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For tho past JU) years it lias been the custoiii of the Record to suiu- 
Toarize more or less fully the annual acts making ajipropriatioiis for 
the supfiort of the Federal Department of Agriculture. This policy 
has been followed because of tlie wide public interest in the progress 
of the dejiartment and its relations to various agencies for agricul- 
tural advancement witliin the States, and because these ads. autlioriz- 
ing in considerable detail its expenditures for the ensuing fiscal year, 
to a large extent forex^ast its ])rogram for the months to (‘ome. 

The latest of these acts, making appropriations for tlie tiscal year 
ending June lU), 1923, was signed by President Harding May 11. 
Aside from the actual ajipropriations it carries, it is a measure of 
considerable special interest. It is the fir.st agricultural ui>pr(^])na- 
tion act to become law under the present administration, and also the 
first since the ])assage of the budget legislation and the (‘ornpletion 
of the altered legislative procedure in handling appropriation bills. 

The congressional procedure has now been modified in two im- 
Iiortant particulars. About a year ago jurisdiction over the ai)i)ro- 
priation bills in the House was recentralized in tin* Committee on 
Appropriations, and it is to a subcommittee of this body indead of 
the Committee on Agriculture that the last two bills have been re- 
ferred, Early in 1922, a similar change was brought about in the 
Senate, where, however, three members of the Committee on Agri- 
(‘ulture and Forestry were retained as ex officio members of the Com- 
mittee on Appropriations when considering the bill, and one of these 
three must be designated a meml)er of the final conference committee 
of the two Houses. Additional restrictions were also thrown arouiul 
the incorporation of new legislation. 

The second innovation is the plan for the regrouping of all appro- 
priations for a given department in a single measure, instead of dis ' 
tributing the items through several acts as in many cases in the })ast. 

1 
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As regards tlie Depailment of Agriculture, this change is chiefly 
noticeable through the inclusion of $800,000 as the printing fund of 
the department. This had hitherto been provided in the sundry civil 
appi’opriation act and its transfer ai)parentl 3 ^ increased the depart- 
ment s funds accordingly, although in reality $75,000 less is provided 
for printing and binding than was available during the preceding 
year. 

The budget legislation established a Bureau of the Budget, charged 
among other duties with the correlation of all estimates and revenues. 
Departmental estimates are now submitted to this bureau, where they 
are scrutinized closely, such items as meet its approval and that of 
the President being transmitted to Congress for consideratitm. For 
the l)e])aT‘tment of Agriculture these estimates totaled $30,532,808. 
Hearings were held upon the estimates by the House subcommittee 
much as under the former system, and the items were modified more 
or less by both the committees and the legislative houses themselves. 
The total carried by the act as finally adopted is $30,774,173. 

The new act undoubtedly indicates more accurately than any }>re- 
vious measure the funds at the departments dis])osaL though even 
now it is an incomplete guide. This is ]>artly because of the large 
funds, estimated at $12,250,000, available as “permanent and in- 
definite appropriations,” such as $3,000,000 per annum for the FchI- 
(‘f’al meat inspec'tion, $4,580,000 for the extension Avork under the 
Smith-Lever Act, and a nuniher of ap})ropriations for tlie construc- 
tion of roads and trails and other pur[)oses by the ]^^)rest Service. 
Another difficulty encountered is through the j)assage of separate 
legislation applying to all departments of the (Jovernment, sucli as 
the joint resolution of June 30, providing the so-called “ $240 bonus ” 
paid to most (loAernment employees receiving less than $2,500 ]>er 
annum. This i)rovision was continued for the ensuing year in lieu 
of the adoption of a salary reclassification law, the estimated ex- 
penditure for the Departiiient of Agriculture being $3,232,803. With 
these funds included, the total for the department approximates 
$52,000,0(K). This is not fur from the amount available for similar 
purposes during the 2 )receding year. 

In accordance witli tlie policy of excluding general legislation from 
the appropriation acts, comparatively few items are included aside 
fiom the routine appropriations. Provision is made, however, for 
formally consolidating the Office of Farm Management and Farm 
Economics with the Bureau of Markets and Crop Estimates, to con- 
stitute the Bureau of Agricultural Economics. This change marks 
the final stage of a process of evolution in progress for some time, 
and is expected to result iri numerous administrative advantages in 
view of the close relationships between the two component groups 
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of workers in such matters as the economic factors of production 
and distribution. Dr. H. C. Taylor, who has been in charge of 
tlie activities of the two brandies for several months, has been 
ap})ointed chief of the new bureau. 

Another consolidation was made in the funds of the States Rela- 
tions Service for extension and educational work into a single allot- 
ment of $1,300,0(K) for “farmers’ cooijerative demonstration work, 
including special suggestions of plans and methods for more effec- 
tive dissemination of the results of the work of the Department of 
Agriculture and the agricultural experiment stations and of im- 
proved methods of agricultural })ractice at farmers' institutes and 
in agricultural institutions.'’ This action sets the seal of Congres 
sional approval upon the (consolidation of the extension work of the 
northern and southern offices effected in 1021, and (‘ombines with 
(heir funds the sicparate appropriation of $J0,3G0 carried for many 
years for the promotion of agricultural instruction through farmers' 
institutes and agricultural schools. 

The autliority omitted from the |)rcceding aiT under which a 10 
per (’cnt interchange of appro]}riations under miscellaneous expenses 
of a bun'au, division, or office may be made was restored. This 
action will permit of considerably greater flexibility as regards 
allotments to meet unforeseen seasonal or other emergencies. 

No increases in salaries as regards chiefs of bureaus and other 
statutoi'y employees of the department were granted^ but a ])rovision 
was ajjpended to the act raising during the current year the maxi- 
mum limit of $4,500 for members of the scientific staff paid from 
the de]>artincnt's general appropriation. This })rovision will permit 
of lump fund salaries as high as $G.500, but the number of indi- 
viduals receiving over $5,500 is restricted to three, while eight may 
receive salaries above $5,000 but not exceeding $5,500 each. 

Taking up the allotments of the various bureaus and officers in 
detail, the largest appropriation was made to the Bureau of Animal 
Industry, its quota of $6,968,076 exceeding for the first time in years 
that of the Forest Service, which receives $6,562,302. This shifting 
of relative status is largely because of the bureau’s tuberculosis cam- 
paign, for whi(!h $2,877,600 was granted as compared with $1,978,800 
in the previous act. The latter sum had proved quite inadequate 
for the payment of the necessary indemnities, requiring a deficiency 
appropriation of $600,000 to meet outstanding claims. At the pres- 
ent time the bureau is cooperating with the entire 48 States and the 
I’erritories of Alaska and Hawaii. It is announced that during the . 
calendar year 1921 over 2,000,000 cattle were tested, of which about 
3.9 per cent were reactors. 
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The remaining allotmeiits of the bureau were not materially 
( hanged, although there were slight reductions in several items. 
One of these ivas a cut of $5,000 for inspection and quarantine work 
in consequence of the discontinuance of the manufacture and dis- 
tribution of blackleg vaccine. The funds for experiments and dem- 
onstrations in live-stock production in the cane sugar and cotton 
districts were reduced fT’oin $51,500 to $40,500, and those to main- 
tain a live-stock department at the field station at Woodward, Okla., 
were reduced to $0,500, of which $500 may be used for additional 
sheds and other facilities. A grant of $25,000 was made for con- 
structing a vault on the department grounds to house the bureau’s 
refrigerating plant, and one of $5,000 to construct a sewage disposal 
system on the experimental farm at Beltsville, Md. 

'J'he Bureau of Plant Indiistiy receives an increase in its funds 
from 47,770 to $8,527,910. The two chief points of increase are 
the barberry and the white pine blister rust campaigns, funds for 
tile former purpose })eing enlarged from $147,200 to $850,000 and for 
the latter from $100,000 to $200,000. The citrus canker funds were 
reduced from $79,720 to $80,000, as it was thought this disease had 
been practically eradicated, but tlie discovery subse(|uent to the 
passage of the act of a new infestation in Florida has jnst necessi- 
tated the granting of supplementary funds of $150,(K)0 in a defi- 
ciency act. An increase of $10,000 is provided for an investigation 
of a bacterial soft rot of potatoes and other vegetables, and one of 
$12,000 for export advice to the department inspectors as to the dis- 
eases of fruits at important receiving centers, and for further studies 
of pecan diseases. 

A decrease of $7,500 in the funds for acclimatization studies of 
cotton and other tropical crops, because of the virtual completion 
of a study of fiber plants for producing binder twine, is offset by a 
like increase for the studies of gall worms and other nematodes in- 
festing plants. There is also a reduction of $5,000 in the funds for 
the campaign against take-all and other wheat diseases, and an in- 
crease of $17,000 for enlarging the studies of diseases of tomatoes, 
beans, and diseases causing loss during storage and marketing. 

For porriological investigations there is an apparent increase from 
$83,200 to $121,700, but $22,000 is merely a shifting of funds follow- 
ing the transfer of studies of fruits in transit from the Bureau of 
Markets and Crop Estimates. The remainder provides $9,000 addi- 
tional for fruit improvement work through bud selection and $7,500 
for studies of the physiological and related changes of fruits and 
vegetables in transportation and storage. 

An increase of $5,000 in the allotment for forage crop investiga- 
tions is provided to look into the serious decline in red clover pro- 
duction, and one of $9,000 in the miscellaneous appropriation of 
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,000 for demonstrations on reclamation projects to restore this 
work to its pre-war basis. There is also an allotment of $50,000 to 
replace the central heating plant at the Arlington Experimental 
Farm, and the congressional seed distribution, though omitted in the 
estimates, is continued on the usual basis with an appropriation of 
$360,000. 

The aggregate of the appropriations for the Forest Service shows 
a decrease from $6,090,302 in the regular and deficiency appropria- 
tions to $6,562,302. This is in addition to miscellaneous funds of 
$450,000 for the acquisition of additional lands at the headwaters of 
navigable streams (a n^luction of $550,000 from the previous year), 
$400,000 for cooperative fire protection of forested watersheds in 
these areas, $33,000 for emergency expenditures on the Olympic 
National Forest, and $;35,000 for the protection of certain areas in 
California and Oregon. If these items are included, tlie total for 
forestry work is $7,480,302, a reduction of $910,000. This expendi- 
ture is offset in considerable degree, by the receipts from the national 
forests, which for the fiscal year 1921 amounted to $4,468,000. 

There is some readjustment of funds for the service, including the 
consolidation of the allotments of the 145 national forests into eight 
forest districts. The grant of $50,000 for coo[)eration with the War 
Department in an airplane patrol over certain areas on the Pacific 
coast is eliminated. There is also a reduction from $75,000 to $60,000 
in the funds for the classification and segregation of lands wdthin 
national forests. 

A fund of $10,000 is })r()vided specifically for the construction of 
sanitary facilities and fire ])rcventive measures in public camp 
grounds in the forests. This is in consequence of the ra])idly increas- 
ing nse of these areas for recreation purposc^s, now estimated at about 
6,000,000 visitors a year. Authority %vas given to extend the studies 
of means of utilization of forest products to such fibers as corn- 
stalks, oat hulls and straw% and similar materials, and $15,000 addi- 
tional wns granted to enable the Forest Products Laboratory to inves- 
tigate the possibilities of flax straw^ for pulp and paper manufacture. 

The appropriations of the Bureau of Chemistiy were decreased 
from $1,300,251 to $1,277,631, partly because of a curtailment in the 
allotments for work with dye materials, table sirups, and dehydrated 
foods. The only new project contemplated is a study of the use of 
casina or youpon, a plant growing wild in the South Atlantic and 
Gulf States and thought to hold possibilities as a beverage somewhat 
similar to tea. 

There was a decrease of $21,840 for the Bureau of Soils, which 
will receive $371,775, The reduction is mainly in the fertilizer 
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studies, fur which $70,000 is provided and the language reworded to 
read : For investigations within the United States of fertilizers and 
othci' soil aineiulmenis and their suitability for agricultural use.” 

OinsidcrabJe readjustment of the allotments for entomological 
Mork is made, and the total for the Bureau of Entomology is in- 
creased from $1,009,280 to $1,778,080. In addition $547,840 is 
allotted for the pink bollworm camj)aign directed by the Federal 
Jlorticnltural Board, $13,000 for the eradication of the Parlatoria 
(late scale, and $25,000 for the control of the Mexi(‘,an bean beetle. 
These latter sums are substantially as at present, but authority was 
given to expend $200,000 of tlie pink bollworm funds in reimburse- 
ments to cotton-growing States for expenses incurred by them in 
conne(?tion with losses due to enforced nonproduction cotton-free 
zones,” 

The principal item of increase for the bureau is that for preventing 
the spread of the gipsy and l)rowntail moths. For the campaign 
against th(‘.se i)ests $(>00,000 is allowed, an increase of $200,000, of 
wliich $100,000 was made available for use in the spring of 1922. 
Material success against the gipsy moth is reported in the New 
Jersey area, where it is hoped to obtain complete extermination. 

Funds for combating the European corn borer were redm^ed from 
$275,000 to $200,000, and the Secretary of Agriculture*, is empowered 
to expend $75,000 of this amount only when an e(|iuil sum has been 
contributed by the States or interested sources. Another reduction 
is from $40, 000 to $25,000 in the funds for grasshopper (control, and 
there is also one of $10,000 in the allotments for combating truck 
ci’op and stoied product pests. On the other hand, an increase of 
$15,000 is provided for studies of the so-called camjJior scale, wliicli 
has recently become established in New Orleans and is attacking not 
only camphor trees but citrus fruits, persimmons, grapes, pecans, 
plums, pears, figs, and many ornamental plants. 

There are two ]>rincipal points of increase in the allotments of the 
Bureau of Biological Survey. These provide $35,240 to ext(>nd tlio 
campaign against wolves, coyote.s, various rodents, and other inju- 
rious mammals, and $15,000 for additional wardens to protect the 
land fur-beai*ing animals of Alaska. The total for the burean is 
$870,505. 

The total appropriations under the States Relations Service were 
again decreased, falling from $1,847,300 to $4,585,960. This decrease 
is largely because of a redimtion in the supplementary extension 
funds from $1,500,000, as carried for several years and approved in 
the estimates, to $1,300,000. It is offset as regards actual funds by 
the automatic increase of $500,000 under the permanent appropria- 
tions of the Smith-Lever Act, which have now reached their maxi- 
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mum of $4,r>80,00() per annum, thou^ijh of course the full increase for 
agricultural extension from them which had been anticipated will 
not be realized because of the decrease in the supplementary funds. 
There is also a net decrease of $»53,280 for the department’s own 
activities in extension w^ork. The usual appropriations of $1,440,000 
are made for payments to the States under the Hatch and Adams 
Acts, $210,000 for the insular experiment stations, and $50,000 for 
the work of the Office of Home Econoniu s. 

In consequence of sevci’al small iiuTcases in allotments to the 
Bureau of Thihlic Boads, its total funds under the act ai*e enlarged 
from $4GH,520 to $483,320. There is a net increase of $15,000 for 
the extension of ecjonomic studies of the wear and hair of highways 
through overloading of trucks, and a traffic survey of highway 
conditions and expenditures. Authority is also given the bureau 
to exjiend $175,000, an increase of $20,800, from the funds provided 
under the Federal aid road act, which with its supplementary legis> 
lation now (*on.stitutes the main source of iiu'ome for the bureau's 
work. An apiiarent increase of $8,000 transferred from ilu^ allot- 
ment of the Bureau of Markets and Froi) Estimates is available for 
engineering problems relating to the handling, storing, and trnns- 
l)ortation of fruits and vegetables. 

The consolidated Bureau of Agri('ultural Ec’onornics is grnnteO 
$3,550,183, an increase of $13(*..<)09. Of this amount $905,140 is 
for statutory salaries, $30,273 for general administrative expenses, 
$291,707 for the investigation of improvtMl metluxls of fanu niau- 
ageinent and farm [iractice ($150,000 l)eing for cost of production 
studies), $471,200 for marketing studies, $390,000 for crop and live- 
stock .statistics (a net increase of $107,000 to enlarge the live-stock 
reporting service and to extend the organization and personnel 
in foreign counti-ies), $175,000 for the market inspection of perish- 
able foods, this inspecti<m being made available if desired for intra- 
state as well as intei’state shipments, $105,000 for llic market news 
service, and $15,000 for tlic completion of the 1918 wool refunding 
wmrk. 

dl’he funds for the enforcement of the various regulatory acts ad- 
ministered by the bureau w^ere set at $140,540 for the IT. S. cotton 
futures act, $530,223 for tlie IT. S, grain standards act, $120,000 for 
the U. S. warehouse act, and $3,800 for the standard (‘ontainer a(d. 
Pnivision is also made for tlirec new undertakings authorized by 
legislation within the year, $105,000 Inung appropriated for the op- 
eration and management by the department of Center Market in 
the District of Columbia, $410,500 for the eufo]'(*.cuient of the pa(*k- 
ers and stockyards act of August 15, 1921, and $103,000 for tin* 
enforcement of the future trading act of August 24, 1921. 

110132—22 ^^2 
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The work of the remaining branches is continued without material 
modification. The Weather Bureau is granted $1,925,235, an in- 
crease from $1,886,570, mainly for its routine observations but with 
$3, ()()() additional to extend the warnings given fruit growers regard- 
ing impending frosts. Tlie Office of the Secretary receives $451,920, 
the Division of Accounts and Disbursements $55,820, the Federal 
Horticultural Board $184,590, and the Insecticide and Fungicide 
r»oai‘d $156,510. There is an apparent increase for the Division of 
ruhlications from $382,810 to $427,830, but this is mainly because of 
the recent centralization in that division of the mimeographing and 
multigrapliing work of the various bureaus, and other transfers. 
For the library an increase of $0,200 is granted, making its total 
$57,000. The department’s fund for miscellaneous expenses is con- 
tinued at $101,000, together with $2,500 to construct a vault for mo- 
tion ])ictui*c films and other inflammable materials, and $181,800 for 
rent in the District of Columbia. 

Considering the new act as a whole, despite tlie changed conditions 
under which it Avas prcjiared it is seen to present comparatively few 
innovations from those of re(*ent years. For the most part, existing 
allotments and lines of Avork have been continued on the ]>resent 
basis, although some curtailments have been made as Avel) as some 
relatively large increases. In general the increased aj)])r()priations 
are quite commonly to provide for wyv regulatory duties imposed 
upon the department or for combating specific jilant and animal dis- 
eases, and reflect the favoral)le attitude of Congress of late years 
toward generous api)ropriations in both these directions. The ap- 
])roval of tlie est a blisliment of the Bureau of Agricultural Economics 
aiul other plans for a more effectiA^e regrouping of the dejiartrnent’s 
work is pei'ha])s the most important development which the measure 
contains. 
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Third report on colloid chemistry and its general and industrial appli- 
cations, F. G, Donnan kt ai.. {Brti, Aame. Adi\ M., Bpt. (loVoid Chvm. Ich ,], 
S {J920), pp. alffO in Brit, .t/csoc. Adv. Bvi. Rpt., H8 (1920), App., pp. RiJf).-~ 
This report follows the of arranging the snl)ject maltiT adopted in the two 
previous reports (F. 8. U., 41, p. 801), (1) a(H*or(hng to the scientific subject, 
and (2) according to the industrial process. The subjects dealt with under the 
first head are as follows: ('olloid Gheinistry of Soap, Part I, Sfdiitioiis’, by ,1. W. 
McBain; lIllrainhTos< opy, by G. King; Solubility of Gases in Colloidal SoUe 
tions, by G. King; Eleetric'al (diarge on Ooll<»ids, by .T. A. Wilson ; and Imbibition 
of Gels, Part 1, by J. A. Wilson. 

The siibjeels eonsidered undcu- the second bead are: Imbibition of Gels, 
Part 11, Industrial Applications, by J. A. Wilson; Odloid Problems in Bread 
Making, by K, Wh.\inp('r; Ctdloid ('Ibeinistry in Photogra]>by, by B. K. Slade; 
Collodion in Pbotogrnidiy, by IT. W. (ireenwoo<l ; (Vllniose Ksti^rs, by F. Sprox- 
lon; Colloid (Muuii.stry of Petroleum, by K. Dunstan; Asidinlt, by i\ Richard- 
son; V^arnishes, Paints, and Pigments, !)y R S. Morndl; and Clays and Clay 
Products, by A. B. S(‘arle. 

Mlcrocheniistry of plants, IT. Mousch {\fikrochcwic drr PflatKc drna: 

Fincher, 1921, 2. cd., rev., pp. /•?5).-"Tbc volume previously 

not(Ml (K. S. R., dO, p. IIIO) has been re\is('d to include the literature on the 
Kubjeet juiblisbed since Ibid, particularly WillsHtter'.s studies <»n ebloropbyll, 
<*arotin, and the antboc-janins and inierocbemii^al studb's from the author’s 
laboratory. 

R^iports of the progress of applit^di chemistry, 1019 and 1020 (Sof‘. 
Chem. Indus. [London], Ann. Rpts. Prop. Appl. Chan., 1919, voh J^, pp. 632, fips. 
2//; 1920, vol. 5, pp. 625, ftps. 3 ), — ^These volumes continue for lOU) and 1020, 
respi^tively, the survey of progress in the subjects listed in the previous report 
(K. S. R., 41, p. Old), uith some few changes in topics and autluu's* The si^c 
tions on agrienltural eluMuistry in both volumes, as in the i>re<’(‘ding, are bj 
F. .T. Russell. 

Fmil Fischer, his life and his work, K. Hoicsi n (Ber. Dent, (hew Grve??., 
5i (1921), pp. JfHO, pi. 1 ). — This special number of Ibis journal consists of a 
biography of Emil Fischer and an account of bis most important chemical rC' 
searches. 

Agricultural and industrial bacteriology, R. F. Bren an an (Ncio York and 
London: D. Appleton Co., 1921, pp. Ary///-f-^#>8, figs, 07). —This volume is 
deslgncMl to serve as a general textbook or reference book agricultural and 
technical bacteriology. The first three sections are of a general naturt* and deal, 
respectively, with the morphology and elnssifieatlon of microorganisms, metbod.s 
of study, and tlie physiology of microorganisms. These are followed by three 
sections dealing with bacteria in technical agriculture and the industries, mi 
cr(M>rgHnii;ims and disease, and sanitary bacteriology. 
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Anioiitj Oio lochniciil probleniH conKideml ar<* tho relationnhip of inioroorsHn- 
isnis 1() tbo prc.sorvalion of food; aloobolic, ]/ictu\ acetic, butyric, and citric 
acid feniieiitation ; the feruientatioii of polysaccharidn and fata; the decompoRi- 
tion of orp:anic riitroiLreiioiis compounds as in (ho ripening of cheese and meat; 
and ba('teria of the soil. 

'The seotiou on niioroorgaiiiams and dis(‘ase deals with liuinan, animal, and 
plant diseas<^s of bacterial and jiarasitic origin. The linal section contains chap- 
ters on tlie baotoriology (»f water and seNvage, with a discuKsion of sewage dis- 
j»osal, and on th(' haeteriol(»ry of milk. 

Nitrogen oompounds in alfalfa luiy, H. G. AJii.lkr {Joui\ Amvi\ Chem, Soc., 
/f,i (///g/), Ao. /?, "-A study of the distributioi» of nitrogen in 

alfalfa hay, similar to tlie one pn'vhmsiy n^ported for alfalfa seed (K. S. K., 45, 
p. 501), has been nuole at t]K‘ Oregon K\i>eriment Station. By extraetion of tin* 
ground alfaifa with 0.5 p(^r eenl potassium hydroxid, acidifieation of the extract 
uith aeetic or hydrochloric at'ifl, and suhscipienl c\tracti(Hi with absolute ah’n- 
hol in a Sox]il(‘< extractor, a preparation eoidaining ]>er cent of [orotein, 
0,.S5 i)er ciMit of sidphur, and 1.27 por cent of ash W'as obtained. The av(‘rage 
results of the analyses by the Van Sl.vke inetliod (d‘ two samples of tln^ l>ro|ein 
are as follow’s: Amid N d IS, huimn N absorbed by lime 0.11, nrginin N 1H.,S2, 
histidin N 8.55, Ijsin N 11 04, cystin N 0 01, amino N in (iltrate 55.08, nonamino 
N in (illrat(^ 2 8S, juid total N reco\(*r(Hl t)0 75 per eeiit. In eornparlng these lig- 
ures w'itli eorre.sjxaiding (hita oti tlie distribution of uitrogim in the si^ed, the 
most signiticant dilferencc* a]>pearod to hi' in the Idgher content of arginin and 
01 amid nitrogon in the leaf than in thi' .sivd. 

After the proteins wru’e removed from the w'atf'r or dilute alkali extract of Ihe 
ground alfalfa, the nitrogen content of the lUtrute in edh(*r case w'us about 27.7 
p{'r eiuit of the total nitrogen. The nature of these nonproteiu nitrogen com- 
pounds* has not lieiai dcti'rmined definitely, but a ])urm tract ion w’as isolated 
wJiich contained 5.2 per cent of the total nitrogen. 

The glyccrids of goose fat, C. AMUKiaacu and K. Buoxim UnfcrniKh 

Nahr. v. OcnmsmtL, Jfi {1021), O-IO, pp. — An extensive study of 

tlie glyeimids of goose tat is reported, from which tlie conclusion is drawn that 
the tat contains a simijle glycerid, triolein, which is the iinneipal constituent of 
(h<* Jat and mixed glycerids consising of t^^o isomeric forms of sti'amdipalmitin, 
])almitodiolein, and oleodi])uimitin. The Jasl-nanu'd eonstiUieut is present (uily 
in fr(*sh fat. 

The chemical cornp<Ksitioii of corn oil, W. F lh\nouMAN and (i. S. .Tamti:- 
soN {flour, Amfr. Chcui, ^V>c., 7/d {1021), No. 12, pp. 2606-2702) - A stiKly is 
reported irom the Bureau of Chemistry, U. S. 1>. A., of the physical and 
chemicid characteristics of corn oil jiressed by means of an oil expeller from 
corn germs jirodneed by the so-calletl dry proeos.s, as fles<’rilH‘d by Sh'vers (F. 
S. B., 44, p, 205). Home of the nu)re important analytical coiuslaiits are as 
followvs: Siiecitlc gravity 0.0185, refracti\e index 20" 1.1717, iodin 

number (Harms) 117.2, sapoiii heat ion value 187.5, unsai>oiil liable matter 1.7 
per (*eut, acid value 2.5, ac(‘tyl value 10 0, saturated acids (detm-mined) 12.5 
per cent, and unsaturated acids and unsaponiliable matter (determined) 85.3 
per cent. 

The chemical composition of the oil is given as follows: Olycerlds of oleic 
acid 45.4, linolic acid 40.0, palmitic acid 7.7, stearic acid 3.5, arachidic add 
0.4, lignoceric acid 0.2, and unsaponifialile matt,C'r 1.7 per cent. 

The preparation of an edible oil from crude corn oil, A. F. Sikvers and 
J. H. SHIIADKU (77. *S. Dept. Apr. Bui. 1010 {1922), pp. 25, fUjs. 7)w— This publi- 
cation includes the rojiort of expi'rimeuts ou methods of relinlng corn oil 
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with a view to determining the best teehnique for such refining, estimations on 
the cost of rehning, and detailed plans of a commercial refining plant. 

The process of relining the oil involves three operations, (3) neutralization 
with caustic soda to remove the free ftdty acids, (2) bleaching with fuller’s 
earth, and (3) doo<lorizlng with steam. Two methods of ncaitralizing were 
tested in one of wliieh a large excess of caustic soda was userl and In the other 
a small amount of caustic soda, I’olloAved after the ** break,” or s<‘paratiou of 
the soap, by soda ash to hurd<m the soapstock. The first metho<l with 10® B. 
caustic B(Kla and the .second with 14® B., using 50 per cent excess and 2 per 
cent soda ash, gave satisfactory results. The oil from the first metho<l 1ms 
to bo washed to remove occluded soap, while the stvond does not, but the oil 
olRained by the first method blea<,*hos .somewhat better tiian that by the s(Tond 
nieth(Kl. 

The maximum bleaching effect was obtained after 5 minuteV contact at 
100® (’. with 5 (ir 0 f>er (*ent of fuller’s earth as obtained in the market. 
Heating the oil alone or treating with decolorizing carbons did not remove tln^ 
color. A ftirtlier bleaching was brought about during the deo^lorlzing process. 
’ri«e t>i>tinium <*(m(liti(ai for the deodorizing was treatment with saturated 
steam at 2(K1® under a vacuum of 25 in. for one hour. The deodorizing proci*ss 
fdone resulted in a gn‘aler bleaching of th<‘ oil than the treatinimt with 
fulhu-’s earth aloms l)nt still better bleaobing was efftH’ted by both tnaitnaads. 

Using these imHhods of refining, practically no diflVrent‘e was noted in Dm 
(‘olor of Djc liiiished oil, wheliier ol)tained from the germs by the dry or the 
wet proi‘ess. 

To dt*tiTini?)e the re1ati\<* (‘ost of refining corn oil by the nietliods used in the 
experimental work reported, t^^o 1<>-ll>. batches of (ul containing 1.7d per C(Uit 
fatty acids w(*re rcrme<l, the cost of <m<'h step in the iwocess determined, and 
es'timates mad(‘ f<u' similar treatnumt of 2r»,0(K)-il). hatr-hes of th(* oil. ^J'iie 
ditV(‘reuce in tlie cost of chemicals and the value of (he oil h^st in the two 
methods was O.OtM <•(. ]K‘r p<»und of refined oil in fa\or of (lie S(*c<md methcKl 
of Tuuitralizing. This slight <liffereii<*e in cost, tog<dhcr with the fact that the 
s(H‘on(l method does not revpiin* washing with brine to remove traces of soap, 
W'ould set*m to give Die secorul method the mUniituge over tiie tlrst. This is. 
how'OMH*, iialaneod by the ad\anlag(‘ of Du* fi»rmer method In reipilring no 
spisMul h.andling of tiie soa]>stock to ixsluce refining lossivs. 

A detailed description is glvtai of a refinery cajiable of haniiling twa> bal(*lu*s 
of 25, (MX) lbs. of oil a week. The <‘ost of relining Du* oil in .such a plant, in- 
(luding overhead chargi*s, is estimated at 1.6 cts. a pound. 

Comparison of corn oils obtained by expellcr and benzol extraction 
methods, A. F. Sifaeus ((>, S. Dvpi. Atjr. liuL J05Jf (/P22), p/>. 20, ////. /).~-Tn 
this puidicatioii anotlu'r pha.se of the corn-oil Industry is discussed, that of 
extracting the oil by means of a solvent in.stead of l>y pressure. To del ermine 
the relative valU(‘H of the tw'o meDiods. a comparison has been nuule of Du* 
geiuu-al <*luiraeteristi<‘s and quality of Diree types of corn oil prepunnl from tlic 
same mat<‘rlal : (1) By the expeller pr<K-ess, (2) by extracDim witii benzol 
from cerms from the same source, ami (3) by extradion with benzol from the 
(iil eake ohtaliUHi from the thht-inentioned process. The oils w^ere neutralizi'd 
as In the second process descTlhed In the above paper, with the excei)tion tliat 
the Oil from the dry i)ro(*ess germ cake recpilred a large amount of ('Uiistii' 
soda. The oils w^ere all deodorized l>y a <*Ajrrent of steam at 225® for (wo 
hours under a vacuum of 25 in. after the usual bleaching with fuller’s earth. 
The expeller oils showtul the smallest los.s on treatnu'iit with caustic soda ami 
the bfcur^ol-ex tract ed oiks from Die oil cakes the greatest lo.ss. 
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•Jliere wero tio noticeable differences In the physical au<l chemical constants 
of the vui'ioiis oils as determined directly alter retlnint?, but upon standing some 
deterioration took place which was niore noticeable in the benzol-extracted oils 
than ill the ex{Kdler oils. All of the oils, with the possible exception of that 
obtained by benzol extraction of the cake from wet proiess germs, were suffl- 
ciently light in color to make them snltahle for otlible purposes. The oils 
from the cake were inferior in all respects to the oils from (lie germs. It is 
thought possible that the benzol -extriu^ted <»ilK could be improved in quality by 
a more thorough deodorization than that to which the oils were subjected in 
these experiments. 

The nature of hazel-nut oil, together with a contribution on the deter- 
mination of arachidic acid, J. Puitzkkr and E. .Tungkunz {ZUvhr. (fntcrauch. 
Nahr. n, Gcnufismtl., ^2 {1921), No, 9~t0, pp. —Determinations ’of the 

analytical constants of two commercial samples of hazel-nut oil and two samples 
of oil prepared in the laboratory by ether extraction of hazel nuts are reported. 
The average ri^sults of the diderminations of the laboratory sample are as fol- 
lows: Specific gravity at C, (U)154, acid number 1.25, ester number 189.2, 
satioiiillcalion number llK).4r>, and iotlin mimber (Hanus) 84.59. A violet color 
was obtained with Eellier’s test and an orange-brown color with nitric acid. 
Negative results were obtained with Baudouin’s test and Holphen’s test. Tests 
for arachidic acid were in general negative. 

A nioditied method of determining arachidic acid, depending upon the prin- 
ciple that the potassium salts of the nonvolatile fatty acids are insoluble in a 
water suhilion of acetone while the potas.sium salts of the volatile aiads are com- 
pletely soluble, is described, and data are presented on the npidleation of tills 
test to hazel-nut oil, olive oil, and cottonseed oil containing \arying amounts 
of peanut oil. Atteint>ts to find a special reaction for hazel-nut oil were un- 
successful. While the addition of cottonseed oil and sesame oil to hazel-nut 
oil <'<nihi be detected by the well-known color reactions, uo test for lietectiug the 
in-eseuce of olive oil in hazel-nut oil couUl be found. 

Analysis ami composition of corn poUen.-^Preliininary report, .T. U. 
Anderson and W. L, Kplp {Jour. Biol. Chem,, 50 {1922), No 2, pp. ^ 

A study of the composition of corn pollen is reimrted from the New York Stnti‘ 
Experiment Statl<ai. 

The analysis of pollen gatherml in 1919 from Improved Learning corn, a 
yellow dent variety, in percentage of llie moisture- free pollen Is as follows' 
Starch 31.07 per ('cid, nitrogen t.5:i, reducing sugar as dt'xtrose 3.50, sucrose 
9.09, pemtosans lO.tX), crude fiber 5.35, crude fat or ether extract (average) 1.48, 
ash a,40, phosphorus 0.(J3, sulpliur 0 84, clilorin 0.19, and potassium 1.24 per 
cent, rarlial analyst's are akso reported of the pollen obtained from two otliiu* 
varieties of corn, Luces l^'avorite White Flint and a pop corn, both gatlier<‘<i 
in 3920, Tliest* analyses show a striking difference in the values for starch 
and sucrose. The amounts of starch in the three varieties in tlie order namtid 
were 13.07, 39.04, and 18.08 j:>C‘r cent, respectively, and of sm rose 9.09, 2.97, ami 
34.18 per cent. It is suggested that these variations point to the possihility 
that the different varietie.s of corn may produce rKilleus of different composi- 
tion, hut that this conclusion can not be drawn dehuitely until more analyses 
bavt‘ been obtained. 

The comiiosition of the ash from the yellow dent corn was phosphorus 18.92 
per cent, sulphur 0.09, chlorin 0.80, silica (SiOa) 8.70, calcium 3.02, magnesium 
'4.00, potassium 85.58, sodium 0.09, iron 0.25, and aluminum 0.22 imt cent. A 
further oxamituilion of the pollen showed that it contains at least tn'o 
phosphatids, one an amorphous substance containing sulphur and the other 
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a cTystalllne pbosphatid. Relatively larjre <iimutities of free Inofc^ite, Z-proliu, 
and cholln were obtained. 

Castor bean lipase, its preparation and some of its properties, D. E. 

Halky and X P. I-iYMAn (Jour, Amer, Chem. Soa,, J^S (1921), No, 12, pp. 2G6/f- 
2670 ), — By extracting crushed hull-free castor beans with petroleum ether and 
passing the extracttMl material through a 40-mesh sieve, a satisfactory lipase 
material can bo obtained which is somewhat soluble in fats or in a mixture 
of fat and ethyl ether but is insoluble in etbyl etber alone. This lipase 
zymogen is activated by acid, the optinnim H ion (‘oncimtrstioii for lipase 
activity being at about pH=5, while at pH=3 activity stops entirely. 

Petroleum ether added to a mixture of hard fat, acid, water, and castor bean 
lipase, was found to accelerate hydrolysis of the fat to a great extent. 

The preparation of flexible collodion membranes, J. M. Looxey (Jour, 
Biol, Chem,, 50 (1922), No, 1, pp. 1-lf). — ^The membranes described are said to 
have the advantage over those described in the literature of maintaining tbeir 
flexibility and permeability even after being dried for two weeks at room tern 
perature. This flexibility is obtained by adding etbyl acetate to solutions of 
collodion in mixtures of absolute alcohol and dry ether. The collodion is pre- 
pared by adding to 5 gm. of “ Anthony’s Negative Cotton, ” jircviously dried 
for 4S hours over concentrated sulpUiirie acid, 25 cc. of absolute etbyl ah'ohol, 
followed after the tlask has been agitated until tiie cotton is thoroughly 
moistened by 75 c(‘, of ether distilled over sodium. Tin* tlask is shaken until 
the cotton is couiphdely dissolved, after whicli 15 cc. of ethyl acetate is added, 
with shaking to secure eomiilcde mixture of the solvents. Tlu* solution is 
allowed to stand over night, and the clear supernatant liquid is then decanttHl 
into unotluT flask. 

The membranes are prepared by pouring this solution into clean, <lry lest 
tubes or flasks of tlie desired size and allow’ing the excess eollodion to drain 
back into the container l>y rotating it at an angle of about (>0'" until the collodion 
no longer drip.s freely. Tiie flask is then clamped upside down in a stand and 
left until tiie lufuiibrane is completely dr.\, when it <‘an be renioNcd by peeling the 
t<q> of the film from the neck of the flask and pouring a gentle stream of 
water between the membrane and the side of the tlask. 

Practicable sub.stitutes for grain alcohol, h. E. Giufein (l^cicfu-v, n. ser„ 
55 (1922), No. llfVJ, pp. 262, 2GS). — The author suggests the use of isoiu'op.vl 
alcohol or cliemically pure methyl alcohol ns a substitute for ethyl alcoliol in 
biological work. It is stated that both of these alcohols have been tested 
against ethyl alcohol in the preparation of reagents. In histolugieal work done 
with such reagents and stains, and in the prestu-vation of museum specimens. 
All proved equally satisfactory except that methyl alcohol w^as the best de- 
hydrating agent. 

The determination of sodium in serum without the use of pbitinnm 
dishes, S. J. Wilson (Jour. Biol. Chem., 50 (1922), No. 2, pp. SOI, S02).-—lie- 
sults showing satisfactory agreement have been obtained in the Kramcr-Tisdall 
method for the determination of sodium in small amounts of serum (E. S. K., 
45, p. 71U) with tiie use of platinum dislies and Of cheap tin miifiin <lisbes. 

A rapid colorimetric method for the quantitative determination of the 
inorganic phosphorus in small amounts of serum, F. h\ iTsovix (Jour. 
Biol. Chem., 50 (1922), No. 2, pp. S29-3S7). — The method described depends 
upon the precipitation of the phosphorus ns strychnin phospliomol> bdate willi 
the strychnin molybdate reagent of Embdoii (K. 8. It., 40, p. 415), the reduction 
of the molybdenum present in tlie precipitate by means of iKdassium ferro- 
cyanid and hydrochloric acid, and the estimation of the phosphorus from the 
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intensity of tlae gret'ri color produced as coinpartHl with standards In the 
Colorimeter. 

It is slated that the presence of sodium, potassium, calcium, magnesium, dex- 
trose, uric a<*id, acetoacetic acid, creatinin, and creatin in the concentrations 
fountl in normal and pathological sera does not interfere with the determina- 
tion, and that the results are accurate to within itr> per cent of the amount of 
the inorganic phosphorus actually present. 

Data are reported on the inorganic pljospljorus content of the serum of nornral 
ailuUs and of normal infants. The average of seven deterini nations in the 
latt(‘r was 5.4 mg. per 1(K) cc., while 4.8 ing. per 100 ec. was the Idgliest value 
obtained for normal adult serum. 

The iniccodeterjiiiiiatioii of calcium in mIioIc blood, plasma, ami serum 
by direct precipitation, G. W. Clark (Jour, Biol. €hcm.. Ji9 {1921), iVo, 2, pp 
4S7-617, fig. 1). — A micro method of determining calcium in blood plasma and 
serum h.v direct precipitation of the calcium uith ammonium oxalate, subse- 
quent solution in n sulphuric acid, and titration with potassium i>ermanganate 
is described, and experimental data obtained in its use an^ presenttsl and dfs- 
(‘usse<i. The method is thought to be ac<‘urate to ±5 per ct^il and to possess 
several advantages over othcT procedures, parli<'ularly in the small amount of 
sample necessary, the saving in time, and iiiinimtil mechanical loss. 

A modification of Folia’s colorimetric method for the determination of 
uric acid, 11. Jacjkkon, ju., and W. W. Palmer {Jour. Biol. Chem., 50 {1922}, 
No. 1, pp. H9~101). — A modification of the Folin colorimetric method for delcu*- 
mining uric acid in blood and \irine, as improved hy Folin and \Vu ( F. S. 11., 
41, ]). 18), is described. The essential feature of the modiheation consists in 
the preparation of the phosphotnngstlc acid reagent. IMiosphotiingstate B is 
prepansl hy boiling Folin’s phosphotungstale reagent cautiously to dryness, 
and phosphotnngstate D hy dialyzing Folin’s reagent in heavy parchment mem- 
branes against large amounts of tap wat<^r until all the free acid is removed 
and evaporating the solution to dryness. The proper mixture t>f these two re- 
agents, which varies under the conditions of the experiment from | to 1 pari 
of B to I i>art of 1), results In a reagent which is .said to give a color nearly 
live times as intense as that given by Folin\s procedure and with no Interfering 
precipitate. The preparation of the reagents and the technique of tlie test are 
deserihe<l in detail. 

Betection of v<*getable fats in uiiimul fats. — The phytosteryl ac€*tate test 
after precipitation with digitoiiin, C. F. Muttelkt {Avn. Falaif., 11^ {J921), 
No. 155-156, pp. S27-355).--To detect the presence of vegetable fats in animal 
fats, the author recommends tlm phytosteryl acetate test after precipitation 
with digitonin. The successive step.s of the i)rocedure consist in the saponltica- 
tion of the fat, the pre<*ji)itation of the sterol as the digitonid with digitonin, 
the transformation of the latter into the acetate, and the deterininatiim of the 
melting point of the acetate. The technique of the method is described, and 
the values are given of the melting imints of tlio sterol actuates obtained from 
butter and other fats as follows: Butter 114.2“ C., pure lard 114, beef suet 
1113, peanut oil 120.5, cacao butter 124.5, a mixture of 1 part butter and 5 
parts cacao butter 115.5, ami 2 parts pure lard and 4 parts peanut oil 121.5°. 

By a <‘ombination of this method and the test for the detedion of suet in 
lard, previously described by Vitonx and Muttelet (F. S. U., 40, j). 311), it i.s 
.said to he possible to detect in a mixed fat the presence of two adulterants, one 
of vegelabU‘ origin and the other of animal origin. 

New method for the detection of cacao butter in butter, O. F. MTirrEx.KT 
{Vompt. Rmd. Acad. Ncf. [2*ar{s}, f74 (1922), No. f,, pp. 220-22$). method 
described above has been applied to the detection of the adulteration of butter 
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wltlj ciK'tto butter. Witli pure butter of Freueh origin tb(^ cholesterol acetate 
obtained bad a melting point varying between 113.ti and 114.2“ O. With butter 
to which various amounts of cacao butter hud been added the nudting point 
of the sterol actuate varieil from 114.(1“ with 5 per cent of the adulterant to 
118“ with 30 per cent. It is concluded that the addition of cacao butter iu us 
small amounts as 10 jHir cent can be easily detected by ibis method. 

Distribution of certain drugs between immiscible solvents, W. O. Kmerv 
and C, D. Wiiiuxir {Jour, Amer, Chem, iS’oe., 43 (1021), No. 11, pp. 2323-2335, 
4 ). — This contribution from the Bureau of Chejni.stry, U. S. D. A., consists 
of determinations of the relative distribution of cafl'ein and of antipyrin 1 k*- 
tweem water and chloroform, with a view to their Isolation frmii drugs and their 
(luantitutive determinat ion. 

The application of optical methods to the exam illation of insecticides 
and fungicides, G. L. Kkknan (Jour. Amcr. Pharm. Ashoc., JO (1021), No. 5, 
pp. 331-336). — The optical crystallographic methods described })y Wlierry < K. S. 
it., 3b, p. 4iro have l»ecn found by tlie autlior to he of application to the i(U*nti- 
ti<‘iition of Uie ingredients (‘ommoidy found in insecticides and fungicidt^s. A 
simi)U‘ nu*tliod of prixvdure for such tests is outlim^l. 

An lodometric determination of copper and arsenic in the presence of 
each other, particularly in Baris green, 1. M. Koithoff and O. J. O.kmfh 
iPharm. WerkhL, 5H (1021), No. 51, pp. 1620-1024; ahs. hi (Jhem. Abs., 16 
(1922), No. 4, P‘ 538). — The test depends upon the iirinciph* that if a neutral 
solution containing divalent copper and tri\aleiit arsenic is treat e<l with a 
pyrophospliate, the copper loiins a complex which does not r(*act with judas- 
siiim iodid, hnt the iodin causes the tri valent arsenic to heroim* uuimiuovaleiit. 
On the addition of acid tin* copper Ciuupoimd Is de(KmipoH(‘d, and trx'atiiK'nt 
with potassium iodid redui'es tlic cojdier with lilicration of jodin. b'he tecli- 
nlquc is us follows: 

A mixture of from 0,0 to 0,8 gm. of ll»e samjih* ami 5 gm, of sodium p^^^pho.s- 
pluite is lieaK'd with 25 cc. of water until u clear solution Is obtained. This* is 
cooled to room tem})eralure and titrated with N/ 10 iodin solution until tlie 
color changes from blue to blue'-gr<*en. Tbe amount of iodin rtKjuircd for this 
titration is a meaaun* of the arsenic. To the solution is then abided 10 c<*. of 4 n 
nulplairic acid and 2 gm. potas.sium iodid. Tlie llask is stoi>p('red and allowed 
to stand lor 5 or 10 minutes, afti*r which the lilierated iodin is titrated with 
n/K) sodium thiosulphate. Starch is added toward tlu* end of tlu* titration 
and (lie titration continued until tlie solution rtmiains colorless for from 3 to 5 
minutes. 

Clause and remedy of the diitlciilt defecation of cane jiiice, C. IMiui j a 
(Internail. i3u(far Jour., 23 (1021), No. 274, PP^ -Previously rnded 

from another source (K. S. B., 4(J, p. OKJ). 

Kmiilsioii problems in niargarln manufacture, W. Ch.AYToN (in The 
and VhemUtry of Colloidu and Their Uearinp on hidusirial Queshoufi. 
London: Dept. ISei. and Indus. Peseareh, 1021, pp. 22-2(1).— In tins imjier various 
colloidal problems which have to be considered in the making of a margarin 
emuksiou are discussed, including tbe effects of diffenait met bods and degrees 
of agitation on the production of a stable and suitably phased emulsiun of the 
fat and water (milk serum), of temperature, and of the luiture of the various 
ingredients and emulsifying agents. 

Di'terminatJoiis of <lrop numliers against water at various t(*mperatiuvs, using, 
the Donmm drop pipette, have shown only a small dilT(*ren(*e in drop luiuilu'rs for 
various edible fats aud oils at a temperature of 35“ (k against pure water, no 
change drop number of oils with a frc'c fatt> acid oonlcnt <»r from d05 to 5 
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per cent, and no appreciable difference with changes of temperature from 25 
to 50®. The addition of salt and small amounts of gelatin appeared to promote 
the dispersion of oils and fats in water. Lactose was found to have a pro- 
nounced effect. 

The utilization of carnauba-wax palm, C, Grimme (Pharm, Zentralhallet 62 
No, n, pp, 2J,d-25'K) parH>r consists of a compilation from various 
sources of data on the composition of tlie different parts of the edible fruit ob- 
tained from the carnauba-wax palm {Copernioia cerifera)^ together with analy- 
ses from the author’s laboratory of the various parts of the fruit and of the 
coffee substitute (Copeniicia coffee) made from the roasted see<l, the analytical 
constants of the oil obtained from the seeds, and the analysis of the fatty acids 
of the oil. 

METEOBOLOQY. 

Soiuc^ characteristics of United States temperatures, R, DeC. Ward {V. S. 
Mo, Weather Rev,, 46 {1921), No. It, pp. 595-606, pU. 20; rev. in Heienee, n. ser., 
55 (1922), No. 1420 , pp. 292-295 ). — Maps prepared for the Atlas of American 
Agriculture are given, which show the average tenu^erature for eucii month 
of the year, average winter temperature, lowest monthly mean temperatures for 
January and July, average daily range of temperature for January and July, 
lowest and highest temperatures ever observetl, and average annual mlnirnuin 
temperature. 

The article discusses the larger temperature relations of the United States; 
mean annual, monthly, and seasonal temperatures; midwinter and midsummer 
average tempm'atures ; average winter and summer temperatures; mean annual 
ranges of temperature; annual migrations of the isotherms and of the tem- 
perature belts; the advent of spring; temperature gradients and their economic 
significance; occurrence of montlis and of seasons wanner or colder than nor- 
mal; extreme limits of the mean temperatures of individual montlis; tniditions 
regarding unusual seasons; recent studies of exceptional seasons; the question of 
permanent change in temperatures; temperature changes during 24-hour int<^r- 
vuls; highest and lowest record temperatures; animal and monthly maxima 
and minima; and the question of persistent irregularities in the annual mar<‘h 
of temperature. 

Some phases of the climate of Manitoba in relation to agriculture, S. C. 
I.EE (Ahs. in Bui. Amer. Met. Soc., 3 (lff22), No. 3, p. 36 ). — The relation of the 
amount and distrihulioii of rainfall and snowfqil and the occurrence of killing 
frosts to the agriculture of this region is discussed. 

“ Frost, rather than rainfall, Is the critical factor in agriculture in Manitoba. 
Only in a small area in the south center is the average date of last killing frost 
in spring before June 1, and the first in fall after September 11. Oats are char- 
acteristic of the more frosty portions of the agricultural area, and wheat of tlie 
less frosty. A short season, however, does not always mean a poor crop; in 
1915 with a short frost-free period there was a bumper crop, while in 1914 with 
a long period there was a poor crop. The average length of the frost less season 
at Winnipeg is 136 days, but at the coldest place only 64-™2r) days. In some sea- 
sons (e. g. once at SoiiriKs) the frostless jieriod may l>e only 30 days. At Russell 
(west-central) the shortest period has been 35 days and the longest 323 days. 
The yield of wheat Is best in the west-central part, that of oats in west-central 
and in south and central.** 

Modal atmospheric streaming in wet and dry seasons in the Canadian 
wheat region, A. J. Connor in Bui. Amer, Met. Soc., S (1922), No. 3, 

pp. 35, 36 ). — '‘The modal or prevailing wind directions in several character- 
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istically wet or dry years are expressed numerically after f>an(l8troia's and 
Bjerknes’ method and differentiated by isogons. From these the air streams 
which prevail In such seasons are constructed, and the (recurrence of precipita- 
tion discussed in reference to the origin and lines of convergence of these pre- 
vailing streams. 

The three major streams of air are from the Hudson Bay ivgion, the North 
Paoilic Ocean, and tlu^ Gulf of Mexico. That from the northeast, on account of 
the (joldness of its source, is dry ; that from the west, be(!ause of the coolness of 
its source and the lugh mountains between the Pacific and the (ireat Plains of 
Canada, Is rather dry; but that from the Gulf of Mexico is moist. One, two, or 
three of these streams are likely to control the summer weather of the Cana- 
dian wheat region. Without the northeast stream there is not sufficient energy 
to lift the Pacific stream and cause rainfall, except where the Pacific stream 
and that from the Gulf of Mexico mwt. The wettest periods occur whcm the 
cold, northerly streams meets, and runs under, the warm, moist southerly one.” 

Prolonged plant activity at <3rand Haven, Mich., in autiiiiiii of 1P20, 
H. TcrnsoN (f;, ,S, Mo. Weather Rev., J/9 (1921). No. 11, pp. GOH, It is 

shown that the prolonged activities of wild plants in November. 1920, in the 
vicinity of (Jrand Haven, Mich., were due not so nundi to the mildness of the 
autumn as to the fact that a snow cover protected vegetation during periods 
in wiiich the temperature was low enough to destroy expos(Hl i)Iant life.” 

Analysis of summer precipitation at Mount Vernon, Iowa, W. A. Moore 
and I>. (U)Ki.E'rr (U. *S‘. Mo. Weather Rev., YJ (1921), No. It, pp. 012, OIS). — 
Chemical anal,\ses of rains which fell from .lime 20 to August 1, 1021, ar4» re- 
ported. 

Artificial production of rain, II. Jeffreys (Nature [f/ondoa], 30S (1921), 
No. 27U, pp. SIS, SUl also in U. S. Mo. Weather Rei\, 1,9 (1921), No. 11, pp. 
61^, 615). — Referring to recent activities of ” rainmakers” in the United States, 
the author says: “ Altemjit.s have on many previous occasions lanm made to pro- 
duce rain by artiliciul means, but the n’sults havt* i>een uniforml> unsuccessful.” 
He briefly explains the reason for tiiis. 

Monthly Weather Review (V. N. Mo, Weather Rev., 1,9 (1921), Nos. 11, pp. 
595--630, pis. S2, fig. 1; 12, pp. 6S7-G91, pis. 20, figs. 78).- In addition to detailed 
.Huniimiries of meteorolcgicHl, climat<»logicul, and seismologlcal data and weather 
conditions for November and December, 1921, and hihliogrupiiical information, 
reprints, reviews, abstracts, and miner notes, these immla^rs contain the follow- 
ing contributions: 

No. It. — Some Characteristics of United States Temperatures (iHiis. ), hy R. 
DeC. Ward (see p. Id) ; On the Depres.sions Observed In tlio Values of Solar 
Radiation Intensity, hy L. Gorczyfiski ; Prolonged Plant Activity at Grand 
Haven, Mich., in Anturan of 192(1, hy H. Tnllson (seeai)ove) ; lU^avy Snowstorm 
in S()uth(‘rn Michigan, November 8~9, 1921 (illus.), by D. A. Seeh'y ; Tornndoe.'i 
of Novenil)er 17, 1921, in Arkansas, by W. C. Hickmon ; Great I<‘e Storm of No- 
vember 2(U'291u Massachusetts; and Aiialysi.s of Summer Precipitation at Mount 
Vernon, Iowa, by W. A. Moore and I). Corlett (see above). 

No. 12. — Striiamflow at Wagon Wheel Gap, <k)lo. (illus.), l)y C. G. Bates and 
A. J. Henry, a rather full abstract of the refxirt previously noted (E. S. K., 10, 
p. 779) ; Remit Improvements in Solar Radiation Observations at (^alaina, Chile, 
by 0. G. Abbot; On the Structure of Anticyclones and (^yclon(}s in tlie Strato- 
sphere over Europe (Illus.), by F. M. Exner; The Toronto Symposium on Baro- 
metric Reductions, by C. L. Meisinger ; Summary of the Hurricanes of 1919, 3920, 
and 1921 (illus.), by W. P. Day; IlailRtonn in Alabama, November 14. 1921 
(illus.),, by P. H, Sinythe; Great Rainstorm at Mount Wilson, Calif., Dec. 17-21, 
1921 (illus.), by W. P, Hoge; Storm of November 19-22 in On'gon, Washington, 
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and Idulio, and Stormy Period Following (illiis.), ])y K. L. Wells; The Clarke- 
dale, Ark., Tornado of Deceinher 23, 1921, hy J. H. Scott; and Tornado of I)e- 
ceuiher 24, 1921, in Northeastern Louisiumi, by U. A. Dyke. 

SOILS— FEETIIIZEES. 

Judgment of new processes for soil investigation, J. Konig and J. Hasen- 
KAUMEK {Lamlw, Jahrh., 56 {1921), No. S, pp. Jf39-470, fig. Jf).— Critical and 
comparative studies of in-oei^sses for diderrnination of the size of soil particles 
and their properties, for chemical studies with hydrochloric acid, for moisture 
determination, and for determining the behavior of lime compounds of soils 
towanl the neutral salts of alkalis are rejiorted. 

II is concluded that the Attcrherg sediment a tlou proct^ss for determination 
of the size of grains in soil mixtures wdll give the most exact results. On the 
other hand, it is said to he detailed and time-consuming, and it is considered 
highly desirable to simplify it. An effort in this direction is di^si rihed in which 
the importance of using the soil in air-dried eondilion is emphasizi'd. 

The first two fractions, including (ho.se parUeh*s ](‘ss than (MK)2 inin. and those 
from 0.002 to 0.01 mm. in size, are considered to he of special importaiu'e in the 
judgment of soils In that they determine primarily whether a soil ma> he classed 
as sand, loamy sand, loam, or clay. These two fractions are also thought to 
govern largely the physical jiropertU^s of soils. 

It W'as found that (h(‘ chemical composition and behavior of the individual 
fractions are very diiferent. The reactive power of the tine fra cU< ms w'us ex- 
traordinarily great, hut (he chemical reactive power decreased as the hiz(‘ nf 
l»artich‘s increased. The finest fractions were also richer in plant nutrients, and 
this characteristic decreased as the size of grains increase(i. 

Studies of moisture determination ]U‘ocesse.s UkI to the condusion that tlie 
direct determination of soil moisture is impossihh* T>irect deterndnatioji hy 
ilistillatlon with boiling hydrocarbons, accordng to the Hoffmann process, was 
found to he us(‘less because the chemically combined water In the clay and sili- 
cates was only partially sejiarated. 

In the soil lime htudi(‘s it w'as found that solutions of potassium ami sodium 
('hlorid have a dissolving action on the soil <*alcium in so-called (‘xciiangeable 
silicates and gypsum but only a slight action on calcium in the form of car- 
bonate. Ammonium chlond showed opposite actions. From thi^se results 
metho<iM of deternunlug the amount of calcium carhoufit(\ gy[>snm, and total 
lime pres(‘Ut in soil arc deduced. Dthcr strictly chemical methods of sindy are 
dj.st'ussed. 

The specific weight of some soil constitueiitKS as Jnllueiicetl hy size of 
particle, O. Noi.te {Internatl. Mitt, itodenk., 11 {1921), No. 3-4, pp. tl7, 118 ). — 
Determinations of the speeilk* weight of the different sizevl particles of pre- 
cipitated silica and heavy clay showed the great superiority in specilic weight 
of the llnest particles over those next in size. Otherwise there was little differ- 
(‘lice in tile ,spe(*itic waughts of the particles. 

McHenry County soils, J. G. Mosiek, K. W. Dickenson, H. W. Stewaut, 
10. Van Alhtine, and H. J. Sniueh {Illinois t^ta. BoU Hpt. 2t {1921), pp. 50, 
pis. 2, figs. 7 ). — This survey deals with the soils of an area of 390,093 acres in 
northern Illinois lying in the Iowan and late Wisconsin glaciations, and r(‘ports 
.analyses and held studies of the fertility recpiireuients and croj) adaptations of 
the prevailing soil types. The topography of the area varievs wddely from level 
terrace and sw'amp lands to decidedly rolling upland. Many swamps are found 
all over the county and the kettle holes on the moraines are freijiKuitly occupied 
by ponds. 
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The soilf?r are of and loeasial orijyin. They are g^rouped as upland 

prairie, upland timber, terraee, late swamp and bottomland, and uiiseellaneous 
sfdls. Including? water and prravel pits, 25 soil types are recognized, of which 
the yellow-gray silt loam upland timber soil, the brown silt loam upland prairie 
soil, and the black mixed loam swamj^ soil cover 21.34, 19.7, and 17.14 per cent 
of the area, respectively. Tb6 analyses indicate that the soils and subsoils 
are well supplied with potassium, but contain only limit csl amounts of nitro- 
gen and pbosidiorus. 

Soil survey of Ijouisa County, Iowa, I... V. Davis and J. A. KLwra.r. (?/. *S'. 
Dept. Apr., Adv. SUeclSt Field Open Ihir. SoiU, 10J8, pp. oO. fip. 1, map /). — 
This survey, made in coot)eratlon with the Iowa Experiimmt Station, deals ^^iih 
tile soils of an an^a of 253,440 acres in southeastern Iowa which consists in 
general of two areas of nf>land drift jdain and two belts of low bottomland. 
The first bottoms are generally level, the terraces level to uminlating, and llie 
uplnnii varies from level to sbarfdy rolling or broken. It is state'll that in both 
the eastern and we.stern drift plains, with certain ex(*eptions, ample surface 
drainage is alTord<^d by widely ramifying branches and streamlets. The ter- 
races an* for lla* most part sutfieiently drained for cultivation. Drainage con- 
ditions in the first bottoms are said to vary from wet pastures in narrow stream 
bottoms to well-drained bottoms ahmg larger creeks. 

The soils are of glacial, loessial, and alluvial origin. Including riverwash 
and muck. 2S soil ty[»es of 13 series are mapped, of which the Clinton, Tama, 
and (Jrundy silt loams covct 17. 10.5, and 10.4 per cent of the area, respectively. 

Peat and peaty soils of Mount Ht, Michel (Sfa. Aprotu ef jMb. 

Dept. Bui., lpn-1H, pp. 60-lS).---Jh\ia on the physical and chemical (‘Iiaracter- 
lsti(‘.s of s(nne of the i)eats and ponty soils of northern FraTU'c are ]>resmj1('d and 
discussed, with ptirticulnr reference to the industrial use of the ismt for fuel 
and gas generation. 

Analyst's of tlo' so <'a1]c<l marine peaty soil.s imii(nte that tlic,\ ccmtaln or- 
gana* matter in amounts up to about 25 per cent and as high as 15 per cent of 
m(»ist\ire. They an* ri<*h in total nitrogen but deticient in lime, potash, and phos- 
plmric acid. Tbcs(‘ soils require drainage and Jiming as first tn‘atments. 33m 
so called subiiiarim* peats are said to be heavier and less uniform tlian the 
marine i>enls. 3’)iey make prM)r fuel, fmt contain considerable total nitrogen 
and are uscd'ul in eomposling. 

Cjrullies: How to control and reclaim them, (/. PI. Uamskr {V. Dept. 
Apr., Farmvrsi' Bui. J28Jf {1P22), pp. ftps. .75). — ropulur information is giveii 
orj gullies, their types, causes, occurrence, and results, and (>a tlio prevention 
and reclaiming of gullh's by plowing in and seeding, tree planting, and the use 
of soil-saving dams. 

Observations on residual soils on limestone, the question of Keiidzina 
soils, K. VON Ske {luteruiUl. Mitt. Bodenh., 11 {1921), No. pp. 85^-10/,) 

In this H'port .six .soil ]>rofiles arc discus.sed, the purjause being to .show the 
relation of so-cnlle<l Kendzina or bnmus lime soils to podsol soils and to imll- 
cate the stages of transformation from the former to the latter. Ifumus linm 
soil Is apparently an unu.siial ami more or less indefinite formation resulting 
from the age-old weathering of limestone by bnmus deposits. This apparently 
results in an Intimate mixture of humus and calcium carbonate. 

The profile .studies indicate tluil there are probably tlire<* stages In the forma 
(ion of podsol from humus lime or rather an Intermediate so-called bleaching 
out stage between the Dvo. 

Action of salt solutions on soil, O. Nolte {Landn\ Fer.s'. Ktu., 9H {1921), 
No. pp. 135'-15S, ftp. 1 ). — Percolation studies with a puddled humus sand 
soil to determine the influence of dilTi'rent salt solutions thereon are reported. 
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The (‘hlorid, sulphate, and nitrate of aodhnn had similar actions. All three 
increased the ]>ernieabiUty of the soil, hut it gradually reverted to its original 
condition. "When the soil was washed out it became heavily puddled. This 
condition was removed by adding calcium sulphate or sodium chlorid solution, 
tlie action of the former being the more marked in this resptKd. The three 
sodium salts caused an increase in the amount of nitrogen, potash, and lime in 
the seepage water and a decrease in the phosphoric acid, as long as the salt 
solution was active and the lime content of the seepage water was high. When 
the salt Solution was waslied out, the idiosphorlc acid (‘on tent of the seepage 
water inorea8('d. 

Sodium phosphate solution decreased the perim^ability of the soli. A further 
decrease rtvsulted after washing the soil. The lime content of the seepage water 
was small. Sodium carbonate decreased the permeability still more, and almost 
('ornplete impervionsness resulted from subsequent cashing. Sodium bicar- 
bonate considerably IncreastMl the poriueability, wliich was reversed by wash- 
ing. The ren(*tiou of the S(^‘page uater was weakly alkaline, and its (‘ontents of 
lime and iihosphoric acid were small. These increased considerably after 
washing. 

The chlorids of potassium and animonliim had the same influence as sodium 
(dilorid. Tlie tnlion of potassium chlorid \vas more marked than that of 
tunmonium chlorid. The chlorids of magnesium, cal(‘ium, and barium had tlie 
same general iiiliiuun'fj. The permeability was greater witli the last two than 
with tlie first, and the decrease in permeability after washing was less where 
the last two salts were used. The content of phosphoric acid in the wasli water 
was not so great with these salts as with sodium chlorid, otherwise these wash 
wnt(‘rs were similar. The (dilorids of nliunimini, iron, and silham, stannic 
brornld, and phosphorus peiitachlorid all increased the permeability of the soil 
by either large or suiall amounts. Subsequent washing increased the jK^rme- 
ahllity. 

qUie ix'rrneahility of the soil was increased more by water saturated with 
('arboii dioxid than by pure water. The lime content of the seepage water was 
greater by treatment willi earbon-dioxid water than with imre water. Tiie 
.sulpliale and phosidiate of calcium increased the pormoahility more than pure 
water, hut this wa.^ dc^creasfMl by subsequent wasliing. Cahuum carbonate had 
about the same iniliKaiee on soil pcTmeuhility ns water. Calcium hydroxid 
(ie(*reased soil per meal )i lily and washing cans(»d puddling. The nitrogen ('on- 
tent of the seepage waU'r was greater than with pure water, ("alcium liicar- 
bonate iiicn'asiHl the permeability, but subs(?quent washing dirri'ased it. 

Studies on the phosphoric acid in soil and water. T, The rc'sidiial action 

of phosphoric acid fertilization and dissolved i>hosphorio acid in ponds, 
F. Krkest {inlcmall. Mitt. liodcnk., 11 {t9U), No. pp. ///-f/d). —Studies 
of tlie phosphoric acid content of the soil and wat(‘r of ponds to determine the 
residual effect of phosphoric acid fertilization and to determine if the factors 
bringing reserve soil phosphates into solution are biological are rejiorted. It was 
shown analytically that fertilization of ixmd soils enriches them in phosphoric 
acid. A residual elTect of phosphoric' acid fertilization was not analytically 
evident In the pond water. The phosphoric atld content of samples of water 
taken approximately over the soil studied was greater than tlmt of ordinary 
water samples or of surface water. 

Data obtained on the phosphoric acid content of water samples taken In the 
ordinary way are thought to he of conditional value. The terra phosphoric 
acid dissolved in pond water’' Is considered to he inaccurate. It is thought 
probable that the active biological factors lying in the limits or dividing surface 
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between water and soil are of considerable Iraportonce for the solution of soil 
pb<>sphorlc acid. 

Sulphur as a factor In soil fertility, J. Woodard {Bat. Oax., 7$ {1922), No. 
2f pp> 81-109 J . — Studies are reported in which composite soil samples from 
Indiana, Kentucky, ^Michigan, Ohio, and Wisconsin were analyzed for total 
sulphur, total phosphorus, and volatile matter, and cooperative fertilizer ex- 
periments with gypsum were conducted on fields In Indiana and Kentucky. 

The analytical data show a general relation belweem the sulphur content 
and loss on ignition in soil samples from the same soil type or closely related 
soil types, but the relation is not apparent when different soil types are com- 
pared. 

The sulphur contents in the surface soils were found to vary from 0 0118 
to 0.0005 per cent, while the phosphorus contents varied from 0.03G to 0.3407 
per cent. All of the uplaial soils and most of the alluvial soils were low in 
sulpljur. Most of the Kentucky soils and one of the Indiana soils were high 
in phosidiorus. The sulphur and phosphorus contents of the soils were cal- 
ciilatcvl in pounds per acre in t!ie surface soils and comi)arefl with the amounts 
of sulphur and phosphorus removed by maximum crops of corn, wheal, tim- 
othy, clover, ami alfalfa. The highest sulpliur content ^vas found to be 
sufficient for only 30 years of alfalfa, 130 years of clover, 150 years of tim- 
othy, 355 years of wheat, or 232 years of corn. The lowest sulphur content 
is sufficient for only 5 years of alfalfa, 18 years of clover, 21 years of timothy, 
4G years of wheat, or 30 years of corn. The lowest phosphorus content was 
found to be e(iual to the amount removcnl by 42 yours of corn, GO years of 
wheat-, 80 years of timothy, 3G years of clover, or 20 years of alfjilfa. The 
highest phosphorus eonttmt was equal to the amount which would be removed 
by 101 years of corn, 5GS years of wheat, 757 y(*ars of timothy, 341 years of 
(‘lover, or 1<S0 years of alfalfa. On some of the soils tobacco, clover, and 
alfalfa were not lienefited by tbe use of gypsum. The results, however, w(*re 
not quantitative. 

On iiltriflcation, — III, The isolation and description of the nitrite fer- 
ment, A. Bonazzi (Bot. (hiz., 08 {1919), No. S, pp. 194-207, pi. 1). — This is the 
third paper of a sorh*s (h'aling with tin* subje<d of nitrification in soils (K. S. 
H., 41, p. G23) and n'sulting from extensive studies at the Ohio ExiKiriment 
Station, in which an organism is described which was isolated in a fine state 
from Ohio soil and is capable of forming nitrites from ammonia. It is 
thought that the results of the studies justify the classification of the 
organism isolotcnl as a spCH’ies of the genus Nitroso(*oc('U.s. 

On nitrification. — IV, The carbon and nitrogen relations of the nitrite 
ferment, A. Bonazzi <./o«r. Bact., 6 {1921), No. 5, pp. 479- j99, figs. 5). -In a 
fourth eontributl<m, a study is reported of the functions of autotrophic car- 
bon assimilation and nitrogen nutrition of the nitroso ferment. These* func- 
tions were found to Ix^ intimately connected and miUiiaHy interdependent, tbe 
bacterial cell being unable to assimilate the abundant stores of nitrogen 
in a nutritive solution in the absence of free carlxni dioxid even though 
a carbonate as such he jiresent In the medium. Consequently the process of 
nitrogen oxidation which follows the absorption and lends to the formation 
of nitrous acid and its salts is dependent upon the presence of this free car- 
bon dioxid. 

Influence of Azotobacter added to soil on the development of plants, 
M. Fouassier and J. Lhommk {Compt. Hend. Acad. Agr. France, S {1922), No. 7, 
pp. 1S5-158).' — Studies on the inoculation of soil sterilized with formalin by 
pure cultures of As^otohacter agilU to determine their influent^e on crop growth 
are briefly r©i>orted. The soils were used both sterilized and unsterilizeni 
and with and without additions of composted manure. The best plant cle- 
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velopnient was obtaintnl from sterilized Inoculated soil without the addition 
of composted manure. 

A plan for the conduct of fertilizer experiments, W. .T. Spillman (Jour. 
Amer, *SV>c. Agron., IS {mt), No. 8, pp. SOJt-SlO) .—N mathematical distmsslon 
of methods for the conduct of fertilizer experlincTits Is presented, in which 
data from three different series of plats arc presented and discusscnl. 

The first series is adapte<l to research work on the relative effect of different 
quantities of a forlilizer and of the various fertilizer elements in different 
cornhinations. 'J'Ue smmd series is similar in purpose to the first, hut is 
devslp:m>d for use In n'pioiis whore it is already known tltat one of the three 
elements is dislinetly more of a limiting? factor than the other two. The 
third series is desi/smed for the use of farmers who want to exptM’iment on 
their own farms. 'IMio first series for research work includes 3G plats', pro- 
viding? for direct comi)arisons of the tliree main fertility elements and com- 
i)inations thereof. 

Recoin mciidod standards for field plat experiments In soil fertility 
{Jour. Amer. Hoc. Am'on., IS {1921), No. .9, pp. S6H~S11). — These standards as 
outlined cover soil, plat, soli treatment, and eultural operations. 

Relative growth response of crops to each fertilize^r ingredient and the 
use of this resxionse in adapting a fertilizer analysis to a crop, B. L. Hart- 
well {Jour. Amrr. Soo. Agron., IS {1921), No. .9, pp. S5S~S59).- -In a contribu- 
tion from the Rhode Island Kxperiment Station, methods for estltnating the 
fertilizer needs of different crops are discussed. It is pointe<l out that the 
growth rivsponse to fertilizer eonstituents differs widely, and that crops must 
he grouped in accordance with their response to I'ach of the fertilizer in- 
gredients liefore they can h(‘ fertillZKal intelligently. In tills connection 21 
(Tops are tentatively divided into tliree groups on the basis of their relatl\(‘ 
growth resjionse to individual applications of sodium nltrati*, fu*id phosphate, 
and potassium sulphate or chlorid. This grouping is aiq^arently made more 
as an illustration of a system for finally arriving at the fertillztu' anal.vses 
adapted to different crops than with the expectation fliat the grading will 
jirove to be accurate when subjected to further invest igation. The ns(‘ of the 
system Is illustrated. 

Relation of soil nitrogen, nitrification, and nmnioiiiflcation to pot experi- 
ments, fh S. Eraps {Te.ras ^ta. Bui. 28S {1921), pp. S-SI, ffga. S). — Studies on 
the relation of the total nitrogen, nitrate, and ammonia content of soil to the 
nitrogcMi removed hy crops in pot experiments are reported. 

It was found that the average weight of nitrogen removed liy four crops 
Increased with the percentage of total nitrogen in the soil, and the first crofi 
was much larger tluin the succeeding crops. The average weight of the second 
crop on the soil containing the smallest amounts of total nitrogen wtis only 
13 5 per cent of the first crop, and the fourth crop was lt.4 per cent, while for 
the soils highest in nitrogen, the second crop was 08.7 and the fourth crop 30 
per cent of the first crop. The differences were not so large when the nitrogen 
removed was considered. 

The four crops usually removed from 0 to 9 per cent of the total nitrogen 
of the soil or from l.f) to 2 per cent per crop. On an average the nitrogen of 
surface soils was l>etter taken up than the nitrogen of subsoils. Nonacid soils 
gave up more nitrogen to crops than acid soils, but many of the individual 
acid soils gave up more nitrogen than the corresponding normeld soila. Tdttle 
‘relation could be found between the nitrogen taken up by the crops and the 
active phosphoric acid of the soil, the acid consumed, or the lime. 

There was a (‘lose relation Ixdween the amount of nitrogen removed by the 
first crop and the amount of available nitric nitrogen. The nitrogen removed 
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by the cvo\m varied from 58.1 to 76.1 i>er ceiit of the nitric nitrogen with 
certain exceptiona. The effect of cropping was clearly shown by the differ- 
ences between the nitrification before and after cropping. 'J'here was a rela- 
tion between the decrease in the nitric nitrogen formed and the amount of 
nitrogen withdrawn from the soil by the crops grown upon It. 

Tlie relation between the nitrates produ<‘ed aftrn* cropping and the nitrog(‘n 
removed by the third and fourth crops was not so close as the relation between 
the nitrates available before cropping and tlie nitrogen removed by the first 
crop. Of 23t‘{ soils, half (»f which had been cropped, 25 soils produced more 
than 0.1 part per million of ammonia nitrogen during the first nitrification 
period of four weeks, 8 of thest* produced over 2 parts per million, and only 
3 over 5 fmrts jier iidlllon. Only 20 of the 233 soils liad availahh^ more than 5 
jairts per million of ammonia nitrogen, including that originally presei't in 
the soil. 

IVith a few of the soils the ammonia determinathm offered some informa- 
tion, but as a rule this determination appeared to he unnee(‘Hsar.v. AVitli some 
soils tlie amount of nitrogen taken uj) by the crops was much less than the 
amount ]>roduced in the nitritication test. In other soils the oppositi* was true. 
3'h(‘ latl(‘r soils ahso produced more nitric nitrogen after cropiiing than they 
did before cropping. 

In the eorrelnlion between the nitrogen content of tlie soil and tlie nitrogen 
taken up by the four crops, as ('stirnatiHl by statistical niet]jod.s, the eorr<da- 
tion coefficient R was 0.d.53±{Ml2b. In the correlation between the total nitro- 
gen of (he soil and the nitrogen taken up by the first crop, R \\as 0.581±0d33. 
In the correlation hi'tween the amount of nitrogen taken up hy llu' first crop 
and the amount of nitrat(‘s available in the soil, R was 0.708:^:0.02.5. 35101*0 

was thus a closer relation between the nitrogen takim ur> by the first crop 
and the nitric nitrogen usivl than between the total nitrogen of th*^ soil and the 
nitrogen removed by the first crop. In the corndation for 56 soils ^\ith 
0,021“ <M>-I fier cent total nitrog<‘n betw(‘eu th<» available nitrogen of the soil 
and the nitrogen nmioved by the first (‘rop, R was 0.407 ±:0 074. In the corn*- 
lation for .52 .soils with 0.041- O.tKJ per cent total nitrogen, betwi'cn the nitric 
nitrogen and the nitrogen removiHl hy the first crop, R was t)..5.56“i'0 061. 
In the correlation between the nitrogen taken up by the third ero]) and the 
nitric nitn^gen found In the nitritleation test after the eropjnng. R was 
0.5384 0.036. In the correlation between the nitrogen rmuovfsl hy tlie cro])s 
and the deerea.se in nitrification of (lie soil, R \vns 068-j~<1020 In tht^ corre- 
lation between the total available nitrogen, tliat is. the ammonia nitrogen pins 
the nitric* nitrogen and the amount of nitrogen removed hy the first crop, R 
was 0,608±0.036 on 05 soils, 

ft is concluded that the determination of ammonia gives no increased corre- 
lation over the determination of nitric nitrogen alone. 

Fertilizer experiments, C. l\ Blackwell and T. S. Buie {t^outh CaroMtui 
fita. BuJ. 209 (1921), pp. [781, /?/76*. 52 ). — The results of a continuation for four 
years of fertilizer studies on n rotation begun in 1014 at the Pee Dee Station 
and previously described in Bulletin 193 of the station (E. vS. U., 38, p. 816) 
are reported. 

It was found that acid phosphate, ground rock phosphate, and Thomas phos- 
Iihate gave equally good yields when applied at the rates used in this experi- 
ment on this particnilar soil and in the absence of the boll wetnil. Acid phos- 
phate gave an earlier crop of cotton than either ground rock phosphate or 
Thomas phosphate. Eight per cent of acid phosphate in a 1,0(X) Ib. application 

116132 -22 3 
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of fertilizer gave the maxlrnum yield of cotton, and larger applications were 
not profitable. Corn and cowpeas when grown in a rotation with cotton did 
not respond to applications of phosphoric acid. Oats gave a small increase for 
4 per cent of acid, but not for larger amounts. 

Blood alone, as a source of ammonia, gave bettor results than a mixture of 
one-third blood and two-thirds cottonseed meal. Four per cent of ammonia 
was better than either larger or smaller applications for cotton continuously 
and for cotton in a rotation. The yields of corn and of oats were in direct 
proportion to the amount of ammonia applied, but the yield of cowpea bay was 
not influenced by the application of ammonia. The time of appli<*ati()n of 
nitrate of soda as a side dressing niade no differejice in the yields of any of 
the crops in this particular experiment, because the soil had sufficient anpnonia 
for a maximum yield of these crops without the side dressing. 

Two per cent of potash was sufficient for a maximum yield of cotton in a 
rotation, and 4 per cent was best where cotton was grown (‘ontinuously. Corn, 
oats, and peas gave no response to apiflications of potash. Muriate and kainit 
were of equal value as sources of potash for all crops used, (Caustic lime and 
ground limestone were of equal value as sources of lime when used at the 
rates of 1,(KK1 and ‘J,0(K) lbs. per acre, respectively. Lime was not profitable on 
this soil for any of the crops grown. 

At the end of six years the rotation aeries was .\iel(Ung approximately twice 
as miK'li as the continuous cotton series and "was gaining rapidly even where 
complete fertilizer was used at the rate of 1,000 lbs. per acre, thus showing 
tile superiority of a rotation over a continuous cotton aeries for maintaining 
the fertility of th(‘ land. Either very heavy or very light applications of am- 
monia delayed the maturity of cotton. Heavy applications of potash also de- 
layed maturity. The earliest crop of cotton was secured by a reasonable appli- 
cation of acid pliosiibate and ammonia, and from a well-balanced complete fer- 
tilizer which does not run high in any one element. 

Investigation on the active value of soil nutrients on the basis of vegeta- 
tion experiments and solubility determinations and on the productive 
value of different plant nutrients, <). Lkmmekmann, L. Fhesknius, and 11. 
WijissMANN {Laridw. Vcr.s*. ,S7a., V8 No. 3~Jf, pp. This is a 

continuation and completion of studies previously noted (E. S. It, 45, p. 234). 
Clay, fine sand, and sand soils were used, and the purpose was to Investigate 
the relative nutritive values of the nitrogen, phosphoric acid, and potash in the 
soils to oats. 

It was found that these soils are generally richer in potash than in phos- 
phoidc acid. However, more phosphoric acid is soluble in 1 per cent citric acid 
solution than is available to plants, while the opjiosite is true for potash. 

It is concluded that the determination of the relative solubilities of soil 
nutrients is in many cases a better indication of their availability to plants 
than the results of methods which give no indication of relative solubility. 

Fertilizer, residual effect, and cropping experiments in Java and 8uma« 
tra.~~Report for the west monsoon, 1019-1920, C. van Rossem {Dept. 
Landh.^ Nijv, en Handel [Dutch Dan Indiea^, Meded. Alp. Proefsta. Landb., 
No. 10 (1021), pp. 110 ). — -The results of a large number of comparative studies 
of different fertilizers, including complete commercial fertilizers, fertilizers con- 
taining one or more fertility constituents, green manures, stable manure, and lime 
.on different crops in Java and Sumatra during 1919 and 1920 are reported and 
discussed. A feature of this work was the determination of residual values 
from different treatments. 

A series of manarial experiments at Lyallpur, 1012—1917, O. T% Patjlk- 
mn (Punjab Dept. Apr. Bpt 1920, pt. 2, pp. -^Fertilizer studies with 
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different crops on the soils of Lynllpur, extending; from 1912 to 1917, are re- 
ported. It was found that nitrogen is the most important fertility element con- 
trolling the growth of croi)8 In these ftolls. 

Ittflaence of fallow v, stable manure fertilization on the nitrogen content 
of crops, T. Pfeifet.r (Landw. Verf^. Sta,, 89 {1917), No. 4, pp. 2j^l~-2GSy fig. 1). — 
The first part of a 12‘year series of studies is reported to compare the lufiuenees 
of fallowing, legume growing, and stable manure fertilization on the nitrogen 
content of crops in a rotation Including oats, i>oa8. and beets. The soil used was 
a loam soil relatively well supplied with nitrogen. 

It was found that periods of fallow in the rotation did not increase the nitro- 
gen content of the crops as much as a legume In the rotation in spite of -the action 
of the free living nitrogen-fixing bacteria In the fallow soil. It is concluded that 
the imp(n'tance of these bacteria i.s overestimated and that they can not compare 
with the nodule bacteria of legumes. Re.sults were obtained In the manuring 
exi>erirneuts which are taken to indicate that sufllclent importa rice has not here- 
tofore been attached to the rf‘Si(lual action of stable manure. Evidence wits se- 
cured that this action i.s by no means exhausted in the fourth j^ear under the 
conditions of the experiment. 

Iiifiuence of fallow v. stable manure on crop yields and the nitrogen con- 
tent of soil, T. PFiaFFER {Lnn(ln\ TVr,*?, Bta., 98 {1921), No. 3-1/, pp. 187-222). — 
In a .‘'Xx*ond conlril)ntion to the subject, the eomphded rcsull.s of the series of 
HtudieH noted Hbov(‘ are reiiorted and summarized. 

It is concluded (hat a well-established action of fallow tending to increase 
crop yield.s is exceptional, anti oc^airs only under special and unusual conditions. 
The results obtained could not more markedly indt(‘ate the insignificance of fal- 
lowing in eonnetdion with fuvoralde influences on the nitrogen contoiit of soil, 
and showed the probability of losses of available nitrogen during fallowing by 
leaching. 

Tlie results of the studies with stalilc manure emphasized the jjn]>ortanei' of 
the r(\sidual action of manure in soil, wliich it is (Concluded is much better in 
many case.s than average results vv'ouid indicate. Thes(‘ results are aNo taken 
to indicate that stalde manure is the best material for maintaining tlie so-called 
original strength of the soil. 

Studies of the ni^r<^gen balance of tlu' .soil as influenced by the factors te.sted 
showed that the decrea.se in the total nitrogim content of the sod was gn*ater 
under tlie legume rotation than under the fallow rotation, hut that the increase 
in the nitrogen content of the total crop from each rotation was the sanu*. This 
is taken to Indicate the greater valut* of the nodult* bacteria of legume^ than of 
the free living nitrogen-fixing bacteria of fallow for nitrogen fixation. The 
rotation including stable manure treatment had tlie most favorable inlluence on 
the nitrogen balance of tlie soil, this being attriiiufed to the residual action 
of the manure. 

CnltiTation without live stock, M. Hoffmann {Arl). Dcut. Landw. OencU . 
No. 310 {1921), pp. 11 Jf, figs. 2).—- A large amount of data obtained by a ques 
tionnaire stmt to cultivators in different German Proviuce.*=> is brought together 
in this report relative to cultural systems which do not involve the use of 
stable manure, the fertilization practices consisting of green manuring, fallow- 
ing, and the use of commercial fertilizers. This system seems to he favored 
as compared to systems of farming involving the keeping of live stock and 
the use of stable manure. 

Green manuring experiments {PunjaV Dept. Agr. Rpt, 1920, pi. 2. pp. ‘ 
158-163, pis. 2). — Data from studies on the influence of a green manuring cro]) 
as a nitjrogenous manure and in the improvement of the texture and moist ui'c- 
retaining powers of wheat soils are reported. 
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The iiiereaReg In wei^htB oX green and dry material from gi'oen manuring 
were more uniform on heavy aoils tlian on light sandy soils, hut in both cases 
\\(M'e aiK)ut tliree times the yields obtained from immanured plats. The maxi- 
mum returns were ol)tained only on the light sandy soils. 

Data on the lluetuations of total and available nitrogen showed that although 
an addition of green manure roughly eQuivalent to 40 Ihs. of nitrogen per acre 
was made, representing an increase in total nitrogen of about 5 per cent, the 
total nitrogen w-as in all cases diminished. This is considered to be probably 
due to losses of available nitrogen through leaching. While no conclusion is 
drawn, the moisture results are taken to indicate that the addition of green 
manure is mainly responsil)lo for the increase in moistnrc'-hohling capacity 
rcquir(‘d by the heavy croj) growth. 

Snlhige disposal experiments ( Punjab Depf. Affr. Rpf. 1920, pt, 2^ pp. 108- 
172, plff, 2). — Exjieriincnts on the use of diluted suHage on wheat us a means for 
Its dlsposul showed that tlie lowest yields w’ere attained in all eases from 
soils treide<l with ))ure siillage. The best results were oblained by the use of 
a mixture of three-fourths sidlnge and one-foiirlh canal vvater. No Increase 
in total nitrogen in the soil resulted from the heaviest applications of sullage. 
It was fouiul, however, that on soils receiving pure jind half-strength sullage 
a rapid denitritieation took i»lace, wdiich is attrihul<'d to the addition of an 
e\<‘ess of organic matter wdth tli(‘ sullage. 

Peat litter and peat mull, 11. von Feiutzen (Om Torrstro och Tnrvmnll. 
^lavh'holm: Si'cnffCf< Almanna jAimUhr. FurJai/salt,, 1921, pp. 80, pi. 1, 

27).- Ceneral information on the value, obtaining, and practical use of 
l)i‘at litter and peat mull is given. Draw’ings of eqiiii>ment for the manuffu’- 
tnre of both materials from raw' peat are incUul(*<l. 

The etTeet of basic slag uj>on grassland and upon the corn crops obtained 
when that grassland is plowed up, A. AV. Oi,I)kubtiaw' (Jour. Agr. Hoi. [Eng- 
land], 11 (1921), No. 3, pp. 287-292). — Studie.s on the intluence of basic slag 
upon a typical chalky bowlder clay soil supiiorting pasture are reportetl. 

Soils receiving slag showed a marked increase in nitrogen c(»nterit and a 
consequent increase in fertility. This is attrihiited largely to tbe fact that 
tbe slag favort'd a \ery vigorous growth of w’ild wldto clover, w’bicb increased 
tbe nitrogen assimdation and also the organic matter content. Criqis on plowi^d 
grassland wdueb bail been treated wdth slag gave considerably greater yiehls 
than on imsiagged soils. 

Availability of potash in some soil-forming mincrahs, G. R. Fraps (Texas 
Hla. Bui. 28Jf (1921), pp. 5~J6, figs. 3 ). — Studies on the availability to crops of 
the potash in soil- forming minerals are reported in which potash was added 
in the form of minerals to soil at rales of 500 and 4,000 parts per million. 
Studies were also conducted on the fertilizer value of granite. 

It was found that the amounts of potash taken up by one crop from microeline 
averaged the same as the quantity dissolved by fifth-normal nitric acid. The 
amount taken up from orthoclase wms somewhat greater than that dissolved by 
add. One crop removed from muscovite an average of from 30 to 70 per cent 
of the amount of potash dissolved by fifth-normal nitric acid, from biotlte 
from 30 to 50 per cent, from stilbite 40, and from potassium sulphate 20, 30, 
and 40 per cent. 

It is concluded that a relation exists between the solubility of the potash 
in soil minerals in fifth-normal nitric acid and the amounts removed by crops, 
'and vice versa. Also that minerals which contain potash easily soluble In 
strring hydrochloric acid wdll give up their potash more readily to plants than 
those which contain potash less soluble In strong acid. Granite was found to 
have practically no value as a fertilizer. 
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The lime requirement of soil and plant, T. D. Hiu. {Vnion So. Africa 
Dept. Agr. Jour,, 4 (1922), No. 2, pp, JZ/l-ISB ), — A summary of information on 
the lime requirements of different crops and on the inlluence of diffmvnt forms 
of lime on different soils is presented in this report, i)articular reference be- 
Ing made to the soils of South Africa. 

liiniestones In Southern Rhodesia, G. N. Blackshaw (Rhodesia Apr. 
Jour., 19 (1922), No. 1, pp. 73-79). — Analyses of 65 samples of limestone rock 
from Southern Uhodesla are presented and dlscusK<^l. 

The chemistry of the oxidation of suliiliur by mioroor^aiusiiis to sul- 
]>hnric acid and transformation of insoluble x*hosi>hates into soluble 
forms, S. A. Waksman and J. S. Joffk (Jour, Biol. Chcni., 50 (J922), No. 1, pp. 
33 - 45 ,. fig. t). — Stmlies eomtuoled at the New Jersey Experiment Stations on 
(iie subject are rei)orted, the puriH)He being to i>resent some of the prim Iph's 
Involved in the oxidation of sulphur and the transformation of insoluble 
phatos into solulde forms both hy crude and by i)iire cultures of the sulphur" 
oxidizing organisms. The studies included tlio oxidation of sulphur in ordl> 
nary cultivated soil and in solution hy 'rhiohatdllus ihiooxUlans, and tho trans- 
formation of Insoluble phosphate. 

It was found that the curve of sulphur oxidation, })oth in soil and in soln- 
thui hy pure ami imi»ur<» cultures of 7’. thiooj idaus, Is a granvth c ur\(‘. The 
me<‘hanlsm of the oxidation of sulphur to sulphuric acid hy 7'. Unuo vidon^ 
obeys the laws of inorgaidc catalysis. The transformation of imsoluhlc* rock 
phosphate to soluble i^hosphates by the sulphuric acid formed from the oxida- 
tion of suli>hur hy 7\ ihiooaHdans was found to be similar to tin* ])ro(*c^s taking 
pla(v in inorganic reactions. 

Report oil experimental investigations on the use of uluminum sulphatts 
on alkali land on Reclaination S<‘rvice projects, i\ S. SconKUi) (/ferh/oi. 
Rev., [U. S.], IS (1922), No. 1, pp. 4 , 3). — Studies arc briclly iv]»or|cd which 
siiowed tliai alkali soils whhdi Im\e i>e(omc Impervious to water due to tlie 
prcsenc<‘ of gelatinous silicates may l>c reclaimed by the use of aUimiimm 
sulphat(\ It w'as found that wiieu applie<l to an alkaline soil it ncutraUzes the 
alkalinity through the formation of an Insoluble aluminum silicate, the sodium 
of sodium silicates uniting with the sulphate of the aluminum sulpliate and 
remaining in solution as a neutral salt, wdiich may he louched out hy heavy irri- 
gations. 

Applications at tlu‘ rate of 2 tons i»er acr<‘ .showtMl a very henctUdal effect on 
the permeahllity of the soil. AV’here tlie soil is very line, such as clay, applica- 
tions as small as from 2 to 3 tops per acre impro\etl tlu* iicnucahility hut did 
not change the character of the .soil as to its luirdiu'ss on drying. The physical 
condition of this soil was improved when as niucdi as 10 ton.s per acre were 
used. This is taken to indicate that heavy applications of aluminum sulphate 
have greatly inixjrovcMl the iiltli of alkaline clay soils. 

Testing fertilizers for Missouri farmers, 1021, I\ B, AlrMioiu) and Tv. T>. 
Haioh (Missouri Sla. Bui, 192 (1922), pp. 70, fig. 7),-~d'his hullcti?) contains the 
guarantied and actual analy.ses of 291 samjde.s of fcrtiliztn-s and fertilizer 
materials, representing 154 hramls, colh^cted for insiHMdion in Missoni i duidng 
the spring and fall of 1921, together with the results of tests of tlic power 
of 897 sample.s of limestone and similar materials to reduce soil midily A 
list of brands and guaranteiJtl analyses of fertilizers registcreil ami ofUncd for 
sale In the State for 1922 is also im haled. The insjAstion unulyscs indicate 
an Increase In nitrogen delhdencies over the twx> previous years and a decrease 
in deficlen(‘les in total phosx>horlc acid and i)Otash. 

Aualysea of coiiiiuerclal fertilizers, fertilizer supplies and home mix- 
tures, 1921, 0. S. Oathcart (Neiv Jersey Stas. Bui. 33S (1921). pp 5 33)-~- 
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This bulletin reports guaranteed and actual analyses of 002 samples of fertlllajers 
and fertilizer mixtures and home mixtures collected for inspection In New 
Jersey during the spring of 1921. 

Analyses of commercial fertilizers and ground bone, analyses of agricul- 
tural lime, C. S. Cathcabt (Netv JerHey Stm. Bui, 361 (1921), pp, This 

bulletin contains guaranteed and actual analyses of 173 samples of fertilizers 
and fertilizer materials, including ground hone and agricultural Ume, collected 
for inspection in New Jersey during the fall of 1921, together with a brief 
dis<*ussion of the results of the inspection for the entire year. 

AGKICTJITTJRAI BOTANY. 

The type concept in systematic botany, A. S, Hitchcock ( Amcr . ' Jwir . 
Bot., S (1921), No, 5, pp. 251-235 ), — Pointing out alleged defei'ts or drawbacks 
in the Paris code of 1807, the Vienna code of 1905, and the American code of 
1JK)7, th(‘ last named recognizing the type concept as a fundamental principles 
the author claims that the retroactive fixation of nomeri(‘latural types of this 
code is a fundamental necessity in staidlizing nomenclature. It is thought 
that while this principle (»f types is to he accepted, particular rules may ))e 
reject'd Illustrations are cited with discussion. 

The floral anatomy of the Vrticales, A. It. Pec'htel (Amer, Jour. Hot , 8 
(1921), No. 8, pp. 386-1^10, pis. 8). — Study of the anatomy of the flowers the 
Urtieules reveals a num))er of features extending throughout tlte order w^hicli 
are not ap[»reciable from a macroscopic Investigation. These features are given 
in detail. 

In plant organs suff<‘ring r(‘duction, the vascular system disappears in ad- 
vamv of the organs or persists as abortive bundles after tlie organs have 
disappeared. 

Tin' c(mibinalion of primitive and spe<*ialized characl('rs makes liie l^rtieales 
a general iz(‘d group, i>robably not far removed from iu*imitive entomophilous 
ancestors. Floral anatomy emplia.sizes the view tliat the T'^rticales are a natural 
order made up of three natural families as classified by Kngler. 

The natural i>osilion of the IJImaccme, Moraceae. and Urticac(‘ae is at the 
eulinination of a distinct line of des<‘ent from a protoangiospermous plexus from 
which also the lUinalian line descended. 

Selective fertilization as an indicator of germinal differences, H. F. 
JoNiiis (Hriencr, n. srr.. 55 (1922), No. 1^22, pp. 3/fS, 3^9 ). — The author reports 
obsor\>ations on the selective fertilization of maize, whi<*h is found to offer ex> 
cellent faeilitics for this study on account of the large amount of sewl produced 
with one application of pollen and bmiuse the source of pollen is so readily 
determined. 

Studies on solanaceous grafts, L. Daniel (Compi. Rend. Acad. Rci. [Paris], 
171 (1920), No. 22, pp. 1071^-1076 ). — ^The author has found that potato grafted 
on plants more or less related gave aerial tubers varying in numbers accord- 
ing to the several plants us<‘d as stocks, the tubers being more than usually 
abundant in the case of eggplant stocks, and most numerous in case of tomato 
stocks (tbough showing the influence also of external conditions as well as of 
stocks). In 1919 he collected the aerial tubers produced by the varieties 
Fluke and St. Malo, growing respectively on tomato and on eggplant stocks, 
and planted thesci tubers in March, 1920. In July it could be seen that the 
potato plants produced from tubers grown on potato plants grafted on tomato 
stocks repeated perfectly the earliness and other varietal characters of the 
parent. Plants from tubers produced by potato plants grafted on eggplant 
stocks could be divided into tw’O groups with intermediates, the more humerotis 
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of the two retaining the characters of the parent, the other proving to be very 
hite as regards development (retaining its deep gx‘een leaves Into September, 
more than a month after the other had lost its foliage) and transmitting 
partially this habit of lateness during asexual proi>agaUon. Further ex- 
amples of heredity are given, and the significance of tlie facts is discussed. 

A preliminary note on the results of crossing certain varieties of Nico- 
tiana tabacuin, W. A. Sktchhxl, T. H. Goouspeeu, and II. E. Olau8b:n (Nath 
Amd, Sch Vroc.y 7 (1021), No. 2, pp. 50-od). — In connection with a taxonomic 
study of the species and varieties of Nlcotiana, particularly the forms com- 
monly inchidtHl under N. tabacum., a preference was suggested for five type 
varieties as representative of the range of variation found within the species 
and jjossibiy of fundanuudal importance as stem forms in the derivation of 
otlier* varieties. Attempts soiuewluit similar (though differing as to the 
forms to be treated as fundamental) had btjen made i)y Comes (E. S. Tt., 18, 
p. 440) and by Anastasia (K. S. It., 18, p. 085). The general plan was to 
determine wliieh few old varieties jmssesstHi fin various combinations) all the 
cliaractor.s exhilnted by eommercial varieties, and then to refer existing 
varieties (o ii. vb rid izu lion willi resulting segregation and recombination. Fiv(‘ 
sncli stem f(jrms wer<r s«'le<‘ted, and It was ]>lanmHl to determine by expori- 
mentfilion what results w(»ijld follow llieir interhyl)riclizati(m. He<iuiring 
definite information as to llu‘ Mendcdiaii d<‘tails involved in cluirarter dltfer- 
enees willdii ih(» spirit's, tiiree <‘ro.sses were made iX. nn(/ustifi>UaXmanfh 
pliylld, eali/cmaX rU'i/ifiiva, and albaXmacrophylla) , all in rtviprocal, in 
liX)9, and studieil at some length (as far as Fio in some cases). Detailed de- 
.scriptioiis of the tlirec* varieties cliosen have been given in a paper by Setchell, 
pr(>\iously note<l (K. S. U, 28. p. 580). The present iMiper is restrii'ted to 
tiie Mendeljan ro.sults of these studies. 

A general result of these iuvestlgatitms has been a demonstration of the 
comi)lexity of ditTerenee from a genetic standpoint between any two of the 
so-called fundamental varieties of N. fabacum. In one sense this result con- 
firm.s the opinion of (Jomes and of Anastasia as to the manner of origin of 
lh(‘ vast ass(‘ml)lage of N. tahavum varieties. It, liowi'ver, further demon- 
strates tlie futility of seeking to determine afiinities on tiie basis of morpho- 
logieal studies unnecompaiiied by experimental invt‘stigations. The genetic 
studies liere outlined Indieate merely that N. ialmruni is a group siiecies like 
com, barley, oats, etc., posse.ssing a complex series <>f allelomorphic contrasts. 
The st)-cailed fundamental vuirieties of N, tabncvni intercross freely and pro- 
duce fully fertile progenies I'iiey can not genetically, theretore, be regarded 
as representing aiiytldng but a few very distinct genotypes. The conclusion 
is considered inevitai)le that wt^ must regard all our N. tabacum varieties as 
fundamentally equivalent from a gtmetic standpoint. The really significant 
problem in (onsidering tin* species is the determination of how these allelo 
morpidc contrasts have eojne into existen<*e, The.se investigations tiirow no 
light upon that problem. 

The genetics of rogues among culinary peas, W. Bateson and C. rEi>TJ*:w 
(Uoy. [London}, Proc., 8er. B, 91 (1920), No. li OSS, pp. lH6-19o). — Suin- 
iiiarizlng, wdth discussion, the results of work done up to the end of 1914, as 
previously noted (K. S. II., 84, p. 41), the authors detail a continuation of tliat 
work extended in several directions hut all done with strains of IHsum satirum 
(8uttoii Early (iiant). It is found that reciprocal crosses between type and 
rogue give plants wlilch, as they develop, turn into rogues. Tliougii the char-' 
acters of the type are certainly introduced, manifesting their presence by affect- 
ing the form of the young Fi plant, they very rarely take part in the germ 
lineage, ‘being apparently left hehiml in the lower nodes. 
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Plauts really Intermediate between tyjie and ropfue neveiibeless exlnt, though 
they never breed even approximately true. Tbeir germ eella may be either 
ts’^pe, intermediate (of at least two kinds), or rogue. The proportion of gametes 
carrying tyi>e charii(*ters Is different on the male and female sides. In both sexes 
the ratio shows gradational change. 

Of the egg ceils of the lower flowers, up to al>out the tenth flowering node, 
rather more than 50 per cent carry the type characters — or, at least, the non- 
point ed character — above which level the proportion declines. 

Of the pollen in the lowest two flivwers, only about 2,0 per cent is tyjai bearing, 
and the proportion diminishes rapidly in each successive flower ai>ove this level. 

Oryoscoplc studies on vegetable saps, A. SpitECHEit {Rci\ Om. Hot., SH 
(10^1), No, SS5, pp, IJ-tiS), — The author details a study, following up those 
previously noted (10. S. It., 37, j). 150), regarding osmotic pressures In different 
plants, intluding green and mosaic plauts of the same species, in particular 
TropavoVum loliliianum and T. majus vuimnn, some fonns of wliicli ha\e yellow 
and others deep rod leaves. 

It is stated that varieti(‘s having mottled, yellow, or deep red leaves show^ 
lower osTUotie pressure than do those having green leaves. Varieties having 
(leej) r('(l foliage .sho^^ in their sap more residue, yellow and mottled varieties 
less residue, in relation to osmotic i)i*('ssure. 

Osmotic pressure in Troi’seolum allows a diuinal cycle of change, being least 
in the morning hours, highest in the afternoon, and then lowering gradually to 
the forenoon minimum. 

Between a brown and a yellow variety of (Uiteus verHchaffvJti a gn^at differ- 
ence in osmotic pressure of tlie sap was found. 

Osmotic pressure in the plants showed ]irompt resj>onse to changes In rela- 
tive humidity of the air, al.so in heat and illumination. Abs(uu-e of llglit pro- 
duced a (limlmilion of osmotic pressure corresponding natiir.ally to the lowering 
of assimilation. 

No consistent relation was found between size of cells and osmotic pressure. 
Under identical external conditions, difference in osmotic pn^ssure in the sap 
of different speciijs is said to be due to clamiical action in the cel].s. It is not in 
relation with their morphology Imt Is determined by physical and chemical 
Iihases. 

The properties of colloidal systems. — IV, lleversible gelation in living 
protoplasm, W. M. Bayctss {Ron. ^o(\ {Loudon}, Proc., Ncr. H Ut No. 

Ji 6SS, pp. 106-201). — An account is given of study employing a uu>diflcation, 
which is descrilu'd, of the usual technique for obsiTving Brownian movemeut. 

It is stated that with inten.se dark-groimd illumination it is jiossiiile to see 
that the apparently clear pseudopodia of Amoeba are tilled witli numerous 
very minute particles in Brownian movement, tlms affording furtlier evidence of 
the li(juid, iiydrosol nature of simple protoplasm. 

By ekH‘1rical stimulation, this sol can he reversiiily changed into the gel state 
evidenced l>y the sudden cessation of the Brownian movtunent. 

Evaporimeters and the movement of fluids In membranes, P. T.emaoe 
(Compt, Rend. Acad. Hei. [Paris}, 111 {1920), No. 19, pp. 027-030). — (Concerning 
a modiflcation of the evaporimeter ustni in experimentation iireviously noted 
(E. S. It., 45. p. 2fl), the author submits observations and ndated formulas. 
Uelations noted as between evaporation and positive or negative pressure may, 
It is thought, be utilized in the study of transpiration and movement of fluids 
in plants. 

A quantitative study of the effect of anions on the permeability of plant 
cells, II, O. U. Babek {Amer. Jour, Bot.^ 8 {1021), No, 7, pp. S66-S6S, fig. 1). — 
The present paper extends the list of anions employed in work previously 
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noted (E. S. R., 46, p. 120). The results indicate that <}ie eiloots upon pt^r- 
nieability depend upon the valency of tlie anion rej?ardless of whether the salts 
are organic or inorganic. 

The effect upon ponneabUlty of polyvalent cations in combination with 
polyvalent anions, O. L, Ka.hi^ (A mar, Jonr. Tiot., S {192 No, 8, pp. S82-S85, 
fiff. I ) .-"IJivalent and trivalent cations in conihiuaiion with inonovaleut anions 
produced an increase in tlie electrical rcslsUitice of Laminaria, hut when com- 
bined with bivakmt or trivalent anions the increase is less and may be entirely 
lacking. 

The biological significance of alkaloids In plants, O. IhAMunAN and (1 
Ravenna {Vompt, Rand, Acad, [ Paris 171 {1920), No. 18, pp. 836-889 ). — 
Discussing the view tJiat alkaloids are simply refuse products which the i)laiits 
can not eliminate, but which may serve to protect the plant from alkaloid and 
other radicals which are more active, the authors stat(' that they have reached 
ihe coiH'lns'oii that both alkaloids and alcoholic ra(ii<'als tend to augment t)i<‘ 
injurious a<'tlon of eertain substiinccs present in platits. 

Widle it is true, as stated in work previously noted (D. S. It, 44, p 222). 
that substanees Introduced into a plant by sprinkling or Ijy injection may be 
eliminated, exiKn*iinentation, tlie results of which arc eitial, shows tiuit certain 
residual i»roduels In Lie plant are not eliminated Imt are rendennl more resist- 
ant to elimination, Tlie id'fects (»f organic substances in jilants may, it is 
thought, stand In relation with tlie resistaiH‘e which sueli substances olTer to 
elimination. 

The relation of certain nutritive elements to the composition of the oat 
plant, ,T. G, Dickson {Amer. Jour, Rot., 8 {1921), No. 5, pp 2o6 2^4, •-) — 

The cultural methods emiiloyed in growing oat plants nmier varied nutritive 
conditions iia\e b(*en <lctailcd in th(‘ iiapcr i>rcvlously note<l (10. S. it . 40, p. M24). 
24ie results of the iiresent study are gi\<‘n in didaii and lU tabular and grai>liieal 
form. 

It is stattHl that the calcium content of both grain and straw is reduced to 
aliout 30 i>er cent of that (»f tiie fdants from the controls by reducing tlio calcium 
in the ( ulture solution to one-tenth the quantity ]u-esent in the complelt* nutrient 
solution. It is greatly reduced in both grain and .straw liy a similar d(4l(‘iency 
in pliosphorus or in nitrogen. 

Ti»e total phosphorus content of the grain is nalnced to 46 per cvnt and that 
of the straw to 10 per cent of that m the plants from the controls by reducing 
the pliosphnte in the culture solution to one-tenth of the (pmntity lu-esiait in the 
complete nutrient solution. It is slightly reduced in both grain and straw by a 
similar deficiency in potassium, ami is increased by a similar redudion of <'aL 
cluni or nitrogen. 

Although the variations in coniposUi(ui are more pronounced in the straw, 
yet in general they are similar In botli grain and stiMW. 

The pliosphorus content of botli grain and straw is modihed by seasonal dif- 
feriuices, except for tlie plants grown in tlie jihosiihorus-detlrlent solutions. 4'lie 
calcium iHuiteut of the grain is moditied by seasonal dift’eremes evtui in the cal- 
clum-deih'ieiit solutions. The calcium content of tlie straw, liowever. shows no 
consistent response to climate. 

The influence of luminous rays on a fixer of nitrogen, K, Kayskk (Go/a/>f 
Rmd, Acad. Sci. [Paris), 171 {1920), No. 20, pp. .%\9- 517 i).- -During a study of 
the developimmt of Azotobacter apita, exposeil to difTiised llgld of diflVrent 
colors from July 1 to October 20 at laboratory te!np<‘rature, a maximum of 
nitrogen fixation occurred in the yelhiw and a luiulmum in the violet. The dis- 
appearance of sugar was only approximately preportiomd. The i\ -suits are 
considered to afford good examples of the effects of irradiation, of the hydro- 
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carbon nutx'ient, and of the mass of the organism. Modifying factors may inter* 
fere, such as age of the culture, concentration, and temperature. 

FIELD CROPS, 

[Report of Held crops work at the 8t. Ititts-Nevls Experiment Stations, 

1918—1920), F. Watts et al. {Went Indies^ Imp. Dept. Apr., St. KittH-NcvlH 
Agr. Dept. Rpt., 1918-19, pp. 2~12, 11 23-27, 28, 29, pi. 1; 1919-20, pp. 2-10, 12, 
IS, 22-20, 28). — The progress is reported of experiments along the same general 
lines as noted previously (F. 8. K., 41, p. 825). Work with sugar cane has Ikjcu 
described elsewhere (E. S. H,, 45, p. 434). 

[Field crops work in Ireland In 1921] {Ireland Dept. Agr. and Tech. 
Instr. Jour., 21 {1921), No. If, pp. 449-4^^9) . — The progress of experi- 

ments with various held (*roi>s (E. S. R., 45, p. .532) is reported for the year 1921. 

[Report of field crops work in Rhodesia, 1920<-211, 11. G. Mpnoy, E. E 
WmoiiT, and J. H. IIamiwn {RhodcHm Agr. Jour., IS [1921), No. 6, pp. 595-599, 
604-012, 616-620, pis. 5; 19 {1922), No. 1, pp. 45-52, 68-72, pis. 2).—TlwHe pages 
iVf)orl the progivss of exiieriments with field croi)s at the Salisbury (K. S. R., 
45. ]). 340), Arlington Sand Veld, and Gwebi l^xpt'rinu'nt Stations. 

[Report of field crops work in Bengal], R. S. 1'ini-{)\v ex ae. {iiengal 
Dept. Agr. Rpt. 1920-21, pp. 14, 26-S2, 33, 34, 37, 41-43, 49, 50, 52, 5k, 55, 57-60, 
62, 66-68, 69-72, 75-79, 82, 83, 85, 86, 88-94).— The continuation of work along 
the same general lines ns noted earlier (E. S. R., 4G, p 131) Is reported. 

Lime with potash increased the yield of jute on tieid red sods, wliile potash 
alone had little efTect. Gn the other hand, lim(‘ without potash did not inhibit 
severe attacks of Rhizoctoida, which seriously impaired the yield and quality 
of the crop. Jute plants possessing the hmgest idlimule liljers have so far shown 
inferior yields. 

G. Hector found that man,\ of the c]iara<'ters by which rice varieties 
ditTer are inheriKMl in groups or patterns and not indepiuaiently. In one variety, 
such ganu'tic relation Avas found between the color in the llgule of the leaf and 
(he grain color. Tlu* lignlo color depends on three interacting factors, all 
inH-essnr.A for color ju-odiiction, and tlu' grain <*oIor depends on the firesence of 
tlie third Hgule factor. InvestigatioiiK showed (hat Ki)acing has a large effect 
on the number of tillers and the number of grains per tiller, but almost none on 
the date of flowxwing or on the weight of lh(^ individual grains. Neither single 
seedling traiisiilantatlou, as opposed to three seedling, nor a month’s difference 
in date of sowing and transplanting liad much influence on tillering, on the time 
of flowering, or on the weight of the individual grain. The number of grains per 
tiller werc‘ affected markedly. Results of transpiration stinlics indicate that 
transpiration is a varit‘tal charaeter, that the total water lost is largely depemb 
eiit on the amount of soil moisture, and that for a given variety the transpiration 
ratio approximates to a constant for all degrees of saturation. 

Fodder crops of M^estern India, 11. H. Mann {H(tmbay Dept. Agr. Bui. 100 
{1920), pp. 230, figs. 2).~-A revised and enlarged edition of the work noted 
earlier (E. S. R., 37, p. 820). 

Practical instructions for the harve.sting of wheat, fiax, barley, rye, 
oats, and corn, C. K. Tonneliee {Bol. Min. Agr. [Argentina^, 26 {1921), No. 4i 
pp. 408-4^Sf ^)- — account of practices folio w'ed in the harvesting of 

<'ereals in the several regions of Argentina. 

Electrical preservation of stored grass, F. Rutgeks {Schweiz. Elekt. Ver. 
But. 12 {1921), pp. 216, 217; ahs. in Sci. Ahs., Sect. B— Elect. Engin., 24 {1921), 
No. 286, p. 503). — A patented scheme for the conservation of grass in its mown 
state without drying is said to have been found successful in practice. The 
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grass is stored In silos, whicli are eloaed at the top and bottom by sheet metal 
serving as electrodes. Low tension current, generally alternating, is passed 
through the mass for several days, destroying the organic life of the grass and 
raising the temperature to such degree that the microorganisms arc eliminated. 
Harvesting is in this way independent of weather conditions, and the preserved 
grass is said to contain twice the nourishment of an equal quantity of hay. 

Studies on the principal vegetable libers in flapan, K. Isiiir {Boi, Mag. 
ITokyo}, S5 {1921), No. pp. 112, 127-1S7, figs. 11 ). — The dimensions and 
cellulose content of the raw libers of Important Japanese liber plants arc tab- 
ulated in an English summary. 

A note on poling in sonic liber agaves, T. G. MtASois] (Agr. News [Barba- 
docs'if 20 {1921), No. 4^JS, p. 84 ). — The longevity of the plant and the numlHT 
of years during which a crop can ho secureii is determined by the time the i)lant 
passes* III the purely vegcdative state liefore poling and dying. Prenialuro 
poling is liable to render the culture of the fiber agaves impossible, as tbe idnnter 
is not allowed sufficient time to recover the capital cxpeiide<l. TiCaves ot sisal 
imopagnfed l>y bull)ils in Montserrat in September, ]9t)2, were n^ady for liar- 
vesting in two years, instead of the four years noniuilly rcHpiired. In 11)07, 25 
ptU' cent of tb(' plants laid poled and the whole life c.>cl(‘ was apparently ac- 
celerated. However, four (Tops were secured before tbe plants were removed. 
The need is indicated of in v(‘stigations to determine the factors* rcsimnsible for 
premature p<jling. 

Alfalfa experinient, M. A. Uekson, A. Daane. and TK Tl. Johnson {Oklahoma 
Sta. Bui. 1S8 {1921), pp 18, figs. S ). — Alfalfa, receiving manure at the rate of 
12 tons p(‘r acre in 1915, i>n)(lnced during the period 1915-1920 inf>re tiian 
twice tlic crop returned by an untreated plat. Limestoiu) applied after the 
llrst (*uttii\g in 1910 gave a siihstantial increase ov(t the check plat e\('(‘pt in 
the first yi^ar. WIktc both lime and manure were useil, still more alfalfa 
was produ(*ed than with manure alone. After the s(?coiid .^cur, tlic uutrcatiMl 
alfalfa Ix'gaii to die or was crowded out by weeds, ^^he^vas i>iatvS manured 
and liui(*(l retained a good thrifty stand. 

In a fertilizer test on bottom land, alfalfa reci'iving barnyard manure re- 
turiKHl 0.25 to 2 tons more buy per acre than plats with (‘omuiercial fertilizers 
alone. Phosphorus as steamed bone meal effe<*ted a greater increaM* than 
potassium suli>hate, dried blood, or lime. 

Alfalfa setKled with a 7-in. drill averaged 4.?^28 lbs. jxt at-re per sea.sou 
during a O-year ]>eriod, while idats scimUmI in 42-in. rows and cuUhaUvl from 
2 to 4 times eacli s(^nson imule 4,188 lbs. Idie hay from the drilled plats 
was usually of better (piality and contained less sand and dirt. 

Analyses of samples of altalfa seed from 1012 to 1020 dis(*los(‘d in order of 
occurrence the preseru*e of foxtail, proslrat(‘ amaranth, rough pigweed, paspa- 
luin, crab grass, e(?onoiuic s(‘edN. huuli’s-quarters, l)ai*nyard grass, old witch 
grass, panicum, Kussian thistle, dodder, and rib grass. 

Cultural methods for hay and pasture are outlined in brief. 

Alfalfa culture, C. T, Ames {Mississippi 8Ba. Circ. 4S {1921), pp. 4 )- — 
tural and liekl pradices deemed best for growing tlie crop on the brown 
loam (Memphis silt loam) soils in the State are outliiu^d. 

Alfalfa hybrldlacatiou, W. South worth {I8ci. Agr., 2 (1922), No. 8, pp. 257- 
264, fl0»- 6 ). — The technique in alfalfa hybridization studies at the agricultural 
colleges of Ontario and Manitoba is detailed with a discussion of conditions 
favorable for eross-fertiUzation. In revising an earlier conclusion (E. S. K., 81, 
p. 831) based on work in Ontario, it is stated “that when similar tests are 
conducted in Manitoba quite an apxireeiuble amount of seed is obtained from 
ilowers w'hich have not been selfed artificially nor visited by bivs.*' 
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Ooru growing? in New Jersey, O. W. MvftGRAVK (New Jcruey Stas. Oira. i2S 
(1921), pp. 22, figs. 14 ), — This circular couiprises practical instructions for the 
protlnclion of corn In the State, and treats of varieties and strains, selection, 
jireservation and testing of seed, cidtural and iniprovoinent methods, and the 
acre cost of production. 

Corn culture in Argentina, C. T>. Girola (Puh. Mns. Ayr. [Soc. Rural 
Argi‘nfiiia\, No. 26 (1921), pp. 2^, pis. 2, figs. 0; also in An. Soc. Rural Argentina, 
55 (1921), No. 24, pp. 886-909, pis. 2, figs. 6). — Information concerning the cul- 
ture of corn in Argentina is presented with varietal descriptions and the 
details of a corn-growing contest conducte<l in 

The chief causes of low yields of maize in the Union [of South Africa], 
(J. I. Bosman (Union. So. Africa Dept. Agr. Jour., 3 (1921), No, 6, pp. 501-514)- — 
IiTegulnr and often insulTicierit rainfall, infertile soil, improper s(‘etl bed prepa- 
ration, poor seed, lack of crop rotation, growing corn in unsuitable areas and 
iis.ng wrong varieties in suitable areas, wrong cultural mctlxHls, and shortage 
of labor are enumerated and diseiissed as some of the main factors con- 
tril>uting toward low yields of corn In the country. 

Genetic evidence of aberrant chromosome behavior in maize oiidosperiii, 
U. A. Emerson (Anicr. Jour. Rot., 8 (1921), No. 8, pp. fig. /). This con 

trihutiou frcuii the d(‘par<ment of plant breeding, (’oriiell University, cites data 
showing tlial wlien nb(‘rrant seeds o<vMir In ciosscs in which rci*essiv^* alcui'oni‘ 
and endosperm characters are contrilmted by the fem}ii<‘ parent and the cor 
responding dominant cliaracters by the male parent, spots of tiie recessi\i^ 
( $ ) oleurone color are in most cases nndeiiald by tlie recessive ( 9 ) type 
of endosperm if tlie genes lor tlds aleurom^ and (nalosperm character’s are 
geneti<*iilly linked, as shown by hivceling tests. On the other hand, recessive 
aleurone-color spots are always, ho far as ohseJ'ved, underlaid by tin* elominant 
{$) type of endospenn, and recessive endosperm parts art‘ overlaid by tin* 
dominant aleurone^ color If tlie aleurone-color and eiidosper-m-e*onu)osd ion genes 
are not linked. These facts are held to support the hypotlu'sis of occasional 
aberrant cbroniosume behavior, possibly nondisjnnction, and arc e*onsid(r'ed to 
be incompatible* with tlie earlier hyjeol lueses involving failure of normal fusiem 
of the second sjeeirn rmcleus witfi the polar nuclei, and also to muKe imtermhle, 
exceid in rare* cases, tlie hypothesis of semiatic mutation. 

A treatment te> preeserve valuable representative samples of ear com, 
(!. S. UoBciiKsTEU (Jour. Anicr. Soe. Agton , 14 (1922), No. 3, pp. 93-95) .- -The^ 
farm crops department of the Iowa State Uolle*g(3 fe)uuel that a transparent, 
rather glassy e^oating, which prolee-ts against the Angouinols grain moth, dls- 
courage\s Juice*, and helps to prevent the* shelling of butt and tip keriitds *‘an 
he sex'iircel by dipiiing corn ears in pure white shellac. The shedlac not only 
protects and thereby greatly lengtlien.s the life of a sample*, but Is said to 
actually imprewe tbe appearance of the corn. 

Bpinnitig tests to compare middling yellow stained cotton with jukldliiig 
yedlow stained holly cotton, 1). E. Karle and If. B. Kk ti aroson (Colton, 86 
(1922), No. 0, p. 401). — A bale of middling yellejw staine*d c<»t1on was r-ompared 
und(‘r identie’al comlltioJis for wastiness anel tensile strength witii a hale eef 
mieldling yellow stained holly (E. R. U., IB, p. 832; 40, p. 300) cotton of equal 
(1-in.) staple*, in a tt*st by the Bureau of Markets and Cre)p Estimate*s, TJ. 8. T>. A. 
Tbe holly cedton was femnd to be 5.27 per cent more wasty and to average 
nbotit 10 i)e'j‘ cent weaker than the bale of e<iual grade. 

Nep, T. G. M[asonJ (Agr. News [Rarhados], 20 (1921), No. 489, p. 22 ). — ^The 
life liistory of tbe collon-liiit hair, as worked out by Balls (E. R. H., 35, 
p. 230), is outlined, and tbe factors responsible for the preserjce of •nep are 
considered. 
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The author adujlts that the prospeciw of rediiriuj^ the nmouTit of nep are 
not promising under ordinary eonditions, and suggests the eulture of strains 
such as developed hy IlarUind in St. Vincent and characterized l),v an extremely 
low rate of boll shedding. If these were planted so tliat )naxiiniiin boll produc 
tion took jdaco in the drier months, the deposit of secondary cellulose might he 
expcctcHi to ijroceed uniformly. The recognition and eliiniimtion of strains 
possessing an abnormal amount of llabby filmrs is considered the most protnis- 
ing inethCKi of reducing the amount of nep. 

Seed studies with Irish potatoes, .1. T. Uoha, .ih. (Mh^tsovri ^ta. idd. VM 
{1922), pp. S2, pgs. 5). — The experimeata reported were conduct (*d during 1918 
to 1920, inclusive, on Knox silt loam soil of medniin productivity, and m 1921 on 
rmnarn silt loam f)f low i>roductivity. 

Four years’ te.sts of \arieties and varietal strains show that only Early 
Oltio and Irish Cobbler are well adapt»><l for the early spring crop in Missouri, 
surjmssing other earl> sorts both in total yield and ]n’oduction of No. 1 tubers. 
Standard late Mirielies ga\e jioor yields, and a groip) of late sorts designated 
as Hp(‘<‘lal “fall cropiK»rs” made practically ludbing \\heu planted for the 
spring crop. Ih'al Irish, a hwail variet.v» (Irecn IMountain, McCormick, liannor, 
and Fea(‘bblow produced the best yields of the varieties planted for the fall 
<Top, Flanting Early Ohio and Irisli (’obbJer for the fall <‘rop seems warranted 
onl.v for tlie jirodiiction of s<‘<h1 for the following spring crop. 

Seed storage tests lndiccd(‘ that nort iK'rn-grown seed p<*tato(‘s intendf’d for 
planting (lie fall criip shoubl be placed in cold storage^ in March. Fall luum*- 
grovvn potatoes inti'inled for this jmrpose should he held iii onlinary cellar 
storage until Ajiril 1, and then kept in cold storage at .So to 4r>'’ F. nnlil ,1nly. 
For the spring (Top, spring home-groun potatoes were much inferior to iiorihern 
potatoes, \ielding l(*ss and with a higher iit*rc(‘ntage of culls, wher(‘aH fall 
home-grown potaloi's of the early varieti(\s closely approached northern grown 
s<*ed. The very high percentage of culls produced hy tlie spring home-grown 
seed and tlu' very low j)er(*t'ntage produced hy the fall home-growm seed w’ere 
notable in all the experiments. 

(Vmijinrisons of different lobs of the hsading (*arly \arjeties nwealed a wide 
range in productivity within the clonal gronji or varkTy, and a g(‘neral tendency 
for the various strains to retain their relative p(»sitious in the tests fnmi year 
to year. 

The practice of greeming and siToiiting so(‘d potatoes, wddeh has generally 
rediKMHl the yield, is not c<msidered profitable. When cut S(*ed im'ces wTU’e 
nsed, the greening and sprouting treatment did not affect very markedly the 
number of stalks pt'r hill, hut r(‘sulted in a slight docTease in the nuinher of 
tuboj's per liill and a dendded decrease in average weight of tubers. With 
small, whoh* tubers, tlu' number of stalks and the nuinher of tubers per hill 
increased in the sprouted lots, but the average weight of the tubers decreased 

Trials with cut plece.s and wTiole seed indicate that under ordinary growing 
conditions in Missouri the most protiahie size of seed for the Early 

Ohio Variety is not much beyond 1 oz. The total yield imTeased with the 
size of seed piece planted, hut the increase diminished with ea(ii increase in 
size. The production of No. 1 grade increased considerably from the 20-gm. 
to the ??0“gm. seed yiieces, hut little or no increase appeared above this size. 

The growth characteristics of plants from different sizes of seed were such 
as to iirobably result in different crop returns under varied conditions. Tin* 
number of stalks and average number of tubers per hill increased with the size 
the seed, but the average w^eight of tubers decreased. Whole-tuber seed 
pieces produc'ed more stalks and a greater number of tubers per hill than cut 
seed of equal size. The average number of tubers per stalk tends to be a 
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varietal cluirueteristic but may be largely affected by soil and weather con- 
ditions. 

Seedl potatoes for better yields, J. T. Rosa, jr. (^[isftouri Sta, Oire. 106 
(J922)y pp. 8, figs. S ), — A popular abridgement of the above. 

Irrigation as a factor in seed potato production, H. O. Webner (/Imer. 
Soe, Rort, Soi. Proc., 17 {1920), pp, 1S3-137), — Data are presented indicating 
that the conditions produced by irrigation us practiced in the West have a very 
deleterious effect upon iubi^rs for s<‘Od purposes, manifest after the first season. 
Dry-land grown se<d i)oiatoes nrc distinctly superior. Irrigation is the only 
factor considend responsible for tlie differences secured, as marked degeneration 
may take place without the prevalence of any diseases known at present. These 
and previous results show tliat fiinda mental tuber unit studies with potatoea can 
throw little light on the fundamental princiide of tuber line seleetlon, unless car- 
ried on where atnjos])heric, soil, and moisture (‘ondltions are all satisfactory for 
(he normal development of potatoes. 

Report of the International Potato Conference, 1921, W. It. Dykes {Rop, 
J/ort. Soc,, Tritcnmtl, Pol u to Conf, Rpf., 1921, pp, 1H2, pi ft. 5, pffft. 37), — This 
1 (‘ports the iiroceeilings of liie conferen(‘i‘ h(‘ld in London November 16, 17, and 
IS, 1021. Among the paiiers pivs(*nt(‘d were the f<filowing: Potato Breeding, 
Selection, and Se(d Devehipnu'iit Work in the United States, hy W. Stuart; 
Breeding, Sedectiou, and Dc\ (dopment AVork in Britain, hy W. Robb; Bud Va- 
riatiem, liy D. IShn’K<dvie; Potato BriHsling, Sele(*tlon. and Development Work 
in the British Ish's, by .1 (Oiittenden; The Karly-Potato Industry, by J. M. 
Hannah; and The Industrial and Commercial i^ses of the Potato, by I-I. V, 
Taylor. 

Variation and correlation of characters among rice varieties, with 
special reference to breeding, T. Vtrar {PhiJijtpific Apr., 10 {1921), No. 3, pp. 

Agronomic and yield data were secured on 100 plants of each of 16 
ujdarid and 00 lovN land \ari(»tics of ri(*e in the studies reported. 

The author found deidded correlations to exist b(‘tween yields and day.s to 
maturity, and between days to maturity and lengtli of longest leav£*K, and weight 
of straw; mark('d corndatmns b(‘tw(*en yield and length of culm, length of pani- 
cle, niimlna* of mules in panicle, and length of graims; and slight correlations b(^ 
lw(‘en yi(*ld and number of spikes jhw )>anicl(^ width of leaves, length of leaves, 
and weight of straw; and he(we(Mi days to maturity ami length of culms, length 
of panicles, number of nodes per panicle, width of leaves, and length of grains 
No eonolations were ai^paiamt between yield and wndth of grams; nor betwetui 
days to maturity and number of spikes per panicle, and width of grains. The 
results obtained are said to substantiate those of JfH'ohson (10. S. K., 36, p. 531) 
on the relation of yield to days to maturity, length of culm, and length of 
grains. 

Inheritance of glume color in rice, Y. YAMAcjinurr {Rot. Mag, iTokyo], 33 
{1921), No. 414 , PP- 106-112), — In studying the mode of inheritance of glume 
color in rice, crosses were made between Karasumoti, a race with a dextrinous 
endosperm characterized by dark blackish violet glumes, and Sinrlkl, a race 
witJi a starchy endosperm and yellowish wdiite glumes. The genetic relations 
hetw’een the endosperm characti'rs have been reiHjrted in an earlier contribution 
(E. S. li., 40. 632). 

The reciprocal crosses gave Fi individuals with blackish violet glumes lighter 
in color than Karasumoti. In the Fa, segregation took place in a blackish violet 
(A), blackish violet at the extremities of each glume (R), brownish red (O), 
brownish red at extremities of each glume (/)), and ycdlowish white (R), In the 
ratio of 27: 0: 0: 3: 36. A thorough examination of the F* descendants showed 
the existence of 7 different types in A as follows: Constant A, and others segre- 
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gating approximately In A : j^=3 ; 1 ; A:B: J5J==9 : 3 : 4 ; A : C—H :1; A: B: C: D= 
9:3:3:]; A: C: i57— 9 : 3 : 4 ; and the trlfactorial equivalent to the Fi, A:B:C\ 
D : E^27 : 0 : 9 : 3 : 16. Among the progeny of E, the 4 types observed were 
<»onstant B ; and types segregating Into B : E—*S : 1 ; B ; D=3 : 1 ; and B: D: 
9:3:4. The descendants of O included constant C ; and types jw^gregating ap- 
proximately into 0 : D— 3 : 1 ; C: B==3 : 1 ; and O :D: F=9 : 3 ; 4, and finally 
among the descendants of 7) were constant 7>, and a type segregating into 

A relation of “ repulsion ” apparently exists between the factor for color 
and those for the character of the endosperm. The colored types, especially 
those with dark blackish violet glumes, are in a relation of absolute repulsion 
with the starchy endosi)erni, while those with yellowish'White glumes are in 
in like relation (although partially) with tlie dextrinous endosperm. Al- 
though the data on this question are not yet completed, it is indicated “that 
there is an intimate relation betwcim the formation of the dark blackish violet 
pigment and the formation of the dextrinous endosperm. The pigment evi- 
dently !)eIongs to the cIm.ss of anthocyanins none other than the gluco.sids; the 
chroinogon to which the anlhocyanin owes its origin will be perhaps a product 
of the synthesis of sugar, whereas tlie amylodextrin or the erytlirodextrin, 
which is present in the endosperm of rice and the chemical c‘onstitution of 
which is less coiTq)]icated than that of starch . . . may be a transitory sub- 
id ance in the course of tiie synthetic foriuutiou of .starch at the expense of 
sugar. ” 

Rice culture in JUo Cirande do Sul [Brazil ], A. T. Filho (Mm. Affr., JnduH. 
e Corn., Dir. Serv. Insp. r Fomento A fir. {Brazil] Bol. 1 (1921), pp Ifx^, pis. J^, 
fifffi. 12). — A general account of the practices followed in rice production in the 
State of Uio (;;rande do Sul. 

Preliminary report on sugar beets in Louisiana, K (^oatrs and A F. 
Kjddi^ib {Jonr. Indus, and Unpin. Vhem , {1922), A7> 5, pp. 2 IS, 21 I 4 ). — A series 

of results show the possilillity of growing sugar beets of higli sucrose content 
and high purity in Louisiana and of obtaining heavy yiidds. The best results 
are obtained by late spring planting, qdic yields avcu’age IS tons per ai're, the 
purities about 85, and the sucrose 14 ix'r cent. The use of l)eet seed of high 
quality is considered an (‘ssential feature. 

Composition of wild beets, E. Saillaud {Vompi. Rend Acad. Sei. [Paris], 
174 (1922) t Ro. 6, pp. 4ili ^i2) — The fact that wild beets from Finisl^re, 
Franco, exhibited a richness in sugar equal to cultivated types is hehl to indi- 
cate a source of breeding material rather than lack of confuleni'e in selection. 

The possibilities of the Java seedling canes in Louisiana, W. E. Cross 
(Rev. InAns. p Apr. Tnetnndn, 11 (1921), No. 9-10, pp. 118-121: also in hifernafl. 
SiH/ar Jour., 2S {1921), No. 215, pp. 6 I 4 - 6 JO ). — Based on his experience in 
Louisiana from 3910 to 1914, and on Ids work with .Tava stxalling canes in Tu- 
curafSn from 1914 to 1921, Inclusive, the author rc'connnends the Java seedling 
canes POJ 36 and POJ 213 for Louisiana. Their qualities comprise a vigorous 
ratooning power which gives heavy acre yields of cane, low cost of cultivation 
on account of rapid spring growth, high resistance to the cane-borer {Diatraea 
saccharalis) , greater resistance to frost damage, root di.sease, and the mosaic 
disease than exhibited by the Gherihon cane and D 74, and greater resistance 
to the rotting of the stubble during winter. The Java seedling canes contain 
an average of 12.5 per cent fiber as compared with 10 to 10.5 for (iheribon. 
With a high fiber cane it is possible to obtain a higher sucrose extraction with 
the same mill, while the greater quantity of bagasse obtained per ton of cane 
enables the factory to eliminate the additional fuel expense. 
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Sunflower Htudies, P. V, Cahdon (,/owr. Anier , Noe. Afnvfi ,, H { U ^ 22 ), A^o. S , 
pp. (W~72, pis. S). — The author describes and illustrates 10 different tyr»e» 
distin#?ui.sJj('d ainonj^ plants of Mammoth Russian sunfliovvers at the Alontana 
Experiment Station and the Huntley Substation, and reports obs(‘rvations on 
the effect of hagjting sunflower heads (K. S. R., 46, p. 327). 

The sweet potato for south Mississippi, K. B. Ferris and F. B. Richardson 
< Mississippi N7a. Bui. 206 (JI92J), pp. 3-20). — Practical information, based on 
rcHuUs of experiments at the AlcNeill and South Mississippi Substations, is 
given regarding the most profltahh* rarieties of sweet potatiH's and their soil, 
climatic, and fertilizer requirements. Cultural, harvesting, storage, and mar- 
keting practici's are detailed, with notes on insects and diseases. 

Some methods of recording data in timothy breeding, M. W. Hvanb 
(2ot/r. Amcr, Boc. Agro?i., IJf (1922), No. .1, pp. 62-69, liy. /). — Certain methods 
of ol)(aining records employed in connection muUi timothy hreiniing exjKuiments, 
I'ondiK'tcd ('()oj)ora lively hy the IT. S, Department of Agriculture and the Ohio 
i'i\I>erimeut Stutioii at PTlyria, Chio, aiv descrilanl to illustrate the advantage 
of suiistituting quantitative data for the mere results of genend observations. 

Tlie use of certain deflnitions descrihing timothy plants in ditTcrent stages 
of bloom and maturity mn<le imsslble the obtaining of accurate n'cords of thtt 
lime when the plants of diffen'iit selections or varieties of timothy are in bloom 
and mature. A system of counting the number of loaves with partially or en- 
tirely green blades has been develojied, by which the relative nuniher of green 
Jt'aves, per unit of area on different dates in broadcast plats of different kinds 
of timothy, can be neenrately determined. By mea.snring the longest stem of 
each i)lant growing in cultivated row^ plats of different selections or varieties 
of tiraotliy, data may be obtained w^hich show not only the relative length 
ol the stems of the iilants in the different plats, but also the relative degree of 
uniformity in the lengths of the stems of plants in these plats. 

A <‘omparativ€^ study of winter wheat varieties with especial reference 
to winterkilling, K. Newton (Jour. Ayr. ^ci. [Bnyland], 12 (1922), No. 1, pp. 
7-/,9).““Minhardi and Buffum, hardy varieties, and Turkey and Kanred, teudm- 
varieties of wdiUer wheat, were collected at the UniverHity of Minnesota wdieu 
frozen solid ami comiiared in the hardeiUKl comlition as to the physical con- 
stants of the cell sap and the content of dry matter, nitrogen, sugars, and starch. 

No constant relation wtis found betw'cen depression of the freezing point, 
specilic conductivity, or II -ion concentration of the cell sap and relative frost 
hardiness. Sugars accounted for 34 to 38 per cent of the total osmotic pres- 
sure of the sap. The ratio of that part of the osmotic pressure not due to 
sugars (i. e. V — Ps) to the corrected specific conductivity (X10”) Is not a 
constant. For sainjiles colUH!ted November 12, this ratio varied from 0.06 
to 1.07, averaging 3, and for those colleded December 9, from 0.73 to 0,91, 
averaging 0.8. The relation between dry matter content and hardiness was not 
constant, although Kanred had the lowe.st percentage of dry matter. 

All varieties increased in amino nitrogen and water-soluble nitrogen during 
(lie hardmiing process. The hardiest Amriety had the largest content of water- 
soluble nitrog(ui, but the relation was not uniform throughout the series. The 
sugar content did not correspond uniformly with the knoAvn hardiness. The 
p(*Tcentuge decreased between November 12 and Dwernber 9, falling lowest 
in Kanred. Nucrose w^‘l8 appanmtly the only disaccliarid present, and nil 
A^arieties Avere entirely free from starch. 

The colloidal eomiilex of the cell of the fully hardened tissue could not he 
broken down by exposure to the temperature of a calcium chlorld-snow cryo- 
hydric mixture (=“54.9” G.). From tissue containing about 70. per cent 
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of moisturo no appreciable amount of sap could be expressed by 400 atmos- 
pheres’ pressure, even after severe preiiinhiary freezing. 

The preparation of seed by immersion in nutritive solutions, E. Mancini 
(JtaUa Affr,t 58 {1921), No* 12, pp, 379-3SS ). — Seed corn immersed for different 
periods in solutions of ammonium nitrate, potassium nitrate, ammonluni sul- 
phate of several concentrations, and In water alone, was compared with un- 
treated seed. The seed immersed in the nutritive solution was found to possess 
a lessened prerminabllity, particularly when the solution was over G or 8 per 
cent concentration and when the durathm of treatment w^as longer than 12 
or 14 hours, Tlie treate<l seed exhibited an Incrcjasc in genninative energy 
as compared with SffOd not treated, but this wms not considered dependent on 
the Hi)f‘cial stimulation of the embryo i)y the solution. The seed still con- 
tained a certain quantity of wmter wdiich favored the premature development 
of the germ. Plant produ<‘tion was not aiTecn*<l. 

The seeds regulations (Ireland), 1021 {Ireland Dept. Agr. and Tech. 
Jnfitr, Jour,, 21 {1921), No. pp. /f95-50/f). — Th<\se regulations, effeetive Sep- 
temb(‘r 7, 1021, concern transnetions in field, garden, and forest trcH‘ see<ls in 
Ireland under the Seeds Act, ]t)20 (E. 8. Tl., 4h, p. 833). 

Standards of purity and germination prescribed for seed oats, barley, 
rye, and wheat, F. F. (’oilman {Queensland Agr. Jovr., 17 (1922), A'o. S, pp. 
91-93 ). — TJie standards prescrii>ed by the regulations under the Pure Seeds Act 
arc given, with information (•oueerning the imrity and germination of samples 
examined at the QiKvnsland departmental seed laboratory <hiring 1021. 

Newly recorded weeds, W, F. Plakkly {Agr. iiaz. N. S. Wales, SS (1922), 
No. 1 , p. 6). — New weeds recorde<i at tlic National Herbarium at Sy(iney include 
i'hewipodinm vulvat'Ui, SfHgtnbriata sophio, and Centaurea jntais. 

Water hyacinth: A serious pest in llengal, K. McLean ( \gr. Jour, JntUn, 
17 (1922), No. J, pp. 2S-J^0, pis. 2). — The life history of the plant is outlined, and 
control of)erations in Ibmgal, Purina, (>)chin (3iina, Australia, and the Pmted 
States an^ (hwailMvl. Practical suggestions are given ff»r the collection, de- 
struction, and utilization of tlie w'(M>d, 

HOKTICULTURE. 

HorticuJturc as a science, H. T>. Hookeh. .ik. (Keienee, n. ser.. bo {1922), 
No. 1!i'2I\, pp. S8j-3SS).' In this pa]>cr, prcsent(‘d before (he Association of 
Southern Agricultural Workers at Atlanta, (la., on t'ei^ruary 21, 1022, the 
author, noting the trend on the part of liorticultural investigation toward tlie 
solution of more fundamental problems tiian have been considered in tin' past, 
empbaslzes the dependence of liorticultural on otlier bra inches of science and 
urges investigators to an open mind toward progress in other fields. It 

is bellev(‘d (bat the obler idea of solving a coinpk'x problem by a single mass 
attack must yiclii to sj>ocific study of the various component problems. The 
futility of tlie old method is illustrated by pointing out the multiplicity of apple 
fertilization studie,M in the past and the resulting failure to bring forth any 
universal principles. 

The ripening of California plums, IT. O. Diehl and J. R. Maun ess ((UiJff. 
Dept, Agr. Mo. Hid., 11 {1922), No. 4, pp. -Tills contribution from the 

U. S. r>. A. Bureau of Plant ImUistry presents the n'sults of a single season’s 
study of the relation existing between the stage of niat\irity of Califoniin plums 
at the time of harvest and their quality ivhcn attaining an edible condition. 

For the purpose of the study, fruit of Wlckson and Brand Duke obtained at 
rt'gular intervals from seb'cted trees in orehartis near Vacaville and Santa 
(’lara, Calit, was shipped to Watsonville, Calif., where a part of each lot was 

1 10132 — 22 - 4 
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Kiibmit<<vl to chemical analyses and the balance placed in three cold storage 
compartments maintained at approximately 30, 37, and 60® F. The experl* 
mental fruit was harvested i)rior to, during, and after the commercial season. 
The time required in transporting the fruit from tlie orchard to storage at Wat- 
sonville was usually less than two days. 

The results of chemical studies, preKeiite<l in tahular form, including sugar, 
acid, and dry weight determinations, show a marked tendeuej" for the sugars 
and total dry matter to increase with the advancement of the season and a 
corresponding tendemey for a decrease in acid contt'nt. Fruits gathered at the 
height of the commercial season attained satisfactory color and Juice, but 
lacked somewhat in flavor as compared with those gathered later. It was 
found that fruits destiiied»for cold storage should be allowed to remain on the 
tree for a longer period than tlmsc destined for shipment. Fruit kept satis- 
factoriJy for from 4 to 6 weeks when held at 32 and 37°, Imt after this period 
flocayed very rapidly. As a wliole it is believed tlie studies indicate tliat iiii- 
(piestionably a consideralde quantity of t/alifornia plums is harvested too early 
to insure proper quality when reaching <listant markets. 

Ooinpound fruits in the p<'ach resulting from multiple pistils, II. K. 
Karpkr (Jour, Heredity, 12 (1921), No. 0, pp. It02-Jf06, 3). - Phenomenal 

development of peach fruits, oi>scrvcd at flic Lui)hoek, Tex., Substation in the 
summer of 19 H), was manifested in a high percentage of multiple fruits in most 
all the vnri(‘ties grown. A tabulation Included in the text sliows as high ns 
9«S per e(‘nt ai^nornial Iruits for trees of some varieties, and so numerous were 
tliese off-type fruits tliat in many cases normal specimens were the notable ex- 
ception to the rule. Tlds unusual eondition is believed to liave htnui caused l»y 
a combination of factors — unusually favorable weather following a lotig period 
of adverse conditions with consequent nonfrulting. Oertain varieties which had 
home a small crop in 1018 were inudi less seriously affected, and in two in- 
staii(*e8 pro<luce(l all normal fruit. 

Grapes in Mississippi, J. V, (1 Price ( Miftnisi^ippi »s7rz. Circ. {1921), pp. ), 
ftoa. 3 ). — Brief information is given relative to the <‘Iiaractor and behavior of 
seven varieties of northern grapes growing on tht» station gi'ounds, including 
data relative to yields in 1020 and 1021 and data on tlie value of spraying as a 
means of control for fungus and insect pests. It is recommended that all loaves 
showing phylloxera gulls he clipi>ed from the vines and burned as a precaution- 
ary measure. 

The olive in Arizona, F. J. CRroKii (Arizona Hta fUd. 9Jf (1922), pp. ffH9~52H, 
figs. 20 ). — A presentation of information relative to olive production in Arizona, 
based on investigations (!on(lu(‘t<'d by the station during the past 2(5 years and 
on observations in commercial orchards. Among the various factors considered 
are soil, lempemture, propagation, grafting, planting, culture, pruning, harvest- 
ing, and grading. Ixwriptive data are given for the fruit and trees of 17 varie- 
ties growing on the university campus. Information is also given relative to the 
pickling of the fruits and to the future of the industry. “ Arqmrently the great- 
est possibilities in this industry lie in the production of ripe olives, with oil as a 
major by-product.” 

The Andes berry, AV. Bopenok (Jovr. Heredity, 12 (1921), AVj, 9, pp. 286-393, 
ffgs. 4 )- — ^With plant (‘haracters resembling the Idack raspberry and with fruit 
smllar to the blackberry, this spv^des, Huhits ghivevH, growing over a wide 
range from soutliern Mexh'o to Peru, is dc'emed of value on aecount of the vigor 
of the plant and the large size and good quality of fruits. Although unable to 
withstand the winters at Washington, !>. (1 , it is thought that the berry may 
succeed on the Pacific coast and extreme Southwestern States. Its possible 
value as a plant breeding material is also suggested. 
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The banana, W, Rusohmann {Tropcnp^anzer\ lieihcft, 20 it020). No. 1-2, 
pp. $S, ftps, 11 ), — A ili8<*U8?^ion of the baimiui iiuluntry witli reforonoe to Its 
extent and nnjwrtance, use for human and anlinnl food, t]jo prin<‘ipal banana- 
I>rodiioin[i!: countries* and the possibility of develojiinp; the industry in the Kanu?- 
nm with tile view of supplylnj? tlie needs of tlie (Jerinan p(‘Oi)le from a territory 
which was forniorly one of the German colonh’s. 

The Swazey barberry, F. T. Ramsky (Jour, IfcrcJify, 12 (1921), No. 9, pp, 
420y 427, fig, 1). — This Is a brief descriptive account of a barberry spe<*ies p’<»w- 
inR naturally in western Texas, which on account of tlie beauty of the folijiRo 
and the edibility of the fruit is considered worthy of use as a cultivated shrub. 

The ainatoiir’s book of the dahlia, Mas. C. H. Stout {(iardni (11 )f. N. Y., 
mid Toronto: DouhJcday, Page d- Co,, 1922, pp. pis. 8, figs. 7 ). — A 

popular text dlscussinR, among otluu' subjects, the history, brei'ding. propaga- 
tion, culture, and classiiitation of the ilahlia. 

FOEESTRY. 

Reports of the Maryland State Board of ForevStry for 1018—1010 and 

1920 — 10121 , F. \\. P>nsi KV ut ai.. (1/d. bitnlc fid. Fon'shg /fids., 191S-19/9, 
pp. 60, pis, ,S; 1920-1921, pp. 6H, pin. 9). — These are the usual biiuinial reports 
(K. S. R., MO, \). oO), covering the four years 191S-1021. lu a<ldJtiou to the cus- 
tomary data relative to lire protection, State forest nursm-ies, State forests, 
etc., the first report prcsiuits data on tests with loblolly pine conducted at 
several ]Mar.vland [lohits in order to determine the possibility of extending the 
range of the si>(‘cles, Imiriurig the luxst method of seeding, and obtaining infor- 
mation rclati\e to the rate and manner of growth in jilantalions. Tlie results 
indicated that loblolly ji'iie not onl.v can be grown in the s<TUb pine areas of 
Maryland but also in.nkes a much more rapid and desirable growth tliaii the 
lattcT sj>eci(‘s. A sutlicient stand of >oung loblolly pines was obtained by 
broadi'asting 5 lbs. of se(‘d per acn* on land jirepared by one canYul cullivatlon 
\Nitb a spiked tooth harrow. 

Annual report of tlie (h'ovvii laind Refiartirn'iit of the Fro\aic<* of New 
Brunswick for the year iuidcnl October 31, 15)21 (Acc* Unni^irn-k Croirn 
Laud Drpi. Auu. Rpt., 61 (1921), pp. 87, phs, 8, fig. 1). — lake those of jireceding 
annual periods (F. S. R., 45, p, 310), this report comprises the usual adminis- 
trative and fiscal statcnuents, with suhreports relative to game prott'ctiori, mining 
activities, forest survey, sjiruce hudworm survey, fire protection, et<‘. Thiring 
the year 8(17,108 acre.s of (Arown land were estimated and mapped, bringing the 
total examined to 53 per cent of the entire area. Tabular data are included 
showing the growth and yield of black and white spruce, balsam tir, and other 
woods on the Batbhurst area. 

New Zealand State Forest Service report for the year ended IMarch 31, 
1921 , L. M, Flm8 kt An. {New Zeal, State Forest Svrr Fpt, 1921, pp. .PK pf'^. 
4, figs. — Tills is the initial report of the recently created State Forest Service 
and Is devoted fc»r the most part to a diseussion of the organization and pro- 
posed activities. During the year negotiations wi re pnicticall.\ comph'ted for 
the acquisition of 008 acres of kauri forests near Dargaville. This area is 
described as the last remnant of the original forest of nortlierii New Zealand. 

Forest mapping and estimating from aerial photograidis, F. Wn son 
{Jour. Forestry, 20 (1922), No, 2, pp. IIS-116, fig, /), — A d(‘senptive account of 
an aerial forest survey in which, notwithstanding tiiat only 12.8 hours were 
actually spent in photographic work, a total of 140 square mih's were mapped. 
Although the airi^lane was maintained at an elevation of 5,(K)0 ft., sufliiionr 
detail was obtained to allow proper Interpretation of the result h. 
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A II cw method of measuring tree heights on sample plats, H. KrAuch 
(Jour. Forcafry, 20 (1922) ^ No. 3, pp, 220-222 ), — Directing attention to the 
iliffieulfy att<?n(iing the remeusureinent of forest trees in sample plats accord- 
ing to tlie ohl method of recording height, namely, hy laying off a horizontal 
base line of 100 ft. from each individual tree, the author describes un improved 
metlHxl whereby tJie instrument can be set up in any advantageous position 
in rtvspcct to a iiiaxiimim iiiimher of trees. In this case the distance need 
not he exactly 100 ft., the trne value of the height readings being computed 
hy rmilti]>lying the actual reading hy the distance of the Instrument from the 
tree and jioiniing ofl* two jilaees from the right on the product With projier 
staking and with careful notation of distances in the fieltl hook no great 
dilhculty is eiieountmaxl in reestablishing the original base. This new method 
is deemed suiicrior in that many readings can be taken from tlie same fioint, 
flic original base eaji hi‘ easily relocated, and much time can he saved, since 
tla^ horizontal distanci's helwiHui the instruments and the trees need not be 
(hdermlned ('xcept jit the original ol>servation. 

Kate of growth of Keiigal sal (Shorea rohusta) T quality, S. H. llowAim 
(ffadtari] Forrfft But. J/G (1921), pp. fG, pin. 8 ). — In addition to (liscusshm and 
d(d ailed tabular data, tla^ results of this study are grnphic'ally shown in the 
form of se^eu curves illustrating correlation between hark thickness and 
diamet('r, tapeu* curves showing the relation hetwtHui stump and breast lieight 
diameter to Jigo, diameter of heartwood, length of merehantaiile bole for 
(liiTerent ages, voiuiiie to ago, and thickness of l>ark for a given diameter. 

Not(‘s on release of white pine in Harvard Forest, Petersham, Mass., 
,T. N. Si'AETii (Jour. Forrslry, 20 (1922), No. 2, pp. 1J1-J21 ). — Observations on 
natural r(‘generation on aliandoned agricultural and pasture lands iri central 
New hhigland sliowed that the gray birch, as|>ta», and red maple, usually 
si>riuging up siiniiltaneously witli white pine, often succeed in eomjiletely 
suj)iuvss3ug this (h'sirable species during tbe hrst 30 years of tbi^ life of the 
stand. This paper is a preliminary report on an experiment begun in the 
Harvard Forest in lOlo to study tin* efTect on wbit(' pine of the (’arly removal 
<*f the hard a^oo<Is. 

'Idle pines on two contiguous quarter-acre plats were carefully described, 
labeled, and calipered, and trotn one of the jdats designated as “release” all 
the hardwoods w(‘re nunoved. Data oldained in dantiary, 1021, after five sea- 
sons' growth showed that 28 per cent of the release plat trees had improved 
and an <M|ual 3uimber Jiad declined in vigor. Dn the other hand, only 3 per 
cent of (he control 1re(‘s had improved, wher(‘as 83 per cent had declined. It 
is pointed otit that from a biologi<*al viewpoint tlie most desirable age for re- 
moving hard woods is dependent upon the intensity of (ho struggle hetwwi the 
two (.\pes in the stand. Site is also a factor In that on rich loamy sfiils 
favorable to the development of hard woods these sp(ries will practically elimi- 
nate white ]dno, while on sandy soils the pines may ])ersist until the maturity 
of the birch. 

The author believes that for average conditions in central New England the 
period dining which disengagement cuttings are possible is approx iriuitely from 
tbe tenth to the twenty-fifth year of the life of the stand. The most profitable 
age IS, liowev(*r, between the eighteenth and twentieth years, which is the 
minimum age at which hard woods may he converted into a merchantable 
product. 

Malayan fore.st records. — I, Commercial woods of the Malay Peninsula, 
F. W. Foxwoktjiy (Malayffii Bvl. 1 {i92t)j pp. JGO ). — This pajier includes 
a (Comprehensive discussion of the more inqxirtnnt native and imported com- 
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mercial woods used in the Malay Peninsula with particular attention to their 
special uses and distinguishing characteristics. 

Note on the itiiseellaneons forests of the Kuinaon Bhahar, E. A. 8mytiiies 
({Indian^ Forest Bui. JfH {19^1), pp. pis. 7). — Iiifonnatiuii is inesontod rela- 
tive to the nature and extent of the mixed Bhabar forests located in the foot- 
hills of the Himalayas. Among tlie points discussed are present methods of 
management and potential possibilities In exploitation. A list is appended of 
the princliial trc?os and shrubs growing In tliese forests. 

Note on Odina wodier Kobx., (1. E. O. Eox ([/wlian] Furest Bui. JfS {IDdD, 
pp. 21, pL 1 ). — In addition to a general statement relative to tla^ dislrilintion 
and description (»f the tree, manner of regeneration, ilescrlptkm ami charac- 
teristics of the timber, and mariufacl urcai products and tlitdr ns(‘s, there is 
Inclmled a detailed statement, arranged by provinces, of tin* child’ sonnes of 
supply of this timber. A venc*er specimen of tbo woml accompanies tlie 
pamphhd. 

Note on Imldu (Adina cordifolia Hook. f. ), O. K. ('. (’ox ({Indian] 7 0rc.sd 
Bnl. 42 (1921), pp. 2S^ pi. 1). — Presenteil in a similar manner to tiu* above. 

Note on semal or cottonwood, (’. K. (\ ( %)\ Fau st Bnl '/ '/ (J92I), 

pp. SI, pi. /). — Presented in a similar manner to the above. 

DISEASES OF PLANTS. 

The Imperial Bureau of Mycology, E. J Bptj.kk (Brit. *SV>c. Trans., 

7 (1921), pt. S, pp. I6H 172) .-A brief ac‘count is givcm of the iijovement which 
led to the establishment of the hur<*au, with a brief sktdcli of its prop<^>^<"d ac- 
tivities, tlie latter including tlie accumulation and distribution of mlormation 
on matters concerning fungus liiseases of plants of interest to workers; the 
puhllcation of a jK^rlodlcal abstract Journal; tlie forimition of a reference li- 
brary, esfMHdally of original papers in reprint form to he nvailalde for issiu‘ 
on loan; the organization of a system for securing reasonably prompt identiti- 
cation of injurious fungi; the critical study of parasitic fungi at [iri^sent In a 
state of confusion, and tin* arrangement of facilities for supjdying authentically 
named cultures to workers elsewlnu'e; the formation of a working herbarium 
of parasitic fungi, with largm* specimens and photogra])hH illustrating iliseases 
elsewhere, and the supply of named collections to other institutes ami indi- 
viduals; the provision of laboratory facilities for overseas workers; the orgaiu- 
zutlon of a central agency from which tinady information can he supplied on 
such matters as legislation against fungus plant iliseases and reeiMit progress 
ill methods of control; ami the stimulation of the study of other branches td’ 
applied mycology. 

Keoeut literature on fungus disease.^ of plants, T^. IT. PA^f^rni. (Jo tea 
Blate llort. Soc. Tram., 54 (1919), pp. t04~t6i). — Tlie author gives an account, 
classified us previously (E. .S. It., 42, p, 541) according to the plants reipdred 
to be protected, of diseases and control measures. A biographical and 
bibliograi>hlcal section includes brief discuKskm of the lives and w'ork of de- 
ceased pathologists and mycologists, and enumeration of a few related publica- 
tions and activities. 

[Plant diseases, France, 1919— 20J, P. Mauciial, K. Fokx, and P. 
Vayssi^uik (A/ifL Apr. [Franee], Ann. Fpiphyties, 7 (1919-1920), pp. .TAV- 
I4XXXVII ). — This portion of the report deals primarily with tla‘ nadeorological 
relations of economic plant diseases as they occurred in the years I91t) and* 
1920, whl<*h are considered separately. 

Bisease In plants, A. Howabu (Agr, Jour. India. 1(1 (1921), No. 6‘, pp. 020- 
0S7, pis. 2, figs. The author fiirnisht^ illustrations and Information in a 
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(Jiscussion of ru.st (also green fly) of wheat, red rol of sugar cane, and varion® 
wilt diseases in Bihar. 

[Plant diseases, East Africa], W. J. Dowson {Brit, East Africa Dept, Affr, 
Ann, Rpt, 10X7-18, pp, 12S-140). — ^The mycologist’s report for the year ended 
March 3J, 1918, states that during the early part of this period humidity greatly 
lavored disease injury to plants. 

Sisal, previously I’egarded as highly resistant or immune to fungus dlseasew, 
has recently shown siisceptihilitj^ to attacks hy both bacteria and a parasitic 
fungus. Red l)lotch, producing unsigldly appearance ami shortening the fiber, 
is physiological and without remedy to date. A yellow gumming blotch, ap^ 
parently bacterial, has recently appeared. A leaf spot is ascribed to an nc* 
conipanj ing Colletotrichum. 

Maize ru.st (Pticcinia aorf/hi) increased and caused much damage. A severe 
l>a(‘terial rot afl*(H‘tlng stems or leaves (usually not both) of young plant.s gives 
off in the late stages an odor recalling coconut l>ud rot. Certain wdute varie- 
ties showed a while and a yellow coh rot <lue to various mol<I fungi. Yellow 
varieti(\s have i)roved resistant and productive. 

Serious diseases in fore.st plantations afTe('te<l siHaaes of Eucalyptus, Arau- 
caria, and Brachylaena, the last named showing a Sclerotinla. 

Coffee shows (according to altitude, culture, and variety) a wide variation 
as regards injury from Jfcmtleia rnstatrix. Leaf and berry spot disease 
((Urcospora coffeiaola) has spread eonsid(‘ral>ly since Its lirst na'orded apj)ear- 
ance in It) 13. Botli diseases yield readily to a Bordeaux spray, 2 lbs. copper 
sulphate to 40 gal. water, wddch is also found to prevent the spread of a new 
stem disease ascu'ibed to a species of Phoma. A leaf curl, associated with brit- 
tleness ami yiehliiig a (Uadospiuium, became generally prevalent over the Pro- 
tectorate. Windbreaks appeared to alTord protei’tion from this disease. 

(Jltnis fruits (lemon and orangt*) showed again a disease determined In 1915 
as a form of CoUctotHclium ploeosporioideH. A Nectria fippeared to have eanswl 
the death of a small patch of lemons at Njoro. A disease bearing a resem- 
Ldnnce to tli(‘ canker of South Africa is reported, Init the trouble does not 
spread and api>arently causes no loss. l'''ool rot or mal-di-goma was studied m 
1918. This diseas(‘ is always tu’cctnled hy a heavy crop. Tiie only remedy 
is to l)ure the roots to sun and air and to cut out the diseased wood and cortex. 
Vumriiim linumis is always associated with the disease, though its causative 
agency has not yet been established. 

WlKiat rust aijpeared in a few places. Some very excellent wdieat ns regards 
rust resistance and \ield was grown around Njoro. 

A llax stem disease {Mavronporium sik) is rts'orded from the experimental 
farm at Kabete. 

[Plant diseases, Africa], C. K. Ross {Uninn *SV>. Africa, VnrcM Dept. Ann. 
Rpt., 1018-19, p. It). — Diplodia pinea caused loss to owmeu’S of pine {Pinus spp.) 
in (lilTerent lo(*alitie.s named. Pestalo:szia ImrUffU attacked transplants of Pinus 
innpnis in inirseries. P. funerea was detected on transplants of Vnpressn^ 
arizonUa. Phoma sp. was reported on Pinm teoeotc and P. leiophylt^. 

Experimental work and fruit tree diseases [in Tasmaiiial, J. M. Ward 
{Tasmania Agr. and mock Dept. Rpt. 1920-21, pp. 15, JtJ).- -Among the sources 
of loss here indicated, powdery mildew (Podosphaera lencotricha) has caused 
much loss, being present in nearly every orchard in Tasmania. Spraying for 
black spot was inconclusive, owing to climatic conditions which reduced injury 
on the un sprayed arcus. 

Club root [crucifers and hops], II. M. Nuuror.s {Tasmania Agr. and t^tock 
Dept. Rpt. 1920-21, p. 12, fig. 1). — Cruciferous club root {Plasmodiophora hrassU 
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ca^e) appears to be on the Increase in Tasmania, tliou«h this disease has not 
done much harm in Australia. It develops only hi a(*id soils, beinj? encouraged 
by the use of acid chemical inainires and is not difficult to control by liming. 

Hop club root {I*. ImmuH) causes loss in some parts of the island, being 
spread by irrigatiem water. It is thought that this organism also eould he con- 
trolled easily by the use of lime. 

Crown gall, E. M. Dotdge (Union Africa Dept. Agr. Jour., S (1921), No, 1, 
pp. figs. 3 ), — A brief statement reganling the progress of crown gall 

(Bacterium tunicfaciens) In South Africa since its appearance in 1910 includes 
a list which, though incomplete, names more tlian 25 local hosts of the organism. 
Lesions may take (in case (»f apple) the hairy root form, but usually retain 
the ordinary crown gall form. 

(Control ijieasurt's outlined include dcH'p planting for protection against frost 
injury, avoidance of me(*hunical injuries, and protection of tl»e graft unions. 

Infection studies with Cystopus candidus, Pack and Uaubas (}fitt. Biol. 
Rciehsanst. Land u. Forstir. No. IH (1920), pp. 5H, 5,V). — Uesults of tests for 
KUH<‘eptil)ility made on a number of i»laiits, largely criu'ifers. are brietl.v noted. 

A study of Peronospora. LAruKRT (Mitt. Biol. Iteii lisanst. hand u. Forstio. 
No. IS (1920), p. 63 ). — Persistence of viability could not be demonstrated 
regarding Peronospora in seed of Kr<a‘blla and of Siuu'gnla that had been kei>t 
in paper bags for three* years. 

Htiidies on the lowering of resistance [to disease] due to loss of foliage, 
Pack (Mitt. Biol. Reichmnst. Land w. Forntw. No. JH (1920), pp. figs. 3 ). — 

No lowering ol resistance due to loss leaies was demonstrated in (*asc of 
1 ivia fa ha subjected to attack b.s Fusarinni tubercuUn iouics. 

Tests of protectives against plant diseasc.s, Hikhm (Mitt. Biol. Beichsanst. 
Land n. Forstiv. No. 18 (1920), pp. 19-JiO). — An account of studies and results 
thereof are presented in textual and tabular detail regarding germination con- 
ditions of the spores of Tilleiui tritiei, te.^ts of some ]u*w .seed treatments for 
stinking smut, and the employment of fluorin comiH>unds as fungicides 

[Injury to cercmls In Gt*riiiany due to IMlopliospora graiiiinis], II. Pape 
(Dent, handle. Pren^v, 4S (1921), No. 78, p, 682, figs. 6). — An account is given of 
lh(‘ occasional former and re<*eat outbreaks (generally mild) in different sec- 
tions of cereal disease due to D, graniints (also of the rehitiim (»f this fungus 
to Dilophia graminis), and of tlie characteristic results of tiu* infection, prin- 
ciimlly failure of the grain and distortion of tlie heads. 

A serious wheat disease new in France, I. Peauvertk (Fur vne Grave 
Maladie du B16 Nouvellc pour la Fram e. Glermont-Fvi rand : [Author, 1920], 
pp. 11). — A threatening disease of wheat is noted as having appeared at several 
points in France. The fungus appears to be identical with Dilophia graminis, 
noted previously by IMangin (K. S, K., ff7, \k 247) in a similar relation. Particu- 
lars are noted in regard to tl»e ugr€H*ment of the causal fungus with the genus 
I)iloi>hospora. 

Field tests of treatments for wheat stinking smut, T*apk (Mitt. Biol. Fcich- 
sanst. Land u. Forstw. No. IS (1920), pp. 50-62). — Details are iadidly given 
regarding seed disinfection tests with formaldehyde, furfurol, feiTO(‘yanids of 
sodium and potassium, and Uspulun, 

Sterility of oats, O. Elliott (U. F. Dept. Agr. Bui. 1068 (1922), pp. 8, 
pis. 4 ). — In u previous publication (E. S. H., 22, p. 45S) attention was called 
by Manus to the fact that sterility of oats was more or less directly i>ropor- 
tional to the extent of blade blight. The author has given an account of inves- 
tigations carried on to determine the relationship of sterility of oats to halo 
blight (E. S. K., 411, p. 545). There was found to he considerable sterility on 
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oat imnicles without any apparent conrieetion with halo blip:Iit ami in fields 
where there were no baeterial lesions. The oinumit appeared to vary with dif* 
ferent varieties of oats, and did not seem to be In proportion to susceptibility 
to halo blight. 

Tlie author found by spraying plants with sterile water or water suspen- 
sions of bacteria and covering them for two or tbro(* days that the amount of 
sterility could be greatly increased. This is ladleved to Indicate that rains fall- 
ing al)out the time the oat sheaths are ready to open may have the same effect^ 
and that the eondition of the oat flowers at the time of rain or spraying Is a 
controlling factor in the amount of st<*rillty. 

Studies with [diseases ofj beans, I*ape {Mitt. Uiol. Rnciimnni. Land. n. 
Porntir. No. J8 (1920) ^ pp. J^2~/i0 ). — These notes include accounts of Gh^o- 
sporiiiJti attack on bean varieties durbig 191 7-1 01 P, effoetfi of spacing on disease, 
and tests of treatments for contnd of bean dry spot 

Observations on the wilt disease of cotton In the Central Provinces, 8. E. 
A.iKi£KAit and 1). V. Bal {Agr. Jour. India, 16 {1921), No. 6, pp. 598-617, pl)^. 2 ), — 
Of Uie two causal agciicies of eotton wilt in this st‘elion, one being the stem- 
boring inscH'b Spheaopiem gonHypii, and the other a fungus, only the latter is 
<leult wjlli in tlie present article. 

Two strains of a siavies of Fusariuin have hcen isolated from wilted cotton 
plants and other causal coumsd ions with the wilt disease established hy liiocu- 
lation experiments. The two strairis differ only h\ the color of the s(*1erotium- 
like bodies, which is dark blue or bluish green in one and whitish or pale brown 
in the otlier. Tlu* heliavior of these two strains was studie<i. The reputed 
immunity of the huri eotton was confirnusl. Only negative results were obtained 
from tests lor toxins In connection with (*otton wilt. 

Melon disease, J. I>ufk6noy (Mm. Agr. [France], Ann. Fpipliytien, 7 {1919- 
1920), pp. 405-lf20, figs. 16). — Melon fusariose, the cliief topic h<»re included, is 
discussed in connection with tlie morphology of the fungus, Its retention in the 
soil, its transmission (in different ways), Its connection with nematode attack, 
modes of infection, histocheuiistry of the le.sions, and control. A bibliography 
of about 75 titles is appended. 

Iiiiproveiuent of potato and its resistance to disease, J. AtrMiOT {Min. Agr. 
[France]^ Ann. Lpiphgties, 7 {1919-1920), pp. 288-293). — DescTlbliig the charac- 
ters and breeding behavior of some jK)latot>s produced in the course of w<»rk 
previously noted (E. S. 11., 42, p. the author claims that crossing and 

hybridization by artificial fertilization is the best means to remwv and improve 
jiotato bretHl.s and to develop strains superior from all i)()ints of view to those 
now in culture. The acijtuisithm of disease resistance is one of the most notable 
results yet obtained. A second method less rapid and sure is that employing bud 
mutations in wild tuberlferous Solanunis. 

Potato diseases in Oregon and their control, M. B. McKay {Oregon ^ta. 
are. 21t {1922), pp. 53, figs. ,^S).“~Brief popular descriptions are given of most 
of the potato diseases known to occur in the State, and a few others are 
described in order that growers may l>e warned of their seriousness. Keys are 
prepared for the identification of ])otuto distaises, and under the descriptions of 
the different diseases suggestions are given for their control, so far as definite 
means are known. 

Potato diseases in France, II. M. Quanjer and E. Foex {Min. Agr. [Franoe}, 
Ann. ihnphyties, 7 {1919-1920), pp. 267-280) .—Tim first part of this report is 
largely a review' by Quaiijer of the potato culture situation in various eountrU^ 
and parts thereof. The se<.^ond part is largely a aisc‘ussi<m by Foex of outstand- 
ing facts noted in the course of a tour disimssed in the first part by Quanjer. 
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Potato diseasefii, O. Pkrrikt (Min. Agr,. lFran(‘c], Anri. J^Jjnpht/lics, 7 (1919) - 
J920). pp. Ttio pro«oiit report (E. S. tl., 44, p. 845) pr«\seiits (lelailed 

studies on causes and fornin of potato dej;eneriition, information a<‘qiiircd duriuj' 
1920, and tiie conclusions based tber<H)n. 

lieptouoerosis is not Infectious but is inlierltc<l, dccrensinK tuber yield, as 
docs also potato mosaic. Removal of potato stock to now rcf^ious j^ives a 
sharply increased yield, thoup:h the chanj^e docs not cun* mosaic, loaf roll, or 
tUosity. 

Discftscs (of potatoes] and their control, P. Knokr (Arb. For^trliyngsinst. 
Kartoffelhau, No. If (1920) ^ pp. ^S~7H ). — In tliis M(H‘tion of tbe report, a brief 
account is ffiven of studies on the snscepfibillty of potato varielies to canker, 
the influence of sterilization of soil and seed on crop return, uiosaie disease, 
tuber heart rot, worm injury, and scab susceptibility as related to soil aciditv^ 

Potato blij^^ht (Jour. Jamaica Agr. Foe., 25 (1921), No. 10, pp. H71, 312 ). — 
Potato blight is mentiomsl as one of the most destrmtive agencies locally in 
Jamaica. 

Studies regarding? control of potato canker, C. WEirrn (Milt. liUA. Relvb- 
sanMt. Land u ForMir. Nos. 17 (1919), pp /8 (1920), pp 17-19). — T.<K'ality 

and variety studies carried on since 1915 an* tabulated (as to data obtained) 
with <liscnssl»»n regarding resistance to potato canker. 

Potato leaf roll, E Foex (Min. Agr. ( France], Ann. Fpiphptics, 7 (1919- 
1920), pp. 29L-2H7, pis. 2 ). — The rolling of the Iowan* leaves of potato plant**., 
though regarde<l as the most coitstani symploin of leaf-roll disease, is said to be 
only one of the minor cliaraet(*rs of this trouble, regarding tbe [inndy morpbo> 
logical features of which the author agret^s in tbe main with Artschwager 
(E. S. R., 40, I). 54i?) and with Quanjer (E. H R, 29, [> 917). An ac(*oiiut is 
given of tbe mh*rocli(‘miKtry of tbe general and siif^'ilic cluinges shown hy the 
liber. l 4 eptonecrosis ns here described is regarded as a process of pectic de- 
gmieration not far removal in character trom a guinmosis ohscrv«Ml in A<*a(Ma, 

Potato scab, II. W, Woli.knwkber (Arh. Forscfiungf<ins{. Karl off clbnu, Yo. 2 
(1920), pp. 102, pis. 3, figs. 11 ). — This is a systematic disemssion of potato S4*ab- 
hlng diseases and causes, inclinling organisms involved and other causal or 
contrJhiitory agen<*it»s. 

Potato K<H»d treatment in Mitchell County, 1919, R. IT. Poiin it \lowa 
Fiale Hort. Foe. Trans., 5^ (/,9If)), pp. 306, 307 ). — 'Phis is a brief re]»ovt on work 
carrienl out under R. O. ('romwell. Hot foniialdeliyde' treatment as lane ein- 
ployi^i consists in soaking the tubers for about 2.5 minutes in a foi-maUIehyde 
solution of 1 pint to 15 gal, of wmter at a temperature of 118 to 122'* F. The 
method here descrilved is adapted to farm comlitions and eeiuipment, and short- 
ens considerably tbe time required to treat tbe sml potatoes. Futler good 
(‘Onditlons a lair degree of scab control was secured. IIow*ever, s*(\^d selection 
and crop rotation are regarded as Indispensable. 

Methods of treating seed potatoes In Mitchell Comity, F. E. Tuvev (Joiea 
State Hort. Foe. Trans., 54 (1919), pp. 307-309 ). — Some details are given regard- 
ing the work done und(*r Cromwell, as reported above by Petrter. Th<’ method 
of heating by steam is consldere<l by the author as ju-eferable. 4'emiK‘rature 
must be maintained between 118 and 122® F. This treatment controls not only 
scab but other diseases, notably black scurf, perhaps even more etTectively. 

Oummlng disease of sugar cane in Java, 8. F. AstJuv Nens [Bar- 

Oado,H], 20 (1921), No. 506, pp. 302, 303 ). — A vm*y brief note regarding cane 
gumming (Cobb’s disease) in Brazil (50 years ago), Australia, Mauri! ins, 
Fiji, Argentina (probably), and Porto Rico Is followed by notes giving im* 
portant details taken from the account hy Wilbrink (E. S. It., 45, p. 140). 
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The disease may be due to a strain of JSacterium vascularum, but fails to 
show the gum-flow symptom which is characteristic in other regions and on 
aec<mnt of which the name Gomziekte was adopted. The seed piece and cut- 
ting tools are important &'j)reading agents. Insects may also act as carriers. 
The infection does not harbor in the soil, nor does it spread therein. Under 
favorable conditions practical recovery may occur. 

Bacteria in sugar cane products, M. B. Chiircu {Hugar Torfc], 2S 

{1921), Non. H, pp. Ifl3, ifVf; 9, pp. IfOl, 1^92 ). — This is an account of bacterial 
studies based on samples of sugar and molasses obtained in cane sugar fac- 
tories regarding not only the bacteria present, but also the molds observed, 
the forms of which im luded many others besides those listed by the Kopeloffs 
(E. S. R., 41, p. 41«). 

Tobacco diseases, Petejih {Mitt. Biol. Brit hsmisi. Land ii. Forntto. No. 18 
{1920), pp. Gl~63 ). — This brief review deals with distnxses of toluicco due mainly 
to fungi, some of these hearing relations to otlier plants named. 

Keiation between gutnmosis and mosaic, J. van Di.tic (J/cdcd. DcU 
Proof Ma. Medan, 2. ner.. No. 11 {1920), pp. 13-15). — It ujipeais that a tobacco 
plant affect (Hi with guuiinosis is less apt to he attacked by mosaic than a mosaic 
plant is to he afl‘e<Med with gumniosis. 

All investigation of some tomato disease's, F. 'I\ Duooks and Cl. O. Skarle 
(Brit. Mycol. Boc. Trann , 7 {1921), pt. S, pp. 173-191),- -Various rots of tomato 
fruits and certain diseases of the stems of tomato plants have been investi- 
gated as they occur on imi>orted or home-grown fruit, being cause<l by several 
different fungi concerning the identity of which much uncertainty has existed. 
One rot is caused by Phoinn desiriictii^a, the British and the American form 
of whicli are identical. Anotlier is proiluced by a fungu.s hitherto laissmgin this 
country under the name M neonphaerelUi (iiridltna, but I'ertainly not identical with 
the American fungus of the same name. The Britisli fungus, hltlierto mistaken 
for the American fungus and causing tomato stem canker as well as a fruit rot, 
appears to be identical with Diplodina lyeopvrnwi, which name also replaces 
/*. lycopernU i. A p.v<‘rddial fungus, found once causing a tomato rot, is asso- 
ciated with an Alternaria stage, and the name proposed for this fungus is 
J*. aUcrnariuceuia Vurious struins of <«loeos})orium and Collet ot rlchurn para- 
sitic on tomatoes haM‘ been isolated. One of these is identical with the Ameri- 
can species C. phomoidrn and It is thought probable tliat all of these forms 
should be placed in this group. The desirability is emphasized of undertaking 
cultural studies of fungi belonging t<» su(*h genera as Phoma, Diphniina, and 
(N)Iletotricliuin as an aid in the diagnosis of speeies. 

Simultaneous trealmeiit for iusect parasites and cryjitogamic disease's of 
fruit trees by use of mixed sprays, A. Pah.eot {Mrn. Af/t. { France \, Ann. 
jfjpiphyticn, 7 {1919-1920) , pp. 169-19^, 2 d ft, 2).^ — The object of this work was to 
study comparatively sprnys as regards eflieieney and (convenience, facility and 
(‘ost of preparation and api)lication, Jim^s most conducive to effective employ- 
ment, and general condiliems favorable to tlu'ir application. Various combined 
treatments are dealt with in some detail as applying to different fruit trees 
of economic importance. 

Apple blotch and bitter rot and their control, J. W. Bobkrth {Tenn. State 
llovt, Boc. [etc A, /Too., 16 {1921), pp. 38-fi.5, flyn. 2). — It is stated, as a result 
of experience and obsc'rvation during some years over a considerable area, 
principally in Tennessee, Virginia, Georgia, Arkansas, and Missouri, that 
blotch and hitter rot are about as destructive to apples in Tennessee as in some 
of the neighboring Stales. As regards seasonal order, these dls<^ase8 follow 
scab (nn early spring disease), blotch developing in late spring or early sum- 
mer, and bitter rot being typically a midsummer or hot weather disease. 
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Blotch Is a serious disease from the Ohio Valley south and southwest, though 
in recent years it has l^een extending toward the north, liesiatant varieties 
include Winesap, .lonathan, and York Imperial. Blotch is controlled by keep- 
ing the fruit coated with Bordeaux mixture from about tliree weeks after 
bloom fall until midsummer. 

Bitter rut is even more a soutliern disease than blotcli, being ])urticularly 
destructive in soutljern Missouri, Arkansas, southern Illinois, and Georgia, 
where it, often destroys a large part of the crop in a few days. Varieties named 
as resistant includtj Akin, Bismark, Winesap, and Arkansas Black, and fairly 
resistant varieties incUide York, Stayinun, Delicious, Maideii Blush, Home 
Beauty, and Jilainmoth Bhn'k Twig. In nearly all cases hitter rot (‘an he con- 
trolled by keeping the fruit covered with Bordeaux mixture during the hot 
season. * Exceptional cases rcH|ulre dilTenutt treatments, which anj; indnated. 

It is stated that a spray put on before rain, if given time to dry, is better 
than one put on aft(‘r a rain. The fruit must be well covereil by the spray. 
This requires line iiozzltvs, good pressure, and spraying from different direc- 
tions. Trees left iiniiruned or with thick heads can not be properly sprayed. 
Tile spray gun, thongli a good orchanl tool, reguires to be used by skilDd hands 
ill order to avoid damage due to o\ersiira.\ ing. Neither hloleh nor bitter rot is 
(‘ontrolled by dusting. 

Kiiray early for apple scab, L. U. JIeslkh {Tcnn. i^tate Jlort. ^V>c. [c/('.], 
Proa.f IG {11)21), pp. S5~SS, py. /). — Jaitcness in spraying in 31)20 is said to have 
(‘iiused heavy loss, anioiiiding in at least one large commei’cial (>r(‘]i}ird to 40 
jier eenl of th(‘ crop. A thorough iiiuk Imd spray is important hoili to assure 
a good set of fruit and to pn'Viuit leaf trouble. The applh'alloiis usually mad(} 
later for Insei-ts, bloteh, and bitter rot are b(4pful in prineiituig sumnua* scab 
infections. 

Apricot diseases in the lllione Valley, J. Ohii-flot {Mhi. Ayr. (/VY/acej, 
Ann. lipipfiytics, 7 {ll)l<)-1920), pp. SlJ-.H22).—T\ii^ Ulmne \a]le,\, thongli fur- 
nishing a large annua! output of fnuls, prsiicipalJy apri<*ot, peach, and (‘lierry, 
is somewhat backward in disYai.se prevention. Diseiission appli(\s to a few 
(‘a uses of loss with apricot, as i<trnmatnna {Moni(ia) Uixa. and a few fungieaial 
treatments, A bibliography of about 25 titles Is a])peraled. 

Peach leaf curl, B. F, Dana {M ash. I^talv Col. llvt. Jlul HI {1922). pp H-7, 
/Igs. S ). — A description Is given of the h'uf curl of peach due to hLraascti.^ 
deformans, with suggestions for its control. Bordeaux mixture, lime siiljihur, 
or plain copper siilphali’ are .said to he efileiiait if properly at)pli(‘d Experi- 
ments showed that fall appliciitlona were as elTcelive as spring (uies, and as 
the pressure of work is not gmierally so great ns in the siiring. spraying in the 
late fall is recommended. If stirayiiig is delayed until sjuiag it should ht‘ done 
before the buds begin to swell. 

Polyporus ignlarius injurious to the vine in Tunis, E. Kien {Her. 1 itie.. 
f)2 {W20), No. 131/7, pp. 2H9, 290; abs. in Intcrnall. Inst. Ayr. [Rome], Intrnuill. 
Rev. m. and Praet. Ayr., It {1920), No. 9, pp. 1059, 1 0 GO). —Venili or partial 
wilting of grape vines at the pruning season, observed m'ar Tunis in Ihli) and 
3920, appeared to be due to a fungus. P. lyniatias, probably earriinl on the prim- 
ing knives. 

A new Sclerotinia on mulberry, K. A. Sieolku and A. E. Jenkins {Stnenee. 
a. ser., 55 {1922), No. 11/22, pp. 353, 351 /). — A teehnh'al d(^eri}vlion is given of 
H. ewnim^loides n, sp., which is said to be the cause of a disease of mulberry 
churacterlKed by enlarged portions of the fruit. A preliminary rejiort is giviai 
on this disease in order that plant pathologists may be on watch for It. 



50 


EXPERIMENT STATION RECORD. 


tVol, 47 


Inspection of plant diseases {Jamaica Dept. Agr. Ann. Rpt., 1920, p. 14 ). — 
The m‘eHt revival of the banana industry, the large amount of replanting that 
took place in 3020, and the weather daring that year, together resulted in a de- 
cided increase of the Panama dls(*ase daring the period covered by this report, 
emphasizing the necessity of constant watchfulness and care. Banana trash 
is now known to be one of the chief velilcles for the transmission of this dis- 
ease. A tabular showing Is made regarding tin* numbers of dist^ased plants, 
new infected districts, new cases, reenrremes, and total cases by months, April, 
1920, to March, 1923, indusive. 

Investigation on tlie blood disease of bananas in Celebes, E. Gaumann 
{Dept. Landh.y Nijv. en llandvl [Dutch East IndlcH), Mcdcd. Imt. Plantcm 
ziekten. No. 50 {1921), pp. 41, pis. 1). — An extraordinarily severe banana disease 
prevalent in Celebes, Dutch East Tndi<*s, for several years has Ixvn investigated. 

The disease involves the leaf crown, showing (after a period characterized 
by discoloration of a young leaf or two) sudden yellowing of the whole leaf 
crown and diKi'oloraliDn of the fruit. Internally, the symptoms (changes) re- 
semble thoKi‘ due to the so-calh^J .Tavanest' disease. The changt'S in the fruit 
are most specilie, iiu'liiding a yelh)\ving or browning of the c(a)tral vascular 
luindleg extending even to tl»c fruit riml. The diseased cells <'ontain numhers 
of bacteria similar to lliose found in the old rotted rliizonies and in the soil. 
These are to h<^ dlscaissed in a later pnj)er. 

Transmission (K'curs fnun mother plants to yotmger plants or by way of 
the air. The ha^deria, if api^lied to .stigma during the period of fertiliza- 
tion, reiich tlie fruits llirough tlu* style caujil, and cases of such propiigation 
liave lus'ii found under natural conditions. The carrying agent lias not i)een 
identitled. 

All tii<‘ hananns oiiserved and partially tested, including o\er 100 varieties 
lioth native and Imported, arc* more or less susce])tihle to the <liseaHC. Active 
control measures at jireseut include the removal of diseased plants and the 
rational emtdoyment of fertilizers. 

Root fungi on cacao; cacao renewal, K. Limwios {Tropeupfianzer, 25 
(1920), No. 7-8, pp. 107-17S, figs. 9). — Brief discussion is given of cacao root 
disease fungi, ijicluding Ijcpwta sp. and HgoienocfiarJe noxia, and of recon- 
structive mcasu?*es, including the utilization of sprouts from the stnmi>s of 
trees (‘ut, on account of disease, above the (‘ollar. 

Experiiiieiital production of bacterial tumors, .1. Dufuknoy {(hmipl. Rend. 
Acad. Soi. [PaHsJ, 171 {1920), No. 18, pp. H74-H7(i, figs. 3).— It is stated that in 
the forest of Bareges young trees of Picea excelsa near trees affected with 
canker sliow cankers or beaded tumors. 

Trees one year old, inoculated in August, 3939, by wounding witli a necHlle 
previously inserted into the camhium of a canker, shovve<l at tlie wounded point 
primary tumors in 1920. Forms of development are described. A bacterium 
which was Isolated and cultivated is briefly descrlh(‘d. 

Abnormal ligneous formations in bark of Hevea brasiliensis, F. Vincens 
{Oonipt. Rend. Acad. Set. [Paris 171 {1920), No. 18, pp. 871-87S).—()f the 
l)revalent forms of abnormality or deformations observable in the bark of 
H. hrasiliensiH. the ordinary tapping Injury, the bark nodules (in some Instance 
c<»nnected with the normal wood), and the fibers ramifying and anastomosing 
in a complex manner as herein described, the author discusses only the third. 

These formations exist indei)endently of infection by Phytophthora faheri. A 
Fusariurn and a laicteriutn have been found. The fillers, and the plates derived 
from them, form around tlie latex iube.s having altere»l contents, and extend 
themselves at the expense of tlie neighboring vessels. 
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Parasitic attack on Eucalyptus globulus, A. M. Bottom ucy and K. A. Carl- 
son (Union So. Africa Dept, Agr. Jovr., 1 (1920), No. 9, pp. 852-958, figs. 2 ). — 
An account of the (launige caused by Stereum hirsuUtni on PJ. globulns in 
Transvaal plantations Is i)rf*ce(lod by remarks rojrardingf this orj^anisin attack- 
ing trees at dilTerent points. The chief conclusion drawn is that attac'k by 
S. hirsuium on living tissues of oiiculypts is probably coiilined to the sr^'Ciea 
A’, glohulns. Re(*oinmendntions regar<ling control include destruction of in- 
fected trees and steins, and replacing E. glolmlus with an iinnmne species 
naturally adapted to local conditions, speciOcally PL rostra t a. 

Employment of casein and limewater as fixatives with Bordeaux mixture, 
Deouttlly (Prog. Agr. et Vitic. (PM. rp]st-Centre) , Jf2 (1921), No. pp. S72, 
,V3). — Adt^piatc adlu^renc(‘ Is s(*cured liy adding milk of lime and caKoin to 
alkaline (but not to acid) Bordeaux mixture. 

The addition is made np by mixing very Intimately 50 gm. casein and 100 grii. 
slaked lime (t)oth of these dried and hnely powdon‘d), and adding slowly 
wilh cojistant stirring (to avoid iuinping) snthcieiit wator to make a liter of 
this solntioii. This is mlded to KK) liters of alkaline Bordeaux mixture. 

V. Vermorel is quoted as re(‘oinmendiag the addition of a liter of skim milk 
to 100 liters of milk of lime as constituting an excellent lixatiNc*. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

Oanie as a national resource, T. S. Pai.mer (U. S. Dept. Agr. liul. 10)9 
(1922), pp. ff8, figs. //). — Tn this bulletin llio author summarizes the present 
infonnution on some of the larg(‘r firobleins of game cons(T^atiou tor use by 
individuals and associations interested in the siibjed. It is preiuired with a 
vi(nv to u more general gathering of data for use in making a snrv(\v of game 
r(‘s«»urces. 

Preliminary rat virus iiivestigatioiis (North Dahoia Sta. Pul. 155 {J922\, 
pp. Jf ). — In Investigations of tlie so called rat viruses advertised during the Iasi 
few years, saini)les w('re obtained by an assistant in the U. S. 1). A. Biological 
Survey direvt from manufacturers or their authorized agents. All tliese were 
tesKni long before the date of exjiiration indicated on the label. The rats 
iqion wbieh they were t(‘Sted apparently representtnl a variety of bre(‘ds and 
ages, since they ranged in color fnun a light .>ellov\ to black and in age from 
ono-<iuarter-grown to th(‘ larger full-grow'u adults. The rats had access to 
plenty of water during the exiu'nnients and W(‘re given gem'rous quantities of 
the material, whieli they at all times ate frindy anti with a relish. 

The results of the fet'ding, wliicli are presented in tabulated form, led to the 
folhwving t^onclusions : “(1) Thai Keefer's lvat-^'iro, Alexamhu’ Kal Killer, 
Thislour’s Liquid But and Mouse A inis, ami Azoa are shown by cultural metlmds 
to contain ndcroorganlsms whicli could l>e grown on various nietlia, (2) tliat 
not one of tht‘se so-calU*d viruses .sliowed any qualities whatever of contagium, 
(3) that none of these so-calJtHl viruses produeetl infection or any other 
apparent disease conditions in rats as shown by tlie data contained herein, 
and (4) these investigations do not indicate that these jiroducts possess In any 
<legree the efficiency and doatli-dealing qualities for rats as ad\ertised and 
claimed by the nmnufacturers.” 

A lamp for taxonomic work in entomology, AV. J, l^uiLijes and F. AA\ 
Poos (Jour. Eicon. Pint., H (1921), No. 6, pp. 50/^-506, fg. f). -A diagram and 
description are iiresented. 

A study of the distribution of hydrocyanic acid gas in greenhouse fiinii- 
gaiion, AV. H. AV. Koxrp (New Jersey Sias. Put. S55 (1921), pp. 5-22, fgs. 15). — 
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The variation hi the amount of eyanhl used in practice to produce an insect 
killing strength of TICN led to the iiivestigationn here reported, which, as 
pointed out, may be accounted for in a innnber of ways, including influence of 
temperature and moisture conditions, the infiiien<*(' of condensation of moisture, 
and the tightness of tlie greenhouse. Of these tlie last mentioned ajiponrs to 
be tile most Important. The operation of those tliree factors is such as to 
render the accurate gradation of dosage in greenhouses imposslhle am^has led 
to tlie great differences in recommendations as to dosage. 

In order to overcome this tdement of uncertainty a machine was constructed 
by which tlie exact concent ratiim of I ION in any part of the greenhouse being 
fumigated could lie accurately determined. Tests made for the purpose of 
tinding an indit^ator to denote qiiaiititatively the presence of the gas resulted 
in the adoption of siher nitrate, wlii(‘h gave a sharper reaction tlian tiie hKiin 
test with the minute (pnintities of llON that were niisorheti in the test, and it 
was decuh^d to use it as an indi(‘ator, titrating the HON aiisorbed in a solution 
of sodium liydroxld. 

"rjie ai>paratus, whicli is descrllied, <‘onsisted of a set of four 8-liter aspirator 
jars, which draw air from the greenhouse tlirougii a N/HK) solution of NaOll 
in a test tuiie by means of a modilied Fulin-I>enis ahsori>lion tube. The gas 
was dravn from various jiarts of tlie gretmhouse to the absorption tubes 
through ruliher tubing. The alisorption of HON in tlie aspirated air was com- 
jilete, as sliown by testing tlie air for HON by imsslng it through silver nitrate 
solution after it had passed through th(‘ ahsor]>er. The ])racll(‘al operation of 
the apparatus is hrietly (U‘scribed. 

The g(‘neral i>Ian of all the tests \vas to take a cross seel ion of the house 
under fumigation, so disposing the tulios from the apparatus tliat air was 
drawn from a point just iieneath tlie peak of th(‘ roof midway the hmgth 
of the house, from a point about a foot above the middie l)«*nch of tlie house, 
and from two points, one on eacli side above llie l>e!)(du‘s. 

Five greenhouses at th(' college farm \\ere used in the fumigation, the three 
larger of vvhicli each contained 2r»,3GU cu. ft. The to'^ts were conducte<l in 
conjunction with fumigations for aph's in tlie large houses and in cooperation 
with arioth(‘r series of experiments on tlie hurning effixl upon gardiai \egetal)le 
plants. TJie comin('r<‘ial cyanid of sodium known as Fyanegg was used in all 
the fumigations, all of whicli were made after dark, at the rate of 1 oz. of sodium 
cyanid to 1 oz. of concentrated 8nli>hurlc acid to 2 oz. liy measure of water. 
The results of liie work are lU’esenlivl in IT* graphs, whicli show the distribution 
of the gas in relation to dosage, temperature, and humidity. 

Exiierimeuts conducted for the purpose of detei'inining the minimum dosage 
for plant lice show the minimum dose for Mdvrof^iphum ro^ac to be from 
O.OOOIT) to 0.(M)()2 gm. JKW per liter, (lei>ciiding upon the temperature. Tiie 
effect of different dosages on plant lice is re|)orted in tabular form. 

Control of sucking iiisectw by dii.sting, P. J. Pakhott {Jovr. Jlcon, But., 
(1922) f No. 1, pp. S2~iS/f). — This is a summary of investigations of the apple red 
bugs TjVffuica mmdiiir lieu, and Ilrterocordylus malinus lieu., the currant aphis, 
the cabbage aphis, and the potato aphis. It is conchidcd that the apple red bugs 
and certain aidiids may l>e effectively controlled by thoroughly dusting with 
sulphur-lead arsenate or <‘iilciuni hydrate containing iiicotin sulphate. 

“The outstanding advantage of dusting is speed of operation, which effects 
notieinilde economies in time and labor. A serious drawhac-k is the high cost 
of the preparation, due (‘liietly to tlu' large amount of nieotin required to make 
effective Not withstanding the economy in time and labor, dusting 

on the basis of existing pric(‘S for materials and labor has generally been more 
expensive than spraying, ex(*ept possilily in tlie tref\tnient of cabbages.” 
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I>erri« as a promlsJnR insecticide, 11. W. Wicrxs, F. O. Bihiiopi% and E, W. 
Laake (Jour. Boon. Bnt., 15 (1922)^ No. i, pp. 90-05 ). — The author has found 
derrls powder to be satisfactory as a destroyer of Mallophafja on chickens and 
cattle, but apparently not quite so effective on the latter as sodium tiuorid. 
“ It is very effective against Anoplura on cattle and dogs, one treatment 
acconjplishing the destruction of nil stages. The rt'suits of its use against fleas 
on d(»gs and cats are probably most striking, very small amounts being suflicient 
to destroy all fleas present. It appears to be effective for lice and Meas wlien 
reduced witli from one to ten parts of a carrier to one part of derris.” 

Clieaper arsenlcals and their use, G. E. SANi>F:Ra and A. Kilsall (-/owr. 
Boon. But., 15 (1022), No. /. pr>- 71-75 ). — In this dlsciissioii the authors deal 
I>artl<*ularly with arsenate of lime and white arsenic. 

A Iiomeiiiade mechanical poison bait mixer, B. G. Thompson {Jour. Bv<m 
But., 14 (1021), No. 6', pp 50S, 509, fig. 1 ). — A d(»scription and ilhislration is 
given of a poison bait mixer tlnit lias proved very su<*(‘essfiil in Oregon. 

Arizona wild cotton or Thiirberia and its insect enemies in relation to 
the cotton industry of tlie Southwest, A. W. ISIobkill {Jour. Bron. Bnt., Iff 
(1921), No. 6, pp. 472- 47H).'-A discussion of the Tiiurberia holl-weevil jirohlem 
in Arizona. 

Dusting V. spraying for the control of insect pests on the avocado, F. G. 
Mo/Nim’E (Jour. Boon. But , 14 (1021), No. 6*, pp. 405-400) -Dusting with dry 
sulphur was found to be e<iually ns effective in controlling r<‘d spiders on 
avoi'ado tre(‘.s and over as long a period of time as .si»raying with liquid lime 
sulphur .soluthui. None of the combinations of sulphur used controlled leaf 
thrills or lea flioppcrs, but a 40 \n'V coni .solution of nicolin sulphate, alone or 
111 corniunation with lime-sulphur sohitiou. or dry dusting sulphur will d<*str()y 
them. “ Liquid lime sulphur solution when eombined with nicotin sulphate 40 
))(*r cent solution provini to be the im\st sati.sfjwlory combination used in com- 
bating the red spiders, leaf thrips, and leafho])pers, and nuuainod efltxMive 
against the red spiders over as long a period as did the liine-suliihur solution 
aiqilied alone.” 

Observations of insect enemies of Liberian coffee in Hnrinani, A. Bei.tni? 
(Dept. Laudh. Kunnoutv ItuJ. 37 (1910), pp. 1H). -The notes hero ]>resented 
relate to tlie green scale, Leeffuium viride <4reen (j)p. .1-12 I, a destructive ant, 
Dolirhoderuft hidens (pp. ld-17), and the coffee thrijis, Hcliothripn hoemor- 
thoidaliff Boucht? (jip. 17, JH) in Dutch Guiana. 

Control of tw^o scale insects of the mango, (J. F. Moznette (Jour. Bvon. 
Bnt.j 14 (1021), No. 0, pp. 400-472 ). — The eontrol of the tessellated scale (Bveu- 
Ipmmitns IvfffteMotus Sign.) and the mango shield s<‘ale (Corrufi acumniatvs 
Sign.), wiiich are the two most injurious enemies of the mango in Floridti, may 
be most sulisract<irily accompllslied by the use of paraffin oil (‘inulsions. An 
application in December at a strength of 1 gal. of stock solution to 70 gal, of 
wmter, followed by another in ^iareli at n strength of 1 gal. of stock solution 
to 80 gal. of water, gave good results. 

Insect enemies of medicinal jdants in the Criui€*a, T. Pahfent.iev (BhL 
l:foc. Path. Exoi., 14 (1021), No. 3, pp. 104-107, figs. 5 ). — Brief references are 
made to some of the more iiiqiortant enemies of Atropa belladonna, 11 goseyanius 
niger, Papaver aomniftrrujn, Althea offii^iuaUs, .1. rosfa, FmicHlum offUdnale, 
Melissa ofirhmli.^, and Adams vernajis. The account is based upon studies (*oa- 
ducted at the romologl<*al Experiment Station of Salghir, near Sinipheropol, 

White-ant-proof ivood for the Tropics, T. E. Snyoeb (Jour. Bron. But., H 
(1921), No. 6, pp. 406-501).— A discussion of naturally resistant woods and of 
chemical treatments of forest prodticts. 
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Sources of infestatiou of Thrips tabael in Iowa, J. Horsfaix {Jour, 
Eeon. Ent., (1921), No. 6, pp, 493-496, f!ff. t ). — The author rep<jrts upon 
studies conducted in the vicinity of Davenport, Iowa. An account is given of 
injury to a Held of onions hy thrips which Imd hibernated in a field of alfalfa 
from which they were driven by its Ixdng cut. It is pointed out that where 
tlirjpvS have an opportunity to prodixce an early generation on set onions they 
^\i]l infest the seed onions in far greater numbers than would be the case were 
tliore no set onions grown in the neighborhood. Wherever set onions are 
l)lanto(I in the vicinity of seed Ihey have proved a source of infestation for the 
later crop, and it is doubtful whetlier the larger returns realized from the early 
crop compensate for this damage. One serious outbreak of thrips in a field of 
S(‘t onions near Davenport was directly traceable to the fact that adjoining the 
sets the grower had six row\s of penmnial multiplier onions. They also spread 
from grecmliouses. where the thrips had a chance t(» breed on cucumiu^rs through 
tlio winter. Elimination of the sources of infestation is far easier and mon> 
(‘cojjfwiiical than cliecklng the pest after the outbreak begins. 

The cacao thrips (Ploljothrips rubrocinctus Glard) , A. Rkyne {l>ept, 
Landl). Suriname JJuL 44 {1921), pp. 214, Vl^- ^0, 6‘). — Tlie author presents 

an extended report of studies of tliis important encjny of cacao in Surinam, In- 
(‘linling its occurrence, life history and Imbits, e<*onomic importan(‘e, and means 
of contr{»]. 11 is the cause of a great loss of the croj) and also of trees, and since 
planters are unable to pr<‘vcnt the death of the trees, those that die are usually 
r('i>Iaced by c(»ffee trc(‘s, no new cacao fields being lai<l out. The work include.^ 
a i)il)li(>grapby of 46 titles and an English summary of 20 pages. 

The false apple redl bug (Dygldea ineiidiax) in Pennsylvania, S. W. Fbort 
{.Unir. Eron. Ent., 13 {1922), No. 1, pp. 102-1 Off, fig. 1). — This account of studies 
!)y the author includes a chart showing the length of the nyniphal stage dtirlng 
ti\e successive years. 

Artificial pnxluction of tlpbiirn, F. A. Fenton ami 1. Ue.sst.kh (Kr*fcacc, 
a. 9cr., 53 {1922), No. 1411, 34) • — Experiments eondmded at the low^a Experi- 
ment Station, in continuati(»n of tliose previously noted (E. S. U., 45, p. 152), 
are briefly referred to. Emulsions made by crushing a largi^ number of adults 
of both s(‘xes of Ewpoosca maU In water failed to produce the di.s<‘nse when 
pla<*e(| upon Ihe leaf and tiie tissue i>rieked wdlli a fine needle. A similar emul- 
sion niadt' trt>in crushed nymphs failed to prcnluce injury in more than a few 
eases, in none of wiikOi was it pronouiieed. It was demonstrated that these 
insects contain some toxic substance by placing the residue left over from the 
instHls aftc'r the einulsiou had l>een poured off on tiie leaf p(‘tioles and then 
lacking this in by means of a fine scalpel. In every ease a lesion w^ns produced, 
tiie tissue at these points first turning yellow and then brown, and later the 
cells eolhijised leaving a rather large scar. 

The ( Xperiments wdlh Ilonleanx mixture indicate that it does not prevent 
tipluirn l»y its action on the loaf but rather liy Its action on tiie insect. While 
It is toxic to nymphs, it acts comjKiratively slowdy, since tipburn was produced 
even when a leaf colcmized with live nymplis w^as k(»pt sprayed with this 
compound, 

Deafhoppers Injuring w^oodbine, (1, W. IIarher {Jour. Eron. Ent., 14 {1921), 
No. 6, pp. 302, 503 ). — The author records injury to American woodbine in east- 
ern Massachusetts by leaflmiipers of the genus Erytlironeura. 

The boom nozzle system and the traction duster as fathers in grape leaf- 
liopper control, I>. M. L>ETA)Na {Jour. Eron. Ent., 15 {1922), No. 1, pp. $1-90, 
pi. 1), — Tiie boom arrangement of set nozzles for spraying one row at a time 
from both sid(>H and above — the nozzles being set horizontally to the vine on 
vertical rods at either side of the tank — has given very satisfactory results. 
In dusting w ork an economic control was obtained* by the du.st on some jfiats. 
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The apple sucker (Psyllia mall Sch-)* W. II. Bjuttatn {Jour, l^con. 

15 {1922), No. 1, pp. 96-101). — This is a brief review of the present status of 
knowledge of this pest, the presen<‘e of which In America ivas first detected 
in Nova Scotia in 1919 (E. S, II., 4B p. 850). 

The Argentine ant bnilds earthen protections for mealy bugs, E. O. Essia 
(Jour. Econ. Ent., Ilf (192t), No. G, pp. 506-508, -ftg. 1 ). — The author describes 
shelters for mealy hugs constructed by Argentine ants in the ])ranches of 
citrus. 

New genera and species of Aphididae from Italy, G. Dei. Gtieucto (RccUa. 
Ilf (1921), No. 1-2, pp. 107-7SG, pi. 1). — Two genera, namely Antiriella and 
Euenrazzia, are erected, and nine species of apidds occurring in Italy are de- 
Hcribe<l ns new. 

Biological studies of Aphis riiiiilcis B., J. Pavidron (Eof/. Dublin 
8ci. Proc., n. f^er., 16 (1921). No. 25-29, pp. 801f-822, ffff'i. If) — This paper deals 
with (1) the appearance of winged forma and (2) the appearance of sexual 
forms. 

Some further experience with contact dusts, T. J. HKAnrEK and W. Tin- 
noLFs (Jour. Evon. Evt., 15 (1922), No. 1. pp. 75-81. fig. /).— I'rom the data here 
presented it is concluded (I) that proper dust cariii'rs impregnatcMl with a 2 
t)er cent uicotiu are as effective in tiio control of the pink and green aphis on 
potatoes as is nicotin delivered in a liquid form: (21 that nicotin delivered 
as a dust lias the disadvanttigcs of a much longer perioil of kill than that 
necessary for nl(‘otin delivered as a liquid, rendering the wairk of the dust 
liable to serious interference by rainfall, and the co^t is materially larger 
than control with nicotin delivered as a liquid; (3) that the advnntagi's of 
nicotin delivered as a dust are primarily eoi)<*erned witli the increaMMl speed 
in covering large acreages and the freedom from the necessity of a near-by 
water supply; (4) that there occurs in all carriers with wliich tiie authors 
have experimented a G’emendoiis w\aste of nicotin; and (5) that th(' improve- 
ment of nicotin dust is to he sought in tlie more rapid evolution of the 
2 per cent or les.s of nicotin, wbi<’h is within the range of reasonable practice, or 
in the delivery of sucli nicotin as is evolved in close contact with th(‘ bodies of 
the lice, or in developing along both these lines. 

The Fluropean corn borer and the sugar cane juoth borer; a comparison, 
T. E. IIOLEAWAY {Jour. Erori. Ent., Vf (1921), No. 6, pp. lfSt-lf85) .—The author’s 
comparison of these two pests has led him to conclude that siioidd the 
European corn borer invaide the Sontbern States it may l)c (wen more injurious 
than in the North. 

Controlling the army worm in southeast Mivssourl, V. Ktno and CJ. W. 
Barber {Jour. Econ. Eui.. tJf (1921), No. 6, pp. lfS6-lf88, pi. 1 ). — Control meas- 
ures for the army w'orm are briefly considered. 

Observations on natural enemies of the fall cankerworm (Alsophila 
pometaria Feck) In forests of southern Alleghany Mountains in lOSO, 
P. SITB21MAN (Jour. Ecofi. Ent., Ji (1921), No. 6, pp. IflH-lfSI) — This is a brief 
account of observations of birds in their relation to the fall cankerworm, of 
its predacious and parasitic insect enemies, etc. 

Factors determining local infestation of the grape berry moth, .1. G. 
Sanders and D, M. PkLono {Jour. Econ, Ent., Ilf (1921), No. 6, pp. lf8S-lf90, 
pin. 2 ). — The author concludes that the most effective wmy to (‘ontrol the grape 
berry moth is by burning over and clearing waste places and headlands. A 
trial of this method during 1920 by one grower gave excellent results where 
a spotted infestation had occurred the previous year. 
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Further observations on the effect of certain chemicals upon oviposition 
in the house fly ( Musoa doinestica I<. ) * S. K. Crumb and 8. 0. IvYON (Jowr. 
Econ. Ent., Iff {1921), No. 6, pp. — This is a r<‘T><>rt of observations made 

in continuation of those previously noted (E. 8. 11., 38, p. 503). Tests of the 
(>vii)osition response of the house fly to 15 chemicals, reported in tabular form, 
show sodium carbonate, with a comparative attractiveness of 94.2 per cent, to 
be the most attractive and ammonium hydroxid, with a coinj)arative attrac- 
liveiu'ss of 32,C per cent, to be the least so. 

A seed potato maggot ( Hyleniyia trichodactyla Ron.), <>. A. .Tohannskn 
{Jour. Evon. Eiit., I 4 {1921). No. 6, pp. 503, 50Jf). — The author records the rear- 
ing in June, 1910, of tlie an thorny i id liy U. {Phorhia) trivhodoctyla from mag- 
gots infesting seed i)otat(>cs from Aroostook County, Me. 

The Mexican bean heretic (Fpilachna corrupta Mills.), C. M. List {(Join- 
tado ISid. Pul. 27 1 {1921), pp, 5H, /if/s. 17). — This is a detailed report of studies 
of the life history and hal)its of the Mexican bean boctl(\ ti»e nature of its in- 
jury, its natural enemies, and preventive and control measures, including si>ray- 
ing experiments with conta<*t and stomach ins€H*ticides. 

In Colorado, where in the infested sections it is a very serious pest of the 
bean crop, the adults appear from hibernation during tiie middle and latter part 
of June. In the Fort Collins section it passes ttirongh one comiJete generation, 
and some seasons probably 25 per cent of the first -l)rood adults dei)osit second- 
1)1*00(1 eggs, s(‘eond-bro(.xl larvie often being quite abundant. A few individuals 
pass through a second complete life cycle, emerging as beetles late in the fall. 
The mortality of the second generation is high, and its Inrvje as a rule do 
little damage. The period of maximum injury usually occurs during the latter 
part of July and during August, tiie larvie being responsible for a large per- 
centage of it. 

Ibider certain conditions hand picking of tiie hibermited adults and first- 
briKxl eggs may be used as a means of control, but spraying with arsenite of 
zme or arsenate of lead is the most satisfactory means. Tlie least amount of 
injury to beans, which are very susceptible to injury from arsenii’al sprays, has 
o(‘curred from tlie use of arsenite of zinc. It i.s reeomnieiided that arsenite of 
zinc be used at tlie rate of 3 lb, of the iiovvder to 40 or 50 gal. of water, or that 
arsemate of lead be applied at (be rale of 1 lb. of the ])owder to 40 gal. of water. 
One, two, or three api)li(*atioiis may be necessary, depending upon conditions, 
and it should be appli(xl to the under surfaces of the leaves Only iieans of the 
dwarf or buiu'h tyjie should be grown, while early planted beans of an early 
maturing variety are most easily protected and generally most successful in 
badly infested sections. 

A list of 25 refi'nMices to the literature is included. 

The reaction of the Japane.se beetle to arsenical spray deposits, W. 
Moore {Jour. Econ. Ent., 15 {1922), No. 1, pp. 67-7i). — Investigations have 
shown that Japanese beetles are not rejielled from sprayed foliage by the color, 
jihysieal condition, or taste of the arsemieal. They do, however, appear to be 
repelled by the toxic symptoms resulting from eating some of it. “Large 
quantities of the arsenical evenly distributed over the foliage will result In a 
certain per(*entage of tlie beetles eating a killing dose before^ the toxic symp- 
toms develop. A certain percentage, particularly of the males, die without 
liaving oaten of the sprayed foliage, probably due to spray material obtained 
in cleaning their bodies and mouth parts.” 

Outline and progress of work being conducted against the Japanese 
beetle, Popillia japonica Newm., C. 11. Hadley {Jour. Econ. Ent., 15 {1922), 
No. 1, pp. 62-00 ). — This is a further report of progress of work with the 
Japanese beetle (E. S. R., 46, p. 661). 



19221 


P.COKOMTO ZOOLOGY—ENTOMOT/XJY. 


57 


Winter care of bees In Wisconsin, H. F. Wilson {Wisconsin ^fa. Bui, S3S 
i1922)i pp. 2S, figs, 7). — In discussing this subject it is pointed out that the 
winter care of bees in Wisconsin covers three distinct periods, (1) the fall 
]>eriod, extending from Septeinl)er 1 to November 20, in which the T)ces are 
preparing for winter, (2) the winter period, from November 20 to March 
21, in which the bees are expec*ted to remain in the hives without flight 
and should not be disturbed except under extreme conditions, and Cd) the 
spring periCKl, from March 20, or the time w^hen the bees are set out, until 
about the middle of May, during which time, occxirs tlie rebuilding of the 
loss of colony stnmgth caused hy winter conditions. The subject is discussed 
under headings of amount and kind of stores, cellar v. outdoor wintering, 
outsid<j packing for bees, the bee cellar, and putting the iyccs out in the spring. 

It Is pointed out that tlu^ winter loss of i)ees is tlie most serious problem 
among Wisconsin beekeepers, where it reaches from 15 to 20 per cent and 
sometimes as high us per cent. It is staled that the place where bees are 
wintered makes little dift‘.erenee provided other conditions are snital>le, and 
that the teinjx'ratiire of the b<K' cellar must be mvir 45 to 50'^ F. to give the 
iH'st results. much ventilation in tlic cellar may cause serious losses 

among the bees in winter, and it is important that bees sbonld be w(dl pro- 
tected and sheltered against prevailing winds in spring. The bec.s should he 
removed early, but givcm protection dnrbig April and ]May and given large 
amounts of stores aiid not less tluui tuo hi\(’ bodies for the spring hrf>nd 
rearing. FacU colony should be ]>rovided with more stores than it is thought 
can ho used during April and May, or from 75 to 100 lbs. of st(«r(\s to ijuild 
up on during the siadng. 

Beekeeping in tlio clover region, K F. Piultucs and (4 S. !>LMi:Tn (( . S 
])ep1. Agr., Fanners'' Hnl 1215 {1022), pg 27, figs. 7). — This consists of a 
description of the practices that Imve provcnl most eflectiv'e for beekeepers 
in tJie clover region. 

Beekeeping in the buckwheat region, K F. Piih.liPvS and CJ. S. Oemtitii 
{U. (S'. Dept Agr., Fartiirrs' BuL 12 Id {1022), pp. 2d, figs. 71 — This publicatit)U 
nnd(Ttakcs to outline the nadhods which will enalvlc the heekeepers of the 
huckwJicat iv^gion to utilize fully this important source of honey. 

Beekeeping in the tulip*-tree region, F. F. PiiuiTcs and O. S. 

{}!. Dept. Agr„ Farmers' Bui. 1222 {1022), pp. 25, figs d ). — The authors 
describe a system which has been used with success by la^ekeepers in the 
tulip'tree region. They outline praetices wliicl) will enable the beekeepers of 
the region to take full advantage of the tulip-tree sourc(\ wliich is one of 
the most dependable early soxirces of nectar throughout a wide region 

Apanteles melanoscelus, an imported parasite of I he gipsy moth, S. S. 
Crossman {V. S. Dept. Agr. Bttl J02S {1022), pp. 25. pis. 5, fig. 1).- -This is a 
report of studie.s of one of (he parasites imported from abroad during tlie 
course of work against the gipsy and browui-tail moths. The first part (pp. 
2-14) contains a description of the syiecies and an account of its life history 
and habits. A, melanoscelus Ratz. is close to 4. soJiiarius Ratz.. hut the differ- 
tmees are thought to he sufBciently w’ell marked and sufficiently constant to 
justify bolding the two forms distinct. The methods used in the biological 
work are briefly described. 

It hibernates as a third-stage maggot within its tough sulphur-yellow cocoon, 
and, under field conditions, the adults emerge over a period of about three 
weeks. Kmergence is at its height when the gipsy moth egg hateliing is at its 
maximum, usually during the second week in May. As in the case of many 
parasitic Plymenoptern, they often reproduce partijenogenetically. Tlie greah' 't 
number of eggs secured from a single female w^as 535, and a dissection of this 
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individual showed that her ovaries still contained about 1*^0 mature ej^gs and 
about 200 eggs in different stages of development, indicating that under natural 
conditions a female is capable of oviiM>aiting in the vicinity of 1,<X)0 eggs. 
From 48 to 72 hours are required for the incubation of the egg. There are 
three larval stages, which, depending upon the temperature, vary for the first 
stage from 2 to 3 days in the spring generation and from 6 to 8 days in the 
summer generation, for the second stage from 2 to 3 days by the first-genera- 
tion larva and from 5 to 7 days by the second generation, and the period spent 
by the third-stage maggot within its host varies from a few hours to 2 days 
with the spring generation ,nnd as long as 3 days with the summer generation. 
The pupal stage lasts from H to 9 days. 

The seasonal history varies considerably with tlie season and the issuance of 
adults of A. mclarioseeivs from their Iiibeiaiating cocoons, commencing about 
the time of maximum hatch of the gipsy-mr)th egg, usually near the middle of 
the second week in May. Under field conditions, females of A, melanoscelus 
do not begiji to oviposit immediately, for tlie hulk of issuance of the spring 
generation parasite maggots is around June 12. The adults which develop 
from these maggots are found issuing from 7 to 11 days later. Cocoons of 
the second generation, or those in which the parasite is to pass tlie winter, 
begin to appear about July 4, but usually not in abundance until the second 
week in July. 

Tlie records show that healthy gipsy-moth larvae eat from tvv^o to three limes 
as much as those which (‘oiitain parasite larvae. The gii>sy-moth larva from 
which a parasite larva has issued eats no more, although it may live a few 
hours or as long as 2 weeks, the average being 7 days. \A'hile in field-colh'H'ted 
material in this country it has only been rcarcMl from the gipsy moth, it is 
recorded as a parasite of tlie satin moth (^tilpnotia salictfi 1j.) in Europe. 
It is thought to have been responsible for the death of many tussock-inotli larvae 
during an outbreak of this pest at Somerville, Mass., in August, 1920. In 
experimental work it was reared from scworal larvae, including the tent 
caterpillar, the forest tent-caterpillar, the white-marked tussock moth, the 
brown-tail moth, and OIcnc hasiflara Pack. 

The second part of the report (pp. 14“2r>> deals witli the introduction and 
establishment of this parasite in the United States, and a map is attacheii which 
shows the dispersions of the gipsy nmth and A. jnelnvoscrhis in New England in 
1920. It is now firmly established and is spreading rapidly front tin* colonies 
which have been liberated, and is im.Teasing in spite of Its being heavily 
parasitized by secondaries. The fact that it is able to complete Its life cycle 
on several native insects adds considerably to its value as a permanent parasite, 
and makes its permanent establishment more certain than if the gipsy modi 
were its only host. 

I^anjgstroth on the hive and honey bee, rev. by O. P. Dadant {Hamilton 
III.: Amer. Bee Jour., 1V22, 21. ed., rev. and reioritten. pp. lXA--kS8. pi. 7, figs. 
228). — This edition of the work previously noted (R. 8. K., 41, p. 403) has been 
revised and rewritten by C. P. Dadant. 

The effect of time of sowing upon the control of the wheat sheath worm 
(Harniolita vaginicolum Doa.), T. II. Parks {Jour. Eeon. Ent., Iff {1921), 
No. 6, pp. ff90‘-lf92). — Observations from 1918 to 1921, here reported in detail in 
tabular form, show that a very good control Is secure<l in northeastern Ohio 
by sowing the wheat before October 1. Late sowed wheat and spring wheat 
suffer the most, the latter being very severely damaged, although this dam- 
age did not show up until after the winter wheat was harvested. 

Sawffies injurious to rose foliage, W, Middleton (17. S. Dept. Agr., Farmr 
ers^ Bui. 1252 (1922), pp. U, flgs. 7). — Thi.s Is a popular account of three species 
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of rose slugs that are well distributed and quite injurious over the United 
States east of the Rocky Mountains. The species considered are (1) the bristly 
rose slug {Claditts ison}erv.*i Nor.)» a native form closely resembling a European 
species with which it has long been confused; (2) the European rose slug 
(Caliroa aethiops Fab), which occurs in both Europe atid North America; 
and (3) the coiknl roseworm {Emphytus {‘inrtipvfi Nor), which is chiefly 
remarkable for its habit of boring into the ends of i)runed shoots to puss its 
resting stage and which i>s named for the curled or coiled position it assumes 
when flooding ui>on the leaves. 

C. iftomerufi is by far the m<jst frequently encountered rose defoliator, and 
a rose hush is seldom seen which does not show some traces of its work. 

It occurs east of the Mississipj)! River and north of a line drawn from 

St. Eouis, IMo., to Richmond, Va. The entire life cycle from egg to adult 

occupies about 30 days, and in tb(‘ vicinity of Washington, 1). C., there are 

six of these 30-<lny lib' cycles each year. 

0. (leihiojiH, prol>ably the rn'xt most common rose sawfly, is reported as 
injurious In States as far west as the Rocky Mountains. It feeds ui>on the 
upj)or surface' of tlie l<*iif by a cbaractt'ristic chafing method, eating only the 
soft tissues and h'a\ing Ihe veins and nmh'r tissues showing yellowish on the 
green leaflet. When fnl) grown the larva ente'rs the ground, where it eon- 
sfniets a cell, within which ('jtvity tlie quiescent pc'riod is spent. This stage 
oeeu])ies most (jf tin' year, or through the summer, fall, and winter until the 
foUow'ing .s])ring. Its life eyc'le is approximately a year in length, and the 
species has only one gern'ration annually. 

E. c}n('{ipe>i is not osp('einlly jibundant in any se(ti<ui of the country, but 
It oecasi(aially oeeinv in sutfa'icnt numbers to attract attention, either be- 
cause it bor<‘s into tlu' ))rune<l ends of shoots or because it fmls upon the 
loaves. It occurs from Minnesota to Maine and as far south as northern 
Virginia. The larva<', wiiicb hnt<di from eggs laid in tlie upper surface of 
tlu* leatb't, first skeletonize patches from tlie uiulf'rside of the leaflet but 
soon begin (hwonring all of the leaf tissue, first eating holes through and 
flK'ii feeding on tin* ('utire leaibq exclusive of the liirg<*st veins. When full 
grown this larva searclu's for a pieiv of solt wood or similar rnateri.al, and 
when pruned ends of rose shoots are available it will bore into tlu* pith of 
these and construct a gallei'y and cell for its resting stage. In the southern 
range of the s]U‘cies there are two generations, one having a short life cycle 
of several days more than a month and the other oecujvying the remainder 
of the year. 

Diagrams are given which slum' the life and seasonal Idstories of tlie thrixr 
rose sawflies. It is pointed out that their control is easv through the use 
of arsenate of lead apjdied at the rate of 1 Ih. of the ])owder to 5(1 gal. of 
water, and dO p(‘r cent nicotin sulphate used at the rate of 1 part to 8(K) parts 
of water iu which some fish oil has been dissolved is also effective. 

FOODS— HUMAN NUTRITION. 

The diet in tlit? different grades of society in Oeiiuiark, P. llh^iuKKO {Jour. 
Hyg. [London], 20 {1021), No. Jf, pp. 306-S70). — A brief survi'y is reported of 
the diet in different levels of society in r>enmark as indicated by 1,000 house- 
liold accounts published by the State statistical department in 1897, 1909. and 
1916. The data are presented in tables showing (1 ) the cimteiit i)er man value 
(American standards) per day of ijrotein, fat, and curbohydralc, and the cal- 
('iilated energy value; (2) the percentage of calories in tlu^si* diets contributed 
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by protein, fat, and carbohydrate; and (3) a general survey of the families 
investigated willi reference particularly to the expenditure for food expressed 
as peiC(aitage of the total expenditure. The mat(‘rlal dealt with included data 
obtained from laboring classes and ‘‘citizen” families in Copenhagen, in pro- 
vincial towns, and in country districts, in all IT classes being represented in 
the comparison. 

Tbe amount of protein iH*r man per day varied from 84 to 118 gm., the fat 
from 75 to 121, and the carbohydrate from 3G4 to 522 gm. The percentage of 
calories contributed by proteins rangod fi‘om 11 to 14 per cent, fat from 26 to 
35, and carbohydrates from 54 to 66 per cent. 'The highest proportion of pro- 
tein was in the Copenhagen diets. The amount expended for food ranged from 
25 to 64 per cent of the total expense, varying hnersely with the income of the 
family. 

iloferenoes to Danish and German literature in which are given the detailed 
I^liysiolocieal reports of the diet of ihe various classes of families are appended. 

The country hotel dining room, D. A. Boss {11 old Mo., SO (1t)'22), No. 340, 
pp, — Overhead charges and distribution of exi)onses are discussed in 

detail with reference to tbe oireration of a small liotel dining room on tbe 
European plan. 

The business of wholesale housekeeping {Ilotvl Mo., SO t/.922), No. 3jfl\ 
pp. 37, ftps. S). — Tbe subject is discussed on th(» basis of hoiiu* economics work 
at Iowa State Agricultural Collog<‘. 

An improved method of caging and feeding mice, H. S. Mitcuiell {Jour, 
hah. and ('liu. Med, 7 {IMD, No. 5, pp. 299, 300, fujs. 2).~-A comeiiieiit form 
of iiidividiuil mouse cage, which is said to facilitate liandllug and to make 
l)ossible an accurate determination of food intake, is described and illustrated. 

Some nutritive proportie.s of uiits.-- II, The pecan nut tis a source of 
adequati^ inroteiii, F. A. CU.ioui {Jour. Itiol. Chem., 40 {1021), No 2, pp. 389- 
397, figs. 2). — In an attempt to explain tbe failure of rats to grow at a normal 
rate on diets in which the pe('an nut served as the sole sotirce of protein, as 
noted ill tbe tirst paixa* of tbe series (K. S. K., 44, p. 461), tla^ proteins of the 
pecan nut wer«^ studied by methods ikw eloped by Johns and bis covvorkers 
(E. S, B., 45, p. {)). 

Tbe iirinciiial protein of tli(‘ p<M‘au meat piov(‘d to b(‘ a globulin containing 
15 76 per cent of nitrogen and 0.83 jier cent of sulphur caliailated on a mois- 
ture- and ash-free basis The ilistribution of tbe nitrogen in this globulin, as 
determined by tbe Van Sl.\ke metlmd, was as follows: Amid N b.S jier cent, 
buuiin N 3.6, arginin N 22.0, histiilin N’ 3 7, eystin N 0.8, lysiu N (>.2, monamino 
N 51.7, and nonamino N t).8 per cent. 

O'bese bgures would indicate tliat tbe protein of tbe pecan is of Idgh biologi- 
cal value, and tliat tlu* failure of ruts to grow when the jiecan nut furnishes 
tlie ]»rotein of their ration can not he due to an ammo acid deficiency in tli(‘ diet. 
tV<»rking on tbe bypollu'sis that tbe tannin present in the outer skin of the nut 
may render the nuts unsuitaiile for rats, nuts from which tlie outside skin 
was removiMl as much as possible were used in place of the wdiole nuts. Ani- 
mals on tills di(d grew at a normal rate, thus sliowlng that tbe presence of 
tannins is tbe limiting factor for tlie growth of rats. 

Report of the committee on nutritional problems (dried milks), H. (1 
Shpirman et al. {Jmer. Jour. Pub. Health, 12 {1922), No. 2, pp. 113-110 ). — This 
annual report of tbe coinmitte<‘ on iintritional problems of the American Pub- 
lic Health Association deals exclusively with dried milk with spivlal reference 
to the possible development of the dry milk industry as a means of increasing, 
(‘ouserving, and marketing the milk supply. The report discusses in turn the 
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sanitary aspects of the milk dryinj; industry, the nutritive value of dried milk 
and its products, and the possi))le eftects of a dry milk indiisti*y upon the dairy 
Industry and milk supply as a whole. It is shown that ordinary processes of 
coimuercial drying are more efficient than pasteurization in destroying the 
bacteria originally present in the milk, and that the dried product is no more 
subject to secondary contamination than any other dried food. In regard to 
Its nutritive value, dried milk is considered to be ecjual in value to pasteurized 
milk, the only slgnillcant change occurring in either manipulation, if jiroperly 
conducted, being in the loss of the antisccirhutic vitamin. 

In regard to the effects of the dry milk industry upon the dairy industry, 
it is stated that “the opinion is widely held, and in our judgment well founded, 
that the dry milk industry will not seriously compete with or in any way 
Injure the fluid milk industry as it now exists, hut rather, will supplement it 
and make fiossihle the good use of its seasonal surplus; that with increasing 
recognition by consumers of the great importance .of milk as food for adults 
as well as for children, dried milk will come to be largely used in c{>okery 
without diminishing the consumi>tioii of milk in tluid form; that the drying 
of milk both a.s a means of pri^ervaticm and of greatly reducing transiu>rlution 
costs will ixu'init the extension of the milk industry into regions too distant 
from large markets to shii> milk in fluid form; that because of this extension 
of the source of sutiply. the greater eoiisumplion of milk in its different forms 
should not necessanl.N result in higher prices; that the drying of milk will 
greatly facilitate tbe production and handling of milk in the South, where 
lac'k of natural ice so greatly hampers the fluid milk industry and where an 
increased use of milk in tlu' diet is so urgently needed, and will doubtless do 
more limn anything else towjird the lowering of the infant death rate and the 
supiiression of iieliagra among adults “ 

A study of the combined action of raw cow’s milk and orange Juice as 
antiscorbutic substances, S WanaiT {lUochvm. Jour., Jo {V.hil), \<j 6, pp. 

fujH. 2), — To determine whether orange juice and nnv milk are capable 
of replacing eat‘h other in (iirect proportion to their reslHH'ti^e antis(*(»rl)Utic 
valu(‘S, a s(‘ries of experiments witli guinea jiigs was conducted in winch, alter 
a standardization of the antiscorbutic value ol the orange Juice used in the 
experiments, varying combinations of milk and orange juice w’ere fed as the 
sole soiin'e of vitamin with a basal ration of oats and bran, one animal 
being used for eac'h combination. 

Of the animals fed the basal diet plus oo cc. of autoclaved milk i>1uh orange 
juice, only those iweiving O.b and 3 cc. of orange Juice daily devidoped scurvy, 
thus establisliing 3.5 cc. of orange Juice as a minimum i)rote(‘ti\e dose, a result 
in agreement with those of Davey (E. S. K., 45. p. 8119). 'fhe addition of 
,'15 cc. of raw milk and 0.5 cc. of orange juice tu the basal ratiiui prov<*<l 
sutUcient to prevent the onset of scurvy. A furtlier seri(‘s of studies is r<*i>orted 
in which varying amounts of raw milk were given in addition to the basal 
diet plus 0.5 cc. of orange juiiv. When less than 40 cc. of milk wuh usetl 
suflicient autoclaved milk wms added to bring the total ui> to that atm)unt. Of 
Uvo animals receiving 15 cc. of raw milk and two re(‘ei\ing 25 (‘c.. one from 
each set developed scurvy and one did not. One animal rt^ctuving o5 cc. of 
fresh milk showed doubtful signs of scurvy, wddle one on this amount and 
one on 40 cc. did not develop scurvy. 

In interjireting these results, the author is iuelined to the opini<»n that 
a combination of the two antiscorbutics may he somewhat more potent than 
proportional amounts administort*d separately, but that, couHiderlng the ]h>S“ 
sible variation in the antiscorbutic value of ditTerent samifles of cowl’s milk, 
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(he (lifferonce between the combined and separate actions of milk and orange 
juice is not marked. 

The Jjmphoid tissues of t)io scorbutic guinea pigs showed no changes analo- 
gous to those rei>orted by Cramer ct al. to occur wlien vitamin B is withheld 
from the diet (E. S. K., 46, p. 867). 

The antiscorbutic value of dehydrated fruits, P. E. Eckman {Jour. Anier, 
Med. Assoc., 78 {1922), No. 9, pp. 635, 6S6, figs. 2).— A l)rief report is given of a 
study of the antiscorbutic value of dehydrated peaches, apricots, aprdes, pears, 
l)rnnes, ebonies, and loganlxuTiea as deterndned by feeding exi)oriments with 
guinea pigs on a basal ration of alfalfa meal and white flour in (‘(pial propor- 
tions, witli 1 per cent of sodium chlorid. All the animals receiving from 0.5 to 
2 gm. daily of the drii^d fruit died of scurvy within from 2 to 4 wtsiks. On 
increas.ng tlie amoimt of tJio fruit, peaches alone showed some value as an anti- 
Hcorhutic. A daily ration of 4 gm., although insufludent to i)r(‘vent scurvy, de- 
layed its onset for 2 or 4 months. 

The vitaniliis, C. Funk, trans. by 11. E. DuniN {lialfimorc: M'iUiarns d 
(Jo., 1922, pp. 502, figs. 73). — This is an English translation of the stvond 
German ('dition of tliis volume (E. S. 11., 32, j). 578), wlilch has been almost 
entirely n writteu. The subject matter i.s treated under the headings of the 
^itnnun rcquin'iiients rif plants and animals; chemistry, physiology, and phar- 
macology of th(‘ vitamins; and the human a^itaminosos — c‘ouditi(ms in which 
the vitamins play a rr»h‘. A list of 1,505 literature ref(Tcnces is appended. 

Vitamin content of rice by the yeast method. — Organic nitrogen as a 
j>ossible factor in stimulation of yeast, W. ]>, Fleming {Jour. Biol. Chem., 
Ifd {1921), No. 1, pp. 119-122). — In tlie course of unsuccessful attempts at the 
quant itath e estjmation of vitam n B content of rice l)y the yeast method. It 
occurred to the author that the additiem of nitrogen in organic fi>riM to the in- 
organic nitrogen of tlie culture nu'dinm is one factor in tlie stimulation of yeast 
growth. In In vcsrigal ing this ]k> nt the total iiitrogdi of several of the rice ex- 
tracts used in the vitamin studies which had given nusatisfactory results was 
determined, and the ratio of organic nitrogen to inorganic nitrogen in the culture 
flask calculat('d. Tlie data obtained are tiiought to (*onfirm the suggestion that 
the .\ea.st growtli was stimulated by the varying amounts of organic nitrogen 
in tlie rice ca tracts. 

Some oxidation mechanisms of the cell; the chemical dynamics of 
muscle, F. G. Hopkins {Bui. Johns Hopkins Hosp., 82 {1921), Nos. 368, pp. 
321-328; 369, pp. 35P-567).-“'Tlu‘se lectures, delivered at the Johns Hopkins 
University on April 12 and 13, lb21, deal ]>rincip}illy with subject matter whicli 
1ms been pr<ni<*usly noted from aiiotber source (E. 8. K., 46, p. 110). 

Excess protein and mammary secretion, (J. A. Hautwell {Biocheni. Jour., 
15 {1921), No. 5. pp. 56S~571f, figs. If). — Idiis is tbe detailed reimrt, with e.vporl- 
inental data, of an investigation whicli has been previously noted from a pre- 
liminary report {K. S. It., 46, p. 65). 

The nietaholisni of carbohydrates. — II, On the possible occurrence of 
stereochemical changes in equilibrated solutions of reducing sugars intro- 
duced into the circulation, J. A. Hewitt and I>. IT. He Souza {Biochem. 
Jour., 15 {1921), No. 6, pp. 667-671). — Tfio investigation i)reviously noted (E. S. 
II., 44, p. 259) has been (‘xtended to olisorvalions on the stereochemical condi- 
tion of (/-glucose, (/-fruHose, and (/-galactose as soon as ])ossible after removal 
from the circulating blood of anesthetized hut otherwise normal animals. The 
general technique consisted in the intravenous injection into rabbits or dogs of 
the carbohydrate in question, the collection of the urine secreted in the follow- 
ing 5 minutes, and its examination for optical behavior, etc. Diuresis was first 
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induced by the injection of urea, Bodhim clilorid, or wodiiim and a con- 

trol siinij)le of urine obtained, following whicli a 10 p(‘r cent solution of the 
suf<ar to be tested was injected, and a second sainide of the urine collected 
within 5 minutes. 

A coinparisi>n of tht‘ two samides of urine showed that these carbohydrates 
on intravojious iuje<'tion undergo no stereochemical changes and that the 
equilibrium is unaltered in tiie urine excreted. 

The basal metabolism of underAveig;lit children, K. Blunt, A. Nki-son, and 
H. O. Olkson (Jour. JiioJ. (Jhent., (1921)^ No. i, pp. 2Jf7~2G2 ). — This i>aper 
reports the results of basal inetabolisin determinations made on two groups 
of children, most of whom w’ere underweight. The lirst gr<nip consisted of 
14 childreu attending a healtii school for underweight clilldren held dining 
the sumnH'r of 192D in tlie home economics department of the TTiiversity of 
(Tiicago, and the .second group of 14 vs’as Irom the university elementary school. 
Of the first group 13 of tin* childreu were from 10 to 20 per cent underweight, 
according to the standard usi'd, and one, couiiKmI as normal, was 4 per cent 
underweight, ^I'lie second gioup was composed of 10 underweight. 2 overvvelglit, 
and 2 approximattdy normal-weight children. The ages of the children ranged 
from 0 to 12 y(^ars. The d<Teriniriations W’erc made wdtli the Benedict i»urta]>le 
respiration ajvparatus, using tiie general procedure described by Blunt and 
l>ye (K. S. U., 40, xl 100). Tl»e observations of oxygen consumption were 
made usually for at lea^t two JO-iuinute peruKls with a A'W" iniiiutes of rest 
betw^eon. The results were calculated in the usual way as total <*alori(‘s per 
2-i hours, calories pen* kilogram of body w'eigid, and calories per sipiare meter 
of body surface. 

The data obtained showed that tlie basal in(4al>oli.sjn of undtnwveight children 
tends lo be liiglier than that of noniinl elaldren. Tlie a\(*ragi* iHH’ceulage 
cxcessi‘s for the underweight cluldren in the health school (omparc'd with the 
figures of Benedict and d'aibot for cluldnui of the same weight w'ere 22 lor the 
total calories, 25 for the calories iier kilogram, and 2-1 for the (‘aloiie.s per 
square meter. In the elementary school the corresi»ouding excessics were 14, 
Id, and IS per cent. N(» close relation was oh.scined hdw’een the iicrcentage 
umiervveight and the exc<‘ss incdaholism. 

Aninuil calorimetry, XVIll—XA (./oar. UioJ. Vhvni., 49 {11^21), No. 2, pp 
453-486, /ips. 2 ). — In eontimiation of the studies on animal <*alorinictiw , some oC 
wdiich iiave been i>n'vionsly noted (E. S. K., 42, p. 259), three [lapers are 
presented. 

XVHI. The behavior of vanotis inienn'ctharp lavtahoJitva npon the heat pro- 
duction, (S. Lu.sk (i>i). 453-478).-“ Ill this x>api'r Iht^ question as to wla iher ;n i<i 
radicles are the cause of the so-called specific dynamic action of foodstuffs w^as 
investigated b.> determining the effect 011 nietalKilism of the ingest lou of a(‘etic, 
glycollic, lactic, and hydrochloric acids, and of some of these .substances in the 
form of their sodium salts. The materials were administered in a brotli con- 
taining 2.5 gm. of Liel)ig’s meat extract in 390 or 400 cc, of waiter. Tlie 
materials use<l and the increase in inetaholism iier hour ab(>\e the basal were as 
follows: Liebig’s extract alone or with 8 gni. of NalKJtb 0 5 c£iioi*h\'i iier hour, 
3 gm. acetic acid 3.1, 4.8 gni. lactic acid 2,7, the same amount of lactic acid 
in the form of its sodium salt 1.4, 7.G gm, glycollic acid 1.5, a corresponding 
amount of sodium glycollate 0.88, 1.8 gm. hydrochloric acid 1.0, 9.55 gm. of 
glycin neutralizoil with sodium bicai'boiiate 5.3, 58 gm. of glucose 4.7, 50 gm. 
of glucose plus 8 gm. of lactic acid 4.0, and 50 gm. of glu<*oso plus 3 gm. of 
acetic acid 7.23 calories jier hour. It is pointed out that these rt‘suUs sliow 
that there is no relation betw^een the number of potential hydrogen ions 
administered and the height of the metabolism. 
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The fi^^urew obtained with ghicose alone and in combination are considered of 
Rij^nificance. The practically identical increases over the basal metabolism 
caused by glucose alone and by glucose with lactic acid are thought to indicate 
that lactic acid behaves as an intermediary metal)ulism product of glucose. 
The figures for glucose and acetic acid, on the other han<l, show a summation 
of the influence of the two factors involved idcuitical with those obtained for 
t*arbohydrate and fat, and indicate that acetic acid beliaves as an intermediary 
metabolism product of fats. 

XIX. The influence of aruls upon the earhon dioxUJ-isjmhininfj power of the 
hlood plasma, S. A. Taistra (pp. 479-483). — This paper deals with tiie reduction 
In the quantity of NallCOa in the blood of a dog after the administration nf 
acid sul)sfances in amounts which are (‘oniparable with tlie ninoiiiits given to 
the same animal in the experiments described in the above jvaiKU*. The clumge 
in the OOi-cornbining power of the blood was determined \vith the Van Slyhe 
apparatus (PI. S. K., 37, p. 804). 

Tiie materials which caused the greatest increase in nudaladisin, glucose 50 
gm. and acetic acid 3 gm., had no elTcct whatever on the (XVcoinhinlng power 
of the idood, while glycollic, lactic, and hydrochloric acids, which had com- 
pjirativoly little etfect upon the heat production, caused a marked lowering of 
the COrCombining power. The author concludes tluit “the si)ecil!C dynamic 
ac'tion of the foodstuffs is not dependent upon the level of the alkaline reserve 
of the l)loo(l plasma as measured by its OOj-cnmbinlng power.” 

XX. The influence of the inpestion of meat and of (lUfchi and alanin upon 
the carbon dioxkUcomhining poncr of blood plasma, A. t3ianutin (pp. 485, 
480). — The ingestion of meat, <»f glycin, or of alanin resulted in all oases in 
ail increase in the C(Vcombining power of the blood idasma. “ Since the ad- 
ministration of bicarbonate of sodium has no influence upon the beat produc- 
tion of a dog, it is evident that the great increase in the heat prodn<*ti(>n which 
takes place during the hours irmiK'diately after the ingestion of meat is not 
determined by any clumge in the alkaline reserve of the iilood, nor can such 
change he intiuTweted hs being even a participating element in the causation 
of the phenomenon.” 

Day and niglit urine during complete rest, laboratory routine, light 
nouscular work, and oxygen administration, .1. A. (h\Mpnicij, and 3'. A. Wna- 
STEB {Bioehc'm. Jour., 15 {1921), No 5, pp. GOO-ftdJf) .—The results are reported 
of the analysis of night and day urines of a single subject during three 5-day 
jK^riods, (1) conqilete rest in bed, (2) (U hours ordinary laboratory routine, 
and (3) hours ordinary laboratory routine plus 5 hours' \\(»rk (i.3.5(K) kg. 
per hour) on a bicycle m'goineter. 

Total nitrogen, creatinin, urea, uric acid, amino acids, water, and (dilorids 
were excreted in gn‘ater amounts during the day, and ammonia, both in total 
and relative amounts, during the night. Sulphur in all forms was evenly dis- 
tributed between day and night, thus showing a larger amount jier liour per 
gram of nitrogen at night tban during the day. 

The acidity of the urine was distinctly higher at night than during the day. 
This is tliought to be due to delayed excretion of certain fixed acids formed in 
the cells during the day. lMios])hates were excreted under all routines in 
greater quantity during the night. This did not ai)pear, however, to be con- 
nected with muscle or nerve metabolism, hut rather with the Increased acidity 
of the urine. 

Calcium was excreted in greater amounts during the day than the night, 
while magnesium was evenly distributed. 

tlrochrome as a dt^rivative of chlorophyll, TI. K. Uoaf {Biochem. Jour., 15 
{1921), No. 6, pp. 687, 6SS ). — To determine whether uroehrome is derived from 
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plant pigments, preliminary exijerlinents were conducted on human subjects 
by testing the urine for urochroiue after diets containing varying amounts of 
plant pigments. Dy restricting the amount of plant pigments, it was found 
possible to reduce the urochrome content of the urine by about ono-fifth. Fur- 
ther experiments were carried on witli guinea pigs witli similar results. It was 
found that a diet delicient in plant i)igmonts was associated with a urine de- 
ii(;ient in uroehrome, and that the green parts of plants (carrot toj^s) caused a 
marked Increase in the color of the urine, while yellow jdgments (carrots) 
caused no appreciable elYect. 

The author Is of the ot>liilou that uroclironie i.s a derivative of ciilorophyll, 
and in tiiis connection suggests that the results obtained by Pelkan (E. S. R., 
44, ]). 1(>0), w'h<) concluded that iirochnune is related to tlie protein of the diet, 
may he due to plant derivatives associated with the proteins use<l. 

Amino acid deficiency probably the primary etiological factor in pel- 
lagra, J. Goloberger and W. P. Tanner {Puh, IleaUh Rpis, [U. S.], 37 (1932), 
No. 0, pp. 462-4^0 ). — This ])aper gives a brief review of evidence in supiK)rt of 
the theory that diet is the controlling factor in the prevention and causation 
of pellagra and the details of ohs(u*vations made during the course of studies 
at the Georgia Slate Sunil an um of i)reventive dietary measures. 

The institutitm diet consisted chiefly of the cereals maize, wheat, and 
rice, some dried legumes, and beef. This was suiiplemenled in tlie case of a 
group of colored and one of while iintients with inorganic salt mixtures, each 
daily dose of which (‘ontalned the equivalent inorgani(‘ elements of a liter of 
whole milk. In addition, two drops daily of sirup of iron iodid w'er<‘ given 
to make sure of a liberal siij>ply of iiMlin ami to increase soint‘W’liai the low 
conti'iit of iron in tlie salts. In spite of tlie improvement in the diet thus 
lirought about, a nuinher of eases of pellagra occurrei], ti\(‘ of which aie de« 
scribed. 

Further to imi)rov(‘ the diet, a daily siqiply of 3 oz. of fresh tomato juice 
and i oz. of cod liver oil wuis added to the pre\ious diet, and a regular ration 
of at least oz, of cowpeas was suhstltutcHl for the variahU* and irregular 
supply of legumes, these changes being iinnle to turnish a mort; abundant 
vitamin supply. Thret‘ cases of pellagra developed among the individuals known 
to have taken the full ration. 

In discussing tliese observations, the authors conelude by a process of 
elimination that tlie protein factor ahme wais cojicerncil in the development 
of pellagra in the cases ciled. They further state that while tlns'r conclusions 
are In suhstuntiul agreement with those of Wilson (E. S R, 4i), ]>. they 

are of the oidnion that a low biological protein value in the sen^e used by 
AVilson is not necessarily indicative of a tiellagra-prodiicing di(*t, but that (he 
deficiency is pnvbahly some sia'cial combination or, wdthin narrow limits, spet'ial 
combinations of amino acids. In this connection it should he pointed out 
that the possibility that some as yet unknown dietary essential, either alone or 
ill combination with the protein factor, idays the dominating role in this disease, 
while perhaps very remote, is not excluded and should, therefore, not ho wholly 
disregarded.” 

To test this theory still further, a therapinitic exiierinients with certain 
amino acids have been made from which as yet no definite conclusions cau be 
drawn. It Is noted, howawer, that in two cases the skin le.>loiis showed a mark- 
edly favorable respemse to cy«tin, and in a third slight iinjirovement occurred 
following tlie aduiinistration of a dally dose of 1 gm. of cystin and 2 gm. of 
tryptoiihan during a period of 31 da.\s in which the diet remaim'd unaltered. 

Btuclles on experimental rickets. — IX, IjOsIous in the bones of rats 
suHering from uncomplicated beriberi, P. G. Shipeey, E. V. McCommAi, ami 
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N. SiMMONBs (Jour, Biol. Chem., 4^ {1921), No. 2, -pp. S99-4J-0, pls- 4i 4)* — 
Tile luitliors report in this continnation of tlie studies on experimental rickets 
(K, S. II., 4(J, p. 473) that the iiones of rats on diets dotldent only in vitamin 
B resemble in practically all histological details the bones of guinea pigs suf- 
fering from iincomplicnted scurvy. It is suggested that the condition of the 
bone marrow may be analogous to the condition of the intestine, as described 
by McCarrison (K. S. R., 42, p. 403). 

The cure of infantile rickets by sunlight a.s demonstrated by a chemical 
alteration of the blood, A. I\ Hess and P. Gutman (jS'oc. N,vpt. Biol, and Med. 
Proa., 19 {1921), No. 1, pp. H1-~S4)> — This report prt^sents chemical data which 
substantiate the clinical ami anatomical evidence previously reported (E. S. 
R., 40, p. 105) of the curative action of sunlight on rickets. Following the 
statement of Ihmland and Kramer (R. S. R., 40, p. 105) that tlie inorganic 
phosphorus of the hlood serum of infants is low in active rickets and tends 
to increase during the process of healing, idiosphorus determinations by the 
colorimetric method of Bell and Dolsy (K. S. R., 44, j). 013) were made of 
the blood serum of 9 infants during the course of sun treatment for rickets. 

The values obtained for inorganic phosidionis conlirrn the conclusions of 
Howland and Kramer, rising gradually from the low level of less than 3 mg. 
per 100 cc. to the noianal of about 4 }ng. 

“ It is iwident tliat sunliglit not only brings alxmt a cure of the rachitic 
lesions, i)Ut in so doing occasions chemical changes in the Idood similar 
to those noted when the cure is effected by cod liver oil. This is of interest 
as affording testimony that the curative process occasioned by tho.se divergent 
therapeutic agents is fundamentally the same. These observations establish 
a chemical basis for heliotherapy in rickets. They furnish also, as far as 
we know, the lirst definite evidence of nietaholk* change in tlie animal l)ody 
brought about by the solar rays.^’ 

The cure of infantile rickets by sunlight, accompanied by an ilicrease in 
the inorganic phosphate of the blood, A. F. Hkss and M. G. Gutmvn {dour. 
A7ner. Med. Assoc.. ?cS ( 1922), No. 1, pp. 2.9-31).— -Ksseiitially noted above, 

The prevention and cure of rickets by sunlight, A. h\ Hlss {A}iia\ dour. 
Pul). licqdth, 12 {1922). No. 2, pp. 104-107} — A general descrij)! ion of investiga- 
tions which have bi’eii noted in detail from other sources. 

Experimental rickets.- Til, The prevention of rickets in rats by exposure 
to sunlight, A. F. Hess, I, J. Unger, and A. W. Pai'Cenheimer {Soc. llrpt. 
Biol, and Med. Proc., 19 {1921), No. 1, pp. 3-42; also in dour. Biol. (Jlicm., 50 
{1922), No. 1, pp. 17~H2, pis. 2).-~In continnat»on of the stndiivs previously noted 
(E. S. K., 4C, p. 105). a brief re]»ort is given of an investigation of the value 
of sunlight in llic prevention of rickets in rats. Rats on the experimental diet 
No. 84, found by Sherman and Pappenhoimer invariably to produce rickets 
(E. S. R., 45, p. 707), were kept In absolute darkness, one series being taken 
out of the room and exposed to diiwt sunlight for a i»eriod of 15 to 30 min- 
utes four or live times u week, and the remaining animals kept entirely in the 
dark. After three weeks the animals wer<‘ X-rayed and after from 30 to 40 
days were killed and autoi)sied. 

The finimals which were expo.sed to sunlight showed no signs of rickets, 
while all of those Iv^'pt in the dark developed rickets. 

To test the counterlvalanclng effect of phosphate and darkness, a series (»f 
tests was carried out with additions of small and increasing amounts of 
potassium phosphate to the standard dietary. Half of these rats were ex- 
posed to sunliglit for 30 minutes daily. Of these none develoixjd rachitic 
lesiQiis, while in those which were kept in the dark active rickets developed 
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on the diet containing an addition of 25 mg. of pliospboniR but not on a 
diet containing 75 mg, of phosphorus. This is thought to indicate that if the 
phosphate content of the diet is adequate rats do not develop rickets in spite of 
being kept in the dark, but that a short exposure to sunlight is equivalent to 
almost doubling the xu’otective dose of phosphate. 

The prevention of the development of rickets in rats by sunlight. — 
rXI, Studies on experimental rickets], V. G. Shipley, K. A. Park, G. F. 
Powers, K. V. McCollum, and N. Simmonds (Koc. Expt. Biol, and Med. Proc., 
19 {1921) y 1^0. 1, pp. — Kesnlts similar to those reported above by Hess, 

linger, and Piii)fumboiiner have been obtained with rats on a diet containing 
nearly twice the oi)tinHiin content of calcium ami decidedly below' th(? optimum 
of phosphorus and \ itamin A. The technique diffm-ed from that of the above- 
noted study in that the control animals were kt'pt in glass-screened rooms in- 
stead of dark rooms and tlie others were exposed for longer periods of time to 
tlie action of sunlight, the total period of exposure varying Ix'tw'een 212 and 272 
honi‘s, reiirestmtmg an a\erage daily exposun^ of 4 hours. 

The sunlight, Avidle cornpleb'ly priwentliig rickets, did not entirely compen- 
sate for the deficiency of pliosphorns either as regards gnivvth and d<‘volopmerit 
as a ivhol(‘ or growth of the skeleton. The authors eonelude that “ neither cod- 
Jiver oil nor light meets the defects in the composition of the dh^t directly by 
supplying to the body either calcium or phosphorus, but meets them indirectly 
by so ra’sing the potential of <*e]lular activity as to secure the most etHcient 
utilization possible of those suhstanc('s available in the body which are directly 
or indirectly concerned with ossification and calcification.” 

Botulism from the regulatory viow'point, O. Thom {Amer. Jour. Pub. 
Health, 12 {1922), No. 1, pp. — In this paper, which W’as read at the 

annual meeting of the American Public Health Association in New York City 
Nov(‘mher 17, 1921, the author discussed the precautions that must be taken to 
prevent outbreaks of botulism, and the necessary action by health officials to 
limit tlx' iiumix'r of cases following the first eiidence of an outbreak. The 
mor(‘ significant (‘hnracteristics (d LUivilhts bofuliuuH and its toxin are discussed, 
with s(‘vernl references to the Uteratun^ 

ANIMAL PRODUCTION. 

Genetics and eugenics, W, E CAhTLE {Camhridfic: Harvard Unir. Press; 
London: Humphrey Milford, 1921, 2. ed., rev., pp. pJs, 5 7. fiys 32 ). — 

This is a second and reviseil edition of the book previously roporttHl (E. S. R, 
40, p. 274). Many changes Jiave been made, especially in tb(‘ subjects dealing 
w'ltli the nature of genetic changes, their frequency and location in the germ 
cells, blending inheritance, linkage, inbreeding, and heterosis In the preiious 
w^ork the author has furnished evidence from hooded rats to show' that unit 
characters are quite variable, w'herc^as in the revised book proof is furnished 
by further crosses with liooded rats to indicate that unit clmracters are more 
constant. 

The production of nondisjunction by X-rays, .1. W. Mayor {S^cicncc, n. scr.. 
55 {1922), No. lJf20, pp. 295-297 ). — An experiment in wiiich exceptional sons of 
Drosophila mclanoyaster w’cro produced by X-raying the mothers has been re- 
ported (E. S. R., 40, p. 072). Th<‘ present article is a report of further investi- 
gations at Uu'on College to determine w'betber exceptional daughters w'ere also 
produced as a result of X-rays. For this test 17 white-eyed normal females 
W'ere crossed with eosin-eyed miniature- winged males, and 1,742 eosln-eyed 
normal winged daugliters and 1,726 wffiite-oyed normal winged sons and 1 
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eoHin-oye^l minJntnre wingtHl eon (exception) were produced. Thirteen full sis- 
ters of th(‘ above feiiuiles were X-rayed soon after emerging from the pupa 
cases and were mated with eosin-eycd miniature-winged males, producing 512 
daughters and 407 sons. Two exceptional daughters (white-eyed normal 
wing(‘d) and 12 exceptional sons (eosin-eyed miniature- winged) were produced 
by the only 9 of the 13 X-rayed females that had over 10 offspring each. This 
is shown to be a much larger percentage of exceptional offspring than would 
normally occur by nondisjunction. 

According to Bridge’s work on noridisjunction (E. S. R., 35, p. 272), excep- 
tional males are of the cbromosorne tormula XO, cfuning from eggs which are 
without an X-chroniosome, fertilized by a sperm bearing an X-ebromosome. 
Exceptional feiimles an' of tb(' formula XXY, coming from an egg carrying two 
X-cbroniosomes fertilized by a Y-bearing sperm. Exceptional females crossed 
with males like tboir fathers should produ(‘c further exceptions. 

Further tests on the exceptional individuals produced in this exiawinient 
showc'd tliat all the exceptional males tested wore sterile, whereas one of the 
exceptional Bunnies was fertile and the other wuis sterile. The fertile excep- 
tional female prodmed 5 exeeptional sons and 1 exceptional daughter. This 
daughter in turn ]irodueed 1 exceptional daughter, wlnu-eas 2 of the exceptional 
sons proved sterile. It is the author’s (‘onclusion that X-rays affect the egg 
cells during maturation, and produce a condition which in the first generation 
seems identical with primary nondisjunction. 

Idontical twins in pigc'ons arise from ova of markedly aberrant size, 
O. ItruDLE {^oc, Ed'pt Biol, and Mvd. Proc., 10 {1921), Ao. 7, pp 12-J4)- — f*' 
weighing, incubating, «nnd observing the embryos and yoni\g of from 15,000 
to 20,000 pigeon eggs at (k)ld Spring Harbor, N. Y., seven instanct's of identical 
twdns have been found, two of which were ]U’evioiisly report cxl (E. S. K., 41, 
p. S67). Twin-bearing eggs w^ere mostly the larg(?st eggs laid by the birds 
during the entire year, though there wuwc some exceptions. The three pairs 
of twins of wiiich the sex was determined W’ere all female. A table showing 
the weights of eggs laid previous to the twin eggs and the maximum and 
minimum w’eights of other than twin-bearing eggs is given. 

The cocflicient of corpulence, (1. Scitz {Atudi. IJscoUi Super. Apr. c Med. 
Vet. [NicUteroy, Rio de Janruo], 5 {1921), A^o. 1-2, pp. 1/1-57, pin. 3 ). — This is 
the presentation of formulas for use in judging and selecting animals so that 
a more detinile malhemathal standard may be .set for the proi)er relation of 
tlie different parts of the animals. Tlie author reviews similar formulas by 
Baron and Barrier and ariplii's tlicm to different types of French war horses. 
These formulas not seeming adequate for all purposes, the following formula is 
suggested for what is ealhMl the index of corpulence: 

C* 

I=mX 

N 

In this formula 1 equals the Index of corpulence, C the heart girth, N the 
Iieight in centimeters above 1 meter, and in is a constant to be determined for 
the different classes of animals. In the case of w^ar horses w wna found to 
('qual 10 when the index for an avtTage horse would equal 1. The indices for 
light type, longer-bodied horses were then found to range below 1 and for the 
heavier draft horses above 1. 

When this formula was applied to cattle, the resi>ective classes of animals 
were fairly w’ell defined, but the index w^as found to be much larger In all 
cases because of the height of cattle lieing proportionately less than that of 
horses of similar weight and size. 
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Characteristic effects upon growth, oestrus, anfl ovulation induced by 
the in traperitoneal administration of fresh anterior hypophyseal sub- 
stance, II. M. Evans aiul J. A. Long Acad, Sci. Pror,, 8 {tD22)y No, 5, pp, 

S8f 30), — An experiment is reported in which a characteristic acceleration of 
growtli was pro<lnctHi in rats trealed iritraix*ritonoally with linely ground fresh 
anterior loi>o of the hypophysis of heef. Full litter mates of tliese rats were 
used as controls. 

In one case on the tlirf^e hundred and thirty-third day a treated rat weighed 
500 gni-. whereas its litter mnt(‘ control weighed 248 gm. Tliis extra weight 
w^as due largely to fat, hut there w^as some enlargement of practically all the 
organs excerpt the uterus, which was smaller. The ovaries, howxwer, weighed 
about twice as much as in the control lots, but oestrum seemed never or only 
\ery rarely t<» occur. A histological examination of the gonads showeni the 
l>reKen('(i of ytTy abundant amounts of lutein tissue. 

Vitamins on the farm.— Their practical relation to live-stock feeding, 
A. K. JjAjviH and J. M. Evvaru (fomi i8tn, Cin\ 73 (7022), pp. 8, figs. 4 )- — Tliis 
is a j)opular discaission of vitamin.s witli sfH‘cial reference to their application 
to animal tV'cdujg. The authors stale that vilainiu A is the one most likely to 
lu' lacking in animal feeds, and for ttiat reason s]>e(*ial pnvautions should bo 
taken to have it ju’esent. 

The value of feeding stuffs, TT. Nkubauer (Landir. Zisvhr. Phclnprov., 23 
(1022), No. 7, pp. 70, 71) — 'rbis article deals with the present prices of feeding 
stuffs in (leriuaiiy and takes up the energy value (starch equivalent) of the 
more important ones. Eased on the i>ri<‘es at Cologne, the fiH.^ding stuffs 
riM'ntioiu^l are listed according to (he <*ost of energy as follows, the most 
expensive sources (»(’ energy appearing first: f'ish meal (fat free), linseed 
riK'al, clover hay, brewers’ dritnl grains, meadow^ hay, peanut cake, wdieat 
bran, oats, dried yeast, distillers’ driiHl grains, held peas, barley, ground rape 
(oil removed), s<‘saiue cJike, slicinl lands, rape seeii (^ake. oil palm nut, corn, 
rice feinl meal, r.\c bran, cuconut cake, dried beet pulp, molasses fecMt (5d per 
tent molasses), ground oil laihii kernels (oil reniove<-l), peat molasses (30 ix'r 
cent iK^at), and meat inmil. A table is presented ghing various combinations 
of these hnnls wdiich will rurnish an cnpial amount of energy and thus facili- 
tating tln‘ balancing of rations. 

The composition and feeding value of wheat by-products, O. H. Fraps 
(Texas 8)ta. JluJ. 282 (1021), pp. 5-42). — This is the report of a study of the 
composition and feeding value ot wheat b.\ -products. The mining of wdieat is 
described and the dobnitions of W'heat by-products given as iid(>j)ted by the 
Texas Feed Control S(*rvice (K. 8. R., 45, p. 08). Standards for the composi- 
tion of wheat by-pi'oducts, as recommended to the Association of Feed Control 
OOiiUJils of the United States for adoption, are compared with the Texas stand- 
ards. The average (*oniiH>sition of wheat by-])rodncts and a number of digestion 
coefficients on wheat f(»eds. as reported in previous Texas and othiT station 
bulletins, are given in tabular form. The productive values and the feeding 
values of wheat proilucts are given as calculated and as determined from 
experiments at the Texas, Ohio, Missouri, Nebraska, and Montana Exi>erlaient 
Stations. The use of wdieat by-products are discussed, wdth sj^ecial reference 
to the animals to which they are most adapted. 

A study was made of tlie siftings from the various products to see if it w^ero 
possible to check the names under which the feeds were sold and to prevent 
misbranding by this means. Great variation w’as found in the amount and 
composition of siftings from feeds of the same name, hut a standard w’as siig- 
Jtestecl as follow’s : 
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Suffffestcd sifting standards for n^heat hy-products. 


Wheat by-product. 


On 14- 
mesh 
stove. 


On 14 
and 20 

mOvSh 

sieve. 


On 4R- 
mosh 
sieve. 


Through 

4?^mosh 

sieve. 


White short.s . 
Gray shorts. . 
Brown shorts 
Mixed teed.. . 


Not inorcthan- 


Per ct. 

1 

3 

5 

40 


Per d, 

h 

10 

20 

60 


Not less than— 


Per ct. ; Per ct. 

I 60 

40 1 20 

i>0 I 

20 I 10 


Of a laiTe iniinbor of samples examined, the j^reatcr portion of them UKreed 
with this si ft In" standard. Sifting tests considertNl with chemical analyses 
may he of great help in detecting adulteration or misbranding of wheat hy- 
produels, Jlefv^renees are made in the bulletin to, and data are tahon from, 
work previously report (h 1 (E S It., 18, }). 70; 23, p. 578; 31. j). 800; 32, p. 802; 
34, pp. 407, 709; 35, p. 501; 30, p. 015; 88, p. 309; 40, p. 571; 42, p. 709; 45, 

p 08). 

Adulteration of wheat mill fe<Hl8, AV. IT. Strouo {IToartVs Dairyman, 6S 
{1922), No. 0, pp. 188, 221 ). — The standard for niaxlmnin fiber content for the 
following wheat feeds has been adopted by the Assuciatlon of Feed Control 
tlflicials and the AViseonsin I^epartinent of Agriculture: From soft wheats, red 
and brown shorts 0 5 per cent, total or gray shorts 5.5, wdicat middlings 3.5; 
from hard wheats, standard middlings 9 5, Hour middlings 0, and red dog flour 
4 per cent. A higher flh(‘r content means that the feeds are a(hiIlerat<Hl. 

The efleot of sodium hydrate upon the digestibility of grain hulls, J. B. 
Lindsey (8iricnce, n. ser., 55 (1022), No. VfH, pp. 181, 182 ). — An exi>eriment at 
the Massachusetts Expeu-iment Station is re])orted in which the filgostlbility of 
oat hulls and rice hulls, nntnmted and treated with dilute sodium hydrate, was 
determined on two sheep. Treating increased the coeflicient of digestibility of 
the dry matter for oat hulls from 30 to 81 per cent ami for rice hulls from 5 
to 29 per cent 

nations for live stoclc, T. B. Wood ( l/fa. A{fr. and Fisheries [London^, 
Misc. Pul). 82 (1921), pp. fitn. 6 ). — This publication deals with the general 
principles of animal feeding, as well as giving a brief description of the more 
common feeding stuffs with reference to the cla.ss of animals for which they 
are best adapted. Sample rations are also given for the various classes of 
animals. Tables and graphs are presented which should aid in balancing 
rations. 

Cattle feeding investigations. — Comparative value of silage for making 
beef, W. L. Bltzzakd (Oklahoma Sta. Pal. 189 (1921), pp. 6 ). — In a cattle 
feeding experiment to study the value of various kinds of silage for beef 
production, five lots of grade Hereford calves were used in the test, which 
began December 29, 1920, and continued for 185 day.s. The cattle were all 
fed a basal ration of 1.03 Ihs. coltonseed meal, 11.26 Ihs shelled corn, and 1.03 
lbs. alfalfa hay per head, which was supplemented by 13.1 lbs. of silage, lot 
1 receiving .sunflower silage, lot 2 cane silage, lot 3 darso .silage, lot 4 corn 
silage, and lot 5 kafir silage. At the conclusion of the test no difference was 
noted in the finishing of the cattle, as they were all sold to a packing house 
for the same price per hundred. The following table shows the results which 
were obtained in gains, feed consumed, etc., for the different lots: 
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Weights^ gainSt shrinkage during shipment, and dressing percentage on various 
silages for beef production. 




Average weight. 

Average gain. 

Shrink- 

Dressing 

Lot. 

Kind of silage. 

1 


— 

1 1 


percent- 



Initial, j 

Final. 

Total. 

Per day. 

bead. 

age. 



X6.t. 1 

LbK ^ 

Lhit. 

LhK 

Lbt. 

1 

1 Ptr ct. 

I 

Sunflower 

428 ' 

822. 66 

394.66 

1 2. 13 

28.60 

! 5.S. 9 

ir 

Cano 

447 ! 

816 1 

369 

1.99 

42 

t 66.8 

Ill 

Darso 

’ 440. 6 

826 

379. 4 

2. (W 

1 36 

1 56. 9 

IV 

(Vjrn 

438.2 i 

823 i 

384. 8 1 

1 2.08 

! 39 

i 56. 2 

V 

Kafir 

j 

414 1 

8i2 

3GH 

X.98 

j 26 

j 64 


The sunflower silage in the combination fed produced the host gains, and 
the shrinkage of this lot during shiimient was low. Tlie calves seemed to 
liave more capacity for the sunflower silage than ff>r any of the other silages. 
The cattle receiving kafir silage showeti a lack of appetite during the last 40 
days and did not finish witli as much bloom as the oUier four hds. d’lio 
author states, however, that all these silages Imve eonsiderahh^ feeding value 
for beef production, Hoforences are made to the rt^uhs of the lOlO-l’O feeding 
trials at the station (E. S. U., p. 375). 

Sheep feeding investigations.- Comparative rations for wintering breed- 
inje ewes, A. E. Dahlow (Ollahoma !^ta. Bill. JS6 {tV21), pp. 7).- Tins is the 
report of an exp(‘ririient to study the advantages of different Oklahoma grown 
feeds and rations for wintering ewes. Five uniform lots of 15 ewe.s each were 
selected for this test, which lastfMl from DtH^ember IS to T^Iarch IS. All ewes 
not previously hri'd were turned with rani.s on Noveniln'r 10. Th(‘ following 
table suuunnriz<‘s the rations fed and results obtained in the evpeiimerts : 

Weights, gains, feed consumed, and cost of rafionH fiir irlntcnng rirrs. 
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1,722 

' 1,922 1 
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13.33 ' 

60 

2 i25 
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l. H 1 

11 

1 1,722 

! 2,042 ; 

1 320 

I 21.3.3 , 

30 1 

i 2,02 

j 3. t 1 

6.(115 

1 1 



' 4.3 ; 

HI.. .. 

1 1,722 

i i,s»y 2 1 

1 270 

, 18 I 

90 i 

1 2.02 

3.43 t 


.i 0*615 , 



'll! 

IV ... 

1 1,711 

' 1,894 i 

ISO 

1 12 ; 

50 ! 

2 (Ki 

1 3 , 



6 (’i.5 


i 11 , 

V 

1 1,716 

1 1,713 1 

27 

1 1 8 i 

1 1 

100 j 

1 2.06 

; , 


, 6 615 

1 ' 


' 3 13 

4 4, 1 


^ One eA e (liu4 in hot U, v'cigljt 1T2 lbs , nivl ono in l^ot lil, 1(U lbs. 

The weight of lambs horn are not incUnled In the above table with the 
weights of the owes at the end of the test. 

Lot 1 made satisfactory gains without grain hut did not show the bloom 
or vitality of lot 2 which received whole kafir, nor were th(' lambs in lot 1 
as strong as tiiose fn lot 2. By comr«!ring lots 2 and 3 there seemed to he a 
little advantage in favor of the ground kafir wdien lambs are c<msldored, hut 
this is not thought sufficient to warrant tlie grinding of the grain. T.ots 3 
and 4 showed an advantage for ground kafir over ground darso both in the 
weight of the ewes and in the lambs. The sunflower silage dl<l not give ns 
good results as the darso silage, I'he sunflower silage was eaten wadi nt first, 
110132—22 6 
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but the ewes soon tired of it and did not cienn up their feed well toward the 
end of the test. 

Sheep losses in Colorado feed lots, G. H. Gi-oveu and I. E. Nkwsom {Colo- 
rado Hta. Bui, 270 {1921), pp. 8~25). — This is a report of experiments carried 
on at the station during 101 0-17 and 1017-18 to determine the cause of the 
loss(»s of lHnd)s during tlie feeding periods in that State. From an examina- 
tion of losses which have been reported and studied, the cause of the losses 
seemed to point to too heavy feeding or possii)ly irregular feeding. 

With this idea in view, 18 ralher weak lambs averaging ai>out 05 lbs. were 
selected in December, 1010, for experimental work. The lambs were all fed 
alfalfa bay supideiiiented with the following grain rations to different laml)s 
in amounts varying from 1 lb. x>er day to all they would eat: Barley cliop, 
corn ciiop, p(*as and i)ar]ey, p(‘as and corn chop, and peas, corn, and barley 
chop. With the last tlirec comhlnations radical clianges were made in the 
rations at dltlerent times to see if losses or sickness of the lambs would result, 
i, e., in the case of pens and corn ch(»p, j)eBs were fed f('r a time and then 
a change was made to corn ciiop, then back to pens, and later i>nck to corn 
cliop. The feeding periods varied from 34 to 110 days. 

Of the 0 lumhs receiving iairloy choi), ttie 1 fed most (airefully di^l and 3 
otliers were sick. All .5 on the corn chop were sick at some time. Of tlie - on 
and barley neither was sick; of the 3 on peas and corn chop 2 were 
sick : and of the 2 on peas, cori» cliop, and barley 1 was sick. Those in the 
comliination lots which sickened were eating com at the time reported. 
In 0 of the 11 animals reportial sick the illness followed an exceptionally 
large consumption of grain. 

In tlie 1917-18 exxieriinents, 2 lots of 10 stror)g laml>a weighii\g aliout 50 
lbs. each wore seloct(‘d In lot 1, during a feeding x)criod of 3 months, tiie 
grain was changed from corn to barley and back to corn, with ])eriods of 
4 and 11 days when no grain was given. CJhanging to barley the first tinui 
produced 1 sick lamh. Stopping barley for 4 days and tlien continuing it 
resulted in 3 sick lambs, Stopjnng barley for 11 days and continuing with 
corn produced no bad effects. The lambs in lot 2 were given ground barley 
from .January 10 to 29, wlieu the grain was st<>pi>ed 4 day.s, then continue<l 
for 14 (lays, then stopped for 11 days, followed by corn cho[) for 7 flays. No 
lambs were rejiorted sick. In botli lots tho grain and alfalfa iu)y were fed 
ad libitum. During the 1917-18 exiH^rliiionls tiie lambs were on heavy grain 
rations, hut were frequently changed or discontinued for irregular periods. 
Only 3 of the lambs were reported sick, and this was only didennined by tlie 
fact that they were noticed to be scouring. 

qiie 1910-17 results might indicate that a large consumption of grain 
was the cause of the illness, buf it is pointed out that there are many casf^ 
where lambs consumed extra large amounts of grain and no illness resulted. 
There are also cas<\s where illness occiirr<Hl witliout the lambs having previously 
consumed extra amounts of grain. The author suggests “that lambs ill from 
dietai*y indiscretions may be more susceptible to other diseases.” 

Border Beicester sheep, J. Wood (Ncof. Jour. Agr,, If {1921), No. 4, pp. 
407-4i’h h )' — article deals with the origin, history, description, and 

economic imiiortauce of I^eicester sheep. 

The Angfora goat. — Profitable scrub exterminator, J. S. MoFadzean {Jour. 
Dept. Agr. Victoria, 18 {1920), No. 2, pp. 648-657, figs. 7). — General Instructions 
are given for Angora goat production in Australia. Their feeiling, breeding, 
care, and management is discussed, as well as their ability in clearing 
scrub land. 
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Cumberland pigs, S. Spencek {Jonr, Min. Agr. [London^, 28 {1922), No. 11, 
pp. 1016-1019, pi. 1). — An account is given of the origin an<i description of the 
Oimberland breetl of hogs. A (‘opy of the standard of excellence for the breed 
is also included. 

Poultry experiments, observations, notes, and plans, Tl. IT. Waite {Mary- 
land Sta. Bui. 2hh {1921), pp. J^O, figs. SO). — ^This is a report of the accnmnlnted 
results of a nuini)er of experiments and observations on poultry which liave 
not justified sei)arate reports. Among the subjects are descriptions and iilans 
for construction of poultry lujuses (K. S. K., 20, p. 371) ; a brooder house and 
storage shed for manure; rations for adult fowls; methods of computing daily 
fetHl consumption and prod\iction necessarjr to pay for feed ; the results of feed- 
ing cottonseed meal, kiln dried com, limestone v. oyster sheila, lawn mower 
clippings, pop corn, and coconut meal; directions for feeding young chicks; loss 
of w^elght in sliipment; w'rapping eggs in tinfoil; methods of driving poultry; 
and wT'ight of manure produced per day by T>oultr.v. 

The limestone v. oyster shell feeding, while a preliminary n'port, show'^ed 
that the.se materials were practically equal in value ns determined by tlie break- 
ing strength of the eggs and the thickness of the shells. The pen rtvelving both 
limestone and oyster shells, however, jyrodiiced stronger and thicker slielled 
eggs. 

<)i)servations and ineth<»ds of contnd for the following vices and diseases are 
also reported: Toe })ic‘king and nail (‘ating among chicks, imi»acted gizzards, 
loiist* infection, head lice, methods of preventing white dlarriiea, a chicken- 
killing dog, catching chick<*n-onting Oreat Horned owls, bumblofoot, roup, spray- 
ing data, worm infestation, and moldy litter as a cause of death in fowls. 

1920 and 1021 experiments with pouliry, K. P. and J. P. Clayton 
{Missisfiippi *S7a. Bui. 20 Jf {1921), pp. S, figs. 2). — The results of exix'riments 
made iti 1020 and 1921 to determine tlie relative egg production of different 
hre‘eds of cidekens, fogctla^r with the costs and profits, the value of skim milk 
for egg production and ns a fe<xl for growing chicks, and the comparative re- 
turns from skim milk wlnm fed to chickens and to ligs, are reported brielly. 

Studies of egg production, cost, and prolits w’ere made with llliode Island 
Ke(is, Wlilti* Leghorns, Prowii Leghorns, and Barred Plymouth Hocks. The 
tabulated results for th(‘ two years bas<'<l only on the market value of tlie e,ggs 
sold sbowTMi that In 1920 the profit per hen w'as as follow’s: Hhode Island Reds 
$1.20, White Leghorns $2 20, Browm Ix^gborns $1.84, and BaiTod Plymouth 
H(»cks 29 (is. In 1921 the prollt per bird wms for Hhode Island Hod pullets 
$2.33, Hhochi Island Ibal bens $1.53, White Leghorn bens $2.80, Brown Ix'gboni 
lums $3.15, Brown I.eghorn pulhis $2.73, and Barred liymouth Hock hens 35 cts. 

Four pi’ii.s of fro?n 14 to 10 White Ijeghorn pullets each w’ore used in com])ar- 
ing skim milk with cottonseed meal and beet scrap a.s sources of protein for lay- 
ing hens. All iK»ns wx're fed alike except that the first rocaivcHl cottonswd meal, 
the second beef scrap, the third skim milk, and the fourth no i>rot('in in addition 
to that furnish('d by the mash which consisted of e<inal parts by w^eiglit of corn 
meal, wheat hran, and wheat sliorts. The profit per hen for a pt^riod of 8 
months was $1.14, $1.47, $1.80, and OO cts. for the four pens, rt^spectively. The 
pen fed cottonseed meal consumed 88 lbs. of crude protein and produced 110 
dozen eggs, the one fed beef sera]) consumed 101 lbs. of crude pr(»tein and laid 
133 dozen eggs, ami the pen iTceiving a full feed of skim milk consumed 103 lbs. 
of cnide protein and produced 145 dozen eggs, winh‘ the' fourth, or check pen, 
consuming 57 Ihs. of crude protein in the mash ration laid 75 dozen eggs. 

Starting with two lots of 25 haby chicks each, a regular chit'k ration was 
fed, but one lot received in addition all the skim milk it wanild consume, wdille 
the other re<‘eived only wmteB. At the end of the first month both lots show^ed 
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the same profit per chick as Imlicated by the gain In weight, but at the end of 
5 months the skim -ml Ik-fed chicks had made a profit each of 65 cts. as com- 
pared with 26 cts, for the other lot. At the close of this period half of each lot 
was fed by the rerersal method for I month, while the other half was continued 
on the original rations. The skini-m ilk-fed lots each made 1 lb. of gain per 
bird while the other two lots made loss than 0.25 lb. of gain per bird. 

Two lots of two pigs each fed for 45 days on the same feeds that had l>een 
fed to the chickens In the experiment just described and then fed by the reversal 
method for a month longer gave a value of 5 cts. per gallon of skim milk, the 
gains being valued at 8 cts. per pound, while with chickens wewth 25 cts. per 
pound the sk'in milk returned It cts. per gallon. 

nations for feeding poultry in the packing house, J. S. Hepburn, K. C. 
Holueb, et al. (f/. )8. Dept. Agr. BuL 1052 {1922), pp, 2Jt ). — This la a report of 
comparathe rations for flriishiiig jKuiltry In }racking houses. It <leals with the 
amount of gain in weight of the birds and the improvement of the (piallty of 
the edible portions by the use of different rations. 

Two types of experiments were carri(s] on. One type was de.signated as 
12-hird experiments in which different tests wen' made with 32 birds Indi- 
vidually fed and recorded on ea<*h ration. The other typo of experiments were 
called battery oxpt'riments in wiilch larger numbers of birds were fed and 
records kept of the lot ns a whole. Some of the battery experiments included 
over 3,000 birds in a lot. Both types of exjieriments wtTC carried on with 
broilers, springs, and hens. The rations fed to control lots consisted of corn 
meal and hutO'rmilk (40:60). The experimental rations were modiMod from 
this by replacing part of the coni meal or o<‘casionally part of the buttermilk 
with the fol]o\^hlg suhstunees singly or in combinations: Harley, c()rn meal, 
whole oats. (?atinoal, oat mkldlings, oat flour, rolhv] oats, rice bran, rice polhsh, 
ground wlieat, low grade vvheat flour, wheat middlings, coconut metd, peanut 
flour, pc'iiniit meal witli hulls, rape seed meal, soy Ixain meal, kalir, ground 
milo, alfalfa, meat scrap, semisolid buttermilk, and powdered Imttennilk. The 
birds were weighed on the first, fourth, eighth, (Seventh, and fourteenth days 
of the lest. 

The general results on increase in weight indicated that the broilers and 
springs did better where a high ]>roteiii concMuitrati' such as peanut meal, coconut 
meal, soy bean meal, or meat scrap was included in the ration. Tlie gains made 
by the hens, however, were erratic. A.s a whole they seemed to do as well on 
the corn meal as when a protein concentrate was subslltuted. 

Studies on the length of the feeding period indicate that a great deal depends 
upon the individual oircuinstancc's. The proportionate amounts of the gains of 
the different classes of birds are averaged in the following table: 

Oabifi made in 8, 11, and IJf days hy diffc7*cnd clanseH of birds. 


Class. 


Broilers 

Spring.^ 

Roasters 

Hens 



(lain in 4 days 

1 

Gain In 8 days. 

Nnm' 


1 


j 

1)01 . 

Forront' 

Per(*ent- j 

Poroent- 

I Forcent- 


ago of 

ago of 

ago of 

1 ago of 


initial ; 

total 

initial 

total 


weight, i 

1 

gain. 

weight. 

gain. 

0J2 

12.09 

30. 10 

22 91 
17. 28 

.57. 0.5 
59. 81 

330 

11.11 

*49* 

! 17.29 

77. 

4.50 

4.08 

34.31 

1 7.75 

05.18 


Gain in 11 davs. 

Gain in 
14 days. 

Forcont- 1 

IVircent- 

Percent- 

age of j 

ago of 

age of 

initial 1 

total 

Initial 

weight. 1 

gain. 

weight. 

31.34 1 

78. 04 

40. 10 

21.43 

84.60 

28. 88 

20.08 1 

92.63 

22. :i5 

9.99 ! 

1 

84. 02 

11.89 



101223 


ANIMAL PBODUCTION. 


75 


The feeding period of 14 days for broilers is certainly not too long as shown 
by the table, since they were still gaining rapidly at the end of tliat time. The 
springs, however, made most of their gains during 11 days, whereas the roasters 
and hens probably should he fed not over 0 or 8 days. Chemical analyses were 
made of tlie various parts of a large number of the birds, but no effect was 
evidenced by the different feeds either in affecting the composition of edible 
parts or loss in dressing, tliough there was a decided difference in dressing 
percentage and composition of the different classes of birds. 

To show the advantage of ilesliing, analyses were made of the edible parts of 
range birds ami of birds especially fleshed. The percentage of edible parts 
was as follows for the birds wbi(‘h had not been fleshed : Broilers 50.00 per cent, 
springs 02.01, roasters 02.21, and heiis 70.59 per cent, as compared with 00.15, 
07.07, 04.40, and 71.40 per cent for the rospedive classes of fleshed birds. 

Suggestions are also given for compounding rations for fleshing ixiultry. 

Studies on the physiology of reproduction in tlic domestic fowl. — XVIII, 
Further observations on the anatomical basis of fecundity, U. Pbuiil and 
AV. F. SciioppE (Jour. F.xpt, /a)oL, 34 (1921), No. /, pp, 100-118, ligs. 2).-~Tn 
(onUnuation of the series on sex studies previously rei>orted (E. S. U., 38, 
j). 372), the visible oocytes were counted on the ovaries of 30 birds of various 
brtHids, Tlie number of ooiytes of tJie four sizes into whicli they were grade<l 
and the total oocytes for eacli bird were then compared with the winter egg 
production and Uie total egg produi'tioii of that bird. In general the mean 
numhor of vlsiiile oocytes on the ovaries of different hinds of birds indicates 
the normal ftnaindity of that kind of l>ir<is. Within limits the oocyU^s seem to 
increase with age though laying decreuse.s. 

Experiments in removing a portion of the ovary from 8 l>jrds are also 
rei)orted, Itegeneration of the ovary seemed to produce an excessive number 
of oocytes in the regenerated portion. 

Fuither information on jiedigree work, H. JMautin {Kail, Poultry Jour., 2 
(1922), No 88, pp. figs. 10). — Tliis article gives suggestions for pedigree* 

ing iKuiltry supiilemmitiiig those of Glendiiiing (E. 8. U., 40, j). 870). A diagram 
of the partitioning of the incubator as well as charts for kec^iiug individual 
ri'conls are shown. 

A to 7j of pigeons, ,f. W. Wrni.iAMsoN {SellersviUe, Penn.: Item Puh. Co., 
1921, new er/., pp 88, figs. 44 ), — Tliis publication gives the general principles of 
feeding, mauagenient, hrecMling, marketing, and production of pigeons, as well 
as devscrlptioiis of the different varieties. 

The American Society of Animal Production. — Kecord of proceedings of 
annual meeting November, 1921 {Amer. Hoc. Aniin. Prod. Proe. 1921, pp. 113, 
figs. 5).-"~TheS(‘ proceedings include the following i)ai)ers, the sifljstaiiee of some 
of which have been taken from articles previou.sly reported : Promoting Research 
in Animal Husbandry, l)y W. C. Coffey; ftlicrometer Calipers for Tea(‘hing the 
Hl.scriminatiou of the Fineness of Wool, by J. A. Hill; Wintering Breeding 
Ewes of ]\Iutton Type Without Grain, by C. 1. Bray; Grain Sorghums v. Corn 
for Fattening Lambs and Steers, l)y J. I\l. Jones tE. S. U„ 45, pp. CO, 471) ; The 
Maximum Utilization of Silage in Fattening Baby Beeves, by C. W. MeCampbell 
(E. S. R„ 46, p. 30C) ; Native Hay as a Ranch Fml, by F. A. ILiys (E. S. K., 4C, 
p. C70) ; The Inbreeding Problem in the Light of Recent Experimentation, by 
L. J. Cole; The Relation Between the Age of an Animal and the Rapidity of 
Its Growth, by S. Brody (E. S. R., 45, pp. 378, 775) ; Tlie Big Type Hog at the 
Market, by E. N. Wentworth; Fiber in Rations for Fattening Swine, by C. M. 
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VeKtal; Soy Beans and Soy Bean Meal as Supideuionts to Corn for Hogs, by 
W. Ta Robison (E. S. 11., 45, p. G74) ; Hog Production Record Demonstrations in 
Indiana, by J. R. Wiley; Boys’ and (Rrls’ Pig Club Work, by E, L, Quaife; 
Swine Breeders’ Associations, by E. M. Cliristeii ; Tlie Mineral Metabolism ot 
(he Milch Cow, by Bl. B. B^orbes (E. S. R., 40, p. G7G) ; The Blxcretion of Indican 
and PhonoLs by Calves, by L. A. Maynard and 0. Norris; Comparison of 
Rations for Dairy Calves, by K. S. Hulce, F, B. Morrison, and G. C. Humphrey ; 
Hydrolyzed Sawdust for Dairy Cows, by ¥. B. Morrison, G. C. Humphrey, and 
H. S. Hulce (B1 S. R., 45, p. 275) ; The Value of (kn'onut Meal as a B^eed for 
Dairy Cows, by B\ W. W^oll (E. S. R,, 46, p. 576) ; A Graphical Presentation 
of the Pinanclal Phases of Fee<Ung lilxperinients, by II. H. Mitchell (Bl S. R., 
46, 1 ). 365) ; Linseed Meal and Wheat Middlings v. Tankage as Supplements to 
Corn for Pigs, by B\ B. Morrison and G. Bobstedt ; ami Report of Committee 
on TTnlform Methods of Live Stock Blxixwiniental Work, ])y P. G. King, 11. J. 
Gramlich, J. M. BA vard, B\ B. Morrison, and E. S. Good. 

DAIRY FARMING— DAIRYING. 

The feeding of dairy cattle, A. C. McCandlish {New York: John Wiley d 
^ons, Im\; London: Chapman d Hall, Lid., J922, pp. XIN~Y2SJ, flys. 15 ). — This 
book reviews the principles of feeding with particular reference to dairy 
cattle in a noiitecbnical manner and then discusses the problems of practical 
feeding. The book may be roughly divided Into three approximately ecpiai 
parts dealing with principles of animal nutrition, des(‘riptlon and use of the 
more common feeds for dairy cattle, and the practical fe(‘dhig of dairy 
cattle. The appendix includes tables giving the digestible nutrients and 
minerals in the more coniiiion feeds and feeding standards lor dairy cattle, 
u.s well as tables showing the cost of digestible crude protein in the more 
common dairy cuttle feeds. 

Dairy calves. — Consuiiiiitioii of food and gain by different breeds, E 

Bbintnall {M if>\ii8sippi Sta. Bui. 200 {J92t), pp. 10). — This rojioris exi»erimental 
work to determine the relative rate of growth and (he amount of food that was 
consumed in making this gain by calves of three dairy breeds. B^w this test, 
which w’as begun on November 27, 1920, and continued until the calves were 
six months of age, the following were ustxl: Four Ayrshire bull calves 20 and 
C days old, and 2 whicli were born on November 29 and December 1, 2 Hol- 
stein heifer calves born on November 20 and 27, and 4 Jers(‘y calves, 3 of 
which were Imlls, 32, 32, and 24 days of age, and 1 Jersey heifer 17 days of 
age. The calves were given warm whole milk until 4 weeks old, when they 
were gradually changwl to skim milk, the amount varying from 8 lbs. at the 
start to 12 lbs. at the close of the test. 

Grain (cracked corn and oats 1:1) and hay (Johnson grass with a little 
alfalfa) were kept before tlie calves at all times until they ate 2 lbs. of grain 
per day, and later the allowance of grain was Increased to 3 Ihs. i)er day. 
The calves were weighed at birth and weekly thereafter. The Individual 
gains are reported, as well as the average grain, hay, and milk consumed 
by the calves of each breed by weeks. The table following gives a summary 
of the average grain and bay consumed and the total gains made for the 
f'alves of each breed during the six months’ test. 
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Average gains, and grain and hay consumed hy IJolslem, Ayrshire, and Jersey 
calves to 6 months of age. 


Breed. 

Average 

gain. 

- 1 

Grain consumption 

It ay consumption. 

Average. 

Peril) 

gam 

Average. 

Pei lb. 
gam. 


1 

Lbft. 

X6.S. 

Lbs. 

Lbs. 

Lbs. 

HolsteUi 

249.76 i 

1 292.6 

1.171 

cm 5 ! 

2.705 

Ayrshires 

2.34 9 

1 277. 876 

1,1S3 

639.44 

2 290 

Jerseys 

170 

212,9 

1. 2.:>2 

423.5(5 

2. 49 


It may iiot(‘d that <lie gains made were in order of the inatnre weights 
of the breeils. It was detennintMl from the wet^kly gains and food eonsunied 
that calves depend almost entirely on milk during the first 4 weeks, as very 
littk‘ or no hay or grain was eaten previous to that time. 

General information is also given on the care, managtanent, feeding, and 
diseases of calves. 

A study of nitrogen metabolism in the dairy cow, C. Ckovvtiieu and II. hi 
Wooj)MAN {Jour. Ayr. Sci. [England {ti)22), No. 1, pp. 40-56). — In the first 
of two rdtrogem metabolism cxiK'riments witli cattle, two Shorthorn cows, dry 
and not pregnant, were used during 8 periods of from 21 to 80 da>s each. Dur- 
ing the tirst period ea<d» cow was fed 14 lbs. of '‘seeds’’ hay, with a loss of 
8.2 giu. of nitrogen per day by (me cow and a gain of 5 gm. hy the other. Dur- 
ing each successive period 2 Ihs. of corn meal was added to Die ration. During 
the fcmrtli jicriod the cows were receiving 14 lbs. o1 hay and 0 lbs. of corn meal 
per day, which gave an intake for each cow of 104 8 and 108.4 gm. of nitrogen, 
with a nltrogiai nnoiition of 20.4 and 20.0 gm. per day. Unfortunately in 
period 5 the quality of the liay was changt^l which modilied the results from 
then on. ’J’lui experiment indicates that under the conditions of tlu' lest the 
optimum protein supply for storage was about 2.4 kg. of crude protein, or 1.7 kg. 
of dig(\stihle CTude protein, per 1,(XX) kg, live walglit. 

Ill the second exiieriment, which lasted 722 dny.s, two Shorthorn cows were 
also used. During the entire experiinimt one cow was dry and nonpregnant, 
whereas the other cow was dry and not in calf for the tirst 802 days, m calf 
for 28*1 days, and iiiilkliig for 186 days. Sample.s for nilrogcH balance deter- 
minations w’-ere taken from lioth (.'ows for 546 of the 722 day.s of the test. Dur- 
ing this test 20 lbs. of “seeds” hay was fed per day, the crude proteni compo- 
sition of wiilch varied from 10.27 to 12 86 per ccnil. The results are reportcnl 
in periods of 18 days and surainarized into periods cor resp( aiding to tliose men- 
tiomal for the ('ow which was bred. 

Th(i results indicated that when tlie cows are maintained on a ration causing 
nitrogen retention, the amount of n'-tentlon falls daily until liiially nitrogen 
equilibrium is maintained, but considerable variation may arise from time to 
time. In the earliest days of pregnancy marked changes in nitrogaai metabo- 
lism occurred. During parturition there was found to be a groat output of 
nitrogen. It was found nec<'8Sary for the inllchiug cow to siqiply t^vo or thix'e 
times a.s much nitrogen as is se(*reted in the milk in addition to tliat n^uire<l 
for normal equilibrium in the dry cow in order to maintain nitrogen equilibrium. 

Silage for dairy cows, G. S. Roiikrtson and F. J. Pitcher {Jour. Afin. Ayr, 
[London'), 28 {1921), No. 6, pp. 506-515, fiys. 2).— An expenment is reported 
with 11 milch cows which were divided into Dvo lots of 5 and 6 eacli for feeding 
tests. For 28 days, beginning December C, lot 1 re<ielved a daily ration of 50 
lbs. of mangolds, 10 lbs. of meadow hay, 18 lbs. of oat straw. 4 lbs. of dried 
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ale grains, and 5 lbs. of coucontrates iwr head, and lot 2 received 50 lbs. of silage 
(mixture of tare, oat, and beaus), 10 lbs. of hay, 4 lbs. of dried ale grains, and 
3 lbs. of concentrates. During the next 28 days the rations were reversed. The 
total amount of milk produced by the two lots on the mangold ration was 8,730 
Ihs, ns compared with 8,873 lbs. on the silage ration. The silage ration was 
also the cheaper. 

A comparison of silage and soiling crops for summer milk production, 
A, C. JMcCandlish (Iowa 8ta. Bui. 201 {1021), pp. 3-S). — Two experiments in 
keeping up milk production m ith .soiling crops and silage during the summers 
of 1918 and 1919 are reported. 

l>uring 1918, 41 cow^s wore used in the test. The summer was divided into 
three iHulods of 30 days each. Soiling crops were fed during the first and third 
periods and silage during tlie second period. During the summer of 1919 the 
periods were 42, 3G, and 30 days, resi)octively. Kiueteen cows were used lii this 
test. Silage was fed during the first and tliird periods and soiling croiis during 
the second ])eriod. The effects of Uiese two succulent fce<ls on the milk pro- 
duction were measured hy a\eraging the productions during tlie first and third 
periods and comparing this average with the production during the second 
licriod. During the 1918 experiments the soiling crops produced 3 per cent 
more milk and 0 per cent more fat than the silage. During 1919 the silage 
produced 3 i^er emit more* milk and 5 per cent more fat than the soiling croiis. 

The author comdudes that soiling crops or silage can maintain an equal level 
of milk iiroduction. but it requires 75 ])er cent more weight of soiling crops 
than of silage to mainfam the same produetion. Silag(‘ is concluded to be more 
ex'OTioniical if the luice of eoru is low, but wdtli silage at $7 per ton and soiling 
crops at $4 per ton the c(»st of milk ymoduclion would be the same. Ueforc'iice Is 
made to similar experiments previously reported (E, S. R., 41, p. 181). 

Has the time of calving any influence on the year’s milk ]>ro(liiotioii? 
SciiMiEDER {Dent, handle. Tierzucht, 25 {1021), A'o. 5, p. -In studying the 
milk records of four herds, oiui of wlucli was composed of 71 cows and the other 
three of a total of 82 cows, the average yearly milk production for cows calving 
in the diftereiit months of the year was found to he as follows: April and May 
2,4J8 and 2,380 kg., dune 2,051 and 2,075 kg., July to Septemher 2,142 and 2,177 
kg., October to November 2,280 and 2,241 kg., December to January 2,081 and 
2,32G kg., and February to IMandi 2,133 and 2,2Gl kg, respe(tivel,\ , for the twx) 
groups. In all eases the grazing season began June 1 and ended about 
Doceinlxw 1 

Vitamin studies. — IX, The influence of the diet of the cow upon the 
quantity of vitamins A and H in the milk, C. Kenjnedy and K. A, Dutcjiek 
{Jour. Biol. Chern. 50 (1022), No. 2, pp. 8S9-359, fipH. i(9).~™-This is the ninth 
paper of this series (F. S. R., 4G, p. 469). 

The resuls ol experiments to dchwinliie the quantities of cow’s milk necessary 
to supply sufrK'l<>nl vitamins for normal growth in rats indicate that, if the 
COW'S receive a ration containing an adequate amount of vitamins A and B, 10 
ec. of the luilk produces normal growth, hut that 5 cc. wtll not supply either 
Aitamin A or I> in sufii<*ient amounts for normal growth. 

In carrying on these experiments tw'o cows were fed on feeds poor in vitamins 
and were found to produce vitamin-poor milk. The milk produced hy the regu- 
lar Minnesota herd was used as normal milk, since these cow's were receiving 
rations containing adequate amounts of vitamins. Even 15 cc. of the milk from 
cows recehing low vitamin feed w^ould not supply sufilcient vitamins for 
growth. KSumnier pasture was also found not to help supply sufiicient vitamins 
in the milk unless it was fresh and green. 
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Note on the composition of a fluid obtained from the udders of virgin 
heifers, H. E. Woodman and J. Hammond {Jour. Agr. [England 12 
{1922), No. 1, pp. 91-102). — In a study of the fluid found in the udders of virgin 
lieifers, the ocx’urrcnce of this fluid api>eared to be somewhat dependent upon 
the estrus cycle. The composition of this fluid wa^ found to resem]>le colostrum 
more closely than milk. 

The change in ewe’s milk during the lactation i)eriod, S. Wetsek {Landw. 
Vers, fita., 07 {1020), No. 1-2, pp. 131-740; ahs. in ZenIbL Gesaoi. Landw., 2 
{1921), No. 10, pp. 318, 379: Chem. Zentbl., 1921, lU, No. 1, p. 76).— Analyses 
were made of the milk of two Frie>slan ewes from March 22 to September 15. 
The average amounts of milk given i>ei* day by each ewe during April wore 1.5 
and 1.85 liters and during September 0.8 and 0.2 liters, respectivrdy. From the 
lirst to the last part of ttie lactation the average sjHxiflc gravity of tlie milk 
rangtsl from 1.0842 to 1.0897, <lry matter 12.97 to 19.9 per cent, fat 8.5 to 7.85 
I)er cent, milk sugar 4.88 to 3.09 per cent, ash 0.72 to 0.91 ia*r cent, crude 
protein 3.01 to 7.42 per cent, casein 8.18 to 5.01 per cent, and albumin and 
globulin 0.81 to 1.24 )>ei‘ cent. The morning milk was found to be thinner than 
tlie evening milk, the specific gravity and fat p(‘rcentnge of the evening milk 
being almost always higher. Kesults obtained by other investigators are re- 
ported and conii»ared with tlie results given by the author. 

Studies t>ii the biology of lactic acid bacteria: A suniiiiary of personal 
investigations, O. Gokini (Jour. Had., 7 {1022), No. 2, pp. 21 1-210) is 
an English sunuuary of the work done by the author at the bacteriological 
laboratory of the Uoyal Superior School of Agriculture, Milan, Italy, from 
1914 to 1920, on the biological characters of lactic acid bacteria. A similar 
paper In (renuun lias been reported (E. S. K., 45, x). 470). 

I’he bacteria of milk. — The common species of iiiilk-fermcntiiig bacteria 
frequently found in milk. The glairy form of Streptococcus huticus, 
II. VioLLE {Ann. Inst. Pasteur^ 35 {1021), No. 3, pp, 218-220, figs. 2).— This is 
tJie report of a study of tlie characteristics of a Streptococcus commonly found 
in milk, butter, and clieese at the I’aris markets. It seems to have most of the 
characteristi<*s of 8. lacticus, though there appear to be some differences in 
cultural characters. 

The use of domestic methylene blue in staining milk by the Breed 
method, W. A. Wall and A. H, IloiucinsoN {Jour. Bad., 7 {1022), No. 2. pp. 
307, SOS). — Since some dithculty has been experienced in staining milk by the 
Breed method, tests have been performed at the New York State ExiK'riment 
Station to determine how these difliculties may be o\erc()me. Five samples of 
methylene blue, unsatisfactory for staining milk because tliey dissolved the 
film, were obtained. It was found that by adding a small amount of CaCO«, 
NaaCOa, or better NalK’Os, to the aqueous solutions of lliese s{im]>les that they 
were rendered satisfactory for this work. Alcoholic solutions of methylene blue 
are iirefemni to aqiu'ous solutions, howxver, because of their freedom from 
containination. 

Partial neutralization of acidity of cream before pasteurization as a 
factor in butter making, W. H. Sproitus: and M, Giumfs {Ontario DvfJ. Agr. 
Circ. 38 {1021), pp. 12; also in N. Y. Prod. Per. and Amcr. Cream erg, 53 {10 il), 
No. 9, pp. 417-422; 53 {1922), No. 10, pp. Averages of 50 experiments 

on the effect of the acidity of cream on the loss of fat in the buttermilk showed 
that wdth 0.83 per cent or less of a<‘idity there was 0.188 per cent of fat in the 
buttermilk, with 0.35 to 0,4 per cent of acidity 0.2 per cent of fat, with 0.45 to 0.5 
per cent of acidity 0.885 per cent of fat, and with over 0.5 per cent of acidity 
0.522 i)er cent of fat. 
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In a comparison of 11 tlifCereut samples of cream, one part of each sample 
being partially neutralized and the other not neutralized, it was found that the 
average percentage of fat in the buttermilk from unneutralized cream was 0.72 
per cent and from neutralized cream 0,45 i>er cent. The score and quality of 
the bntt(^r from the unneutralized cream, especially after storage, was not quite 
so good as that from the partially neutralized cream. 

Gouda cheese manufactured from pasteurized milk, J. P. Oow (Union /Ho. 
A/rira Dept. Agr. Jour., 3 (1921), No. 4, pp. 3S^S3G ; also in N. Y. Prod. Rev. 
and Amer. Creamery, 53 (1922), No. 10, pp. 4'^0-^72). — An exi)eriment in the 
manufacture of Gouda, or sweet milk cheese, from pasteurized milk is re- 
ported from South Africa. The fresh milk was pasteurized at 145® F. for 
10 minutes, cooled to 86®, and placed in the cheese vat, where it was handUnl 
as usual. The results of the pasteurization were mainly in doing away with 
tlie gas bubbles which an* so common in Soutli African clieese. Cheese made 
from similar milk uiq)usteurized contJilned gas bubbles and was not of as 
good flavor, texture, or cx^lor and s<*ored eight points less than the cheese 
from pasteurized milk. 


VETEEINARY MEDICINE. 

Handbook of tropical diseases. — VI, Tropical diseases of domestic ani- 
mals, P. Knutit and P. J. I)u Toit (Handhtich der Tropen-Krankheiten . — 
VI, Tropen-KrankliciUm dvr Haii'<1iere. Leipzig: Johann Amhrosiua Barth, 
1921, 2. ed., vol. 6, pp. Xy/4-^<S7y, pis. J/, figs. 143 ). — The subject is dealt with 
luulvr the headings of diseases ('aused by protozoa (pp. 1-587), by nltravisihle 
viruses (pp. 588-701), by bacteria (pp. 701-717), by lungi (pp, 717-748), by 
roundworms and insects (pp. 749-783), by plant poisons (783-813), and 
by unknown disea s<\s (pp. 813-853). A classitied bibliography (pp. <S54-S62), 
a list of handbooks and textbooks, monographs, etc., relating to tropical dis- 
eases of domestic animals, nml a list of tin* journals dealing with the same 
(pp. 862-865), together with author and subject in(h*xes, are included. 

Report of the New York State Veterinary College at C^ornell University 
for the year 1920-31 (\. Y. titate Vet. Col Rpi., 1920-^21, pp. 257, pis. 21).— 
The papers presented in this report are as foll(>w,s: Itesenixflies njKm tlie Dis- 
eases of Breeding Cattle, by W. L. Williams (pp. 54-66) ; The Bacteriology 
of the Female Beproducthe Organs of Cuttle and Its Uelation to tlie Dis- 
eases of Calves, by C. M. Carpenter (pp. 67-107) ; Genital Infections in the 
Bull, by U. L. Gilman (pp. 108-117) ; Diagnosis and Treatment of Diseases 
of the Digestive System in Ci»ws (pp. 118-123), Traunialic Gastritis in Huml- 
Hants (pp. 124-130), and Some Results of the Treatment of the Genital Traet 
of Cows (pp. 131-142), all by D. H. Udall ; Bacterium suiseptivum as a Factor 
in Bneumonla of Swine, I)y R. R. Birch and J. W. Benner (i)p. 143-172) ; 
Further Study of the Etiology of an Undiagnosed Disease of Calth*, by W. A. 
Hagan (pp. 173-180) ; Calcilication of the lagameiitum Niicluie, by II. L. Von 
Volkenberg (i)p. 181-189) ; Acute Exudative Men ingo-enctiphu litis in Domestic 
Animals, by S. A. Goldberg (pp. 190-195) ; A Survey of tlie Sheep Diseases 
of New York, by H. A. Hoffman (pp. 196-214) ; The Cause and Treatment of 
Rickets, by H. J. Milks (pp. 215-220); Hexamethylonamin : A Brief Review 
and Its Therapeutic Efficiency in Veterinary Medicin(\ by M. A. Tuhangul 
(pp. 221-229) ; Tlie Ultraparticles of the Blood and Chyle, by »S. H. Gage 
and P. A. Fish (pp. 230-235) ; The Tonsils of the Dog, by E. Sundervllle (pp. 
236, 287) ; and Fatty Degeneration in the Parenchymatous Organs of Domestic 
Animals, by S. A. Goldberg and M. A. deSouza (pp. 238-251). 
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A guide to the poisonous plants and weed seeds of Canada and the 
northern United States, R. B. Thomson and H. B. Sifton {Toronto: Univ. 
Toronto Press, 1922, pp. 169, figs, ^0 ), — ^The several s(H'tions of this work deal 
with the plants dangerous when included In hay and coarse feeds (pp. 17-45), 
plants dangerous In pasture or on the range (pp. 4(>-89), plnnts dangerous In 
ground feeds (pp. 90-108), and iwisonous plants which are rarely observed to 
cause death in animals (pp. 109-149). A symptoms key to tlie principal 
poisonous plants (pp. 151-154), a glossary, and an index are included. 

Comparative microscopic investigations of the hair of the hor.se, ox, 
dog, and cat, C. Ennkkkb {Verglcichende M Ikroskopische Untersnclnnif/cn der 
Haare von Pferd, Rind, llund, und Kalxe. Inang. Diss.^ TierarzlL IJoehsch. 
Hannover, 1919, pp, JfS, pU, 5). —This inaugural dissertation reports the results 
of a histological study conduct etl by the author and iirescaited at tlie Veteri- 
nary High School at Hannover. 

The develoiJineiit of the cloaca In birds, with special reference to the 
origin of the bursa of Fabricius, the formation of a urodacal sinus, and 
the regular occurrence of a cloaca! fenestra, K. A. Boyden {Ainer, Jonr. 
Anat„ SO (1922), Ro, 2, pp, 163-201, figs. J^l ). — This is a review of tlie develop- 
m€*nt of the cloaca in bird embr.\o.s from the third to the tifteenth day of 
incubation, and i.s l>ased on the study of a large number of chick embryos 
supplemented l)y observations on three other siK'cies of birds The pai»or 
incUide.s a biblhigraphy of 28 titles. 

An epizootic of foot-and-nioiith disease in the Province of Ferrara in 

1919 and 1920, V. Gitirjj (Agr. Ferrarese, 26 (1921), Nos, 11, pp, 121-129; 
12, pp, 1S6-1SH; IS, pp, 1J)9, 150; 1^, pp. 169-171: 15, pp. 18S~IS5 : 16, pp. 19S- 
200; 17, pp. 21^-216; IS, pp. 231-233). — A detailed account of the occurrence of 
foot-and-mouth disease in the Italian Province of Ferrara 

Possible duality of foot-and-mouth disease (working hypothesis), 
SoHEiN (Compt. Rend. Acad. Sci. [Paris], 174 (1022), Ao. 3, pp. 204-207). — The 
possil>ility is suggested of there l)eirig two forms of foot-and-mouth disease, 
one being very virulent, of sliort ineuI>aUon period, and capable of being 
transmittiHl to man and swine, and the other of longer incubation jjeriod, non- 
transmissible to other species, and more benign It» its coiir.se. Althougli it is 
considered that tlie eviden(‘e on this point is as yet Insunicient, it is thought 
to he worthy of consideration, t>articuiarly from the point of view of immuni- 
zation. 

Immunity against foot-and-mouth disease, H. Valine and H. C.\uRf: 
i Compt, Rend. Acad. 8ci. [Pari»], 174 {t922), No, 3, pp. 207, 208). — A further 
suggestion of the po.ssihility of more tlian one form of foot-and-mouth di.sease, 
as noted above, is given in the rei»ort of a .series of experiments in wliicli heifers 
cured of natural or experimental foot-and-mouth disease caus(‘d by the same 
virus were tested by Inoculation or natural exposures with a virus recently^ 
Imported from Germany and with the French viru.s responsible for the oj-iginal 
infection. In the former group all of the animals became reinfected, while no 
eases developed in the animals of the other group. 

Pleuropmmmonia contagiosa bovnm (lung sicknes.s), and the preven- 
tive method of inoculation, J. Waekkb (Kenya Colony Dept. Agr. Bui. 2 
(1921), pp. 136-181). — This is the report of an extensive study of contagious 
bovine pleuropneumonia and of methods of immunization and tilagnosis. 

The method recommended is the snbculaiieous Inoculation in tlie tail of 0.5 
cc. of a pure culture In Martin’s bouillon of the organism of bovine pleuro- 
pneumonia. A local reaction manifesting itself by heat, tenderness, and 
swelling eommenc'es in from 8 to 14 days. As soon as this rea<'tion begins the 
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skin of the tail is cauterized in a ring about G in. above the swelling to prevent 
the spread of the infection. Generally speaking, the inoculation of an infected 
animal does not produce a reaction, so that an animal which reacts is 
considertHl to be noninfected. Exceptions to this are cases in which an animal 
which may be refractory to an original inoculation may react when rcinocu- 
lat(Kl after a lapse of some time, or a noninfected animal may i:)Ossess a natural 
resistance and not react, and an anlirml may he in tlie incubative stage of the 
disease and yet react. The immunity acguired by an animal reacting to the 
test is thought to last about a year. 

The antirablc vaccination of herbivora, G. Finzi and A. HoNUEnLi {Clin, 
Vet,, R(uhs. Poliijia Sanit, e ly, [.l/iZaa], No. pp. /fol-J/OS ). — 

The authors report the successful untirabic vaccination of a horse hy three 
subcutaneous injections at 4-day intervals of an enuilshui in distilled water 
of fixed virus wliich had stood for 72 Imurs in ether and a fourtii injection 
two days later with an emulsion of virus which had stood for 48 hours in 
other. In the case reported the first treatment was not given until 12 days 
after the animal hud been bitten. In general tlte treatment lecomniemkxi con- 
sists in tw'o injecti(»ns at intervals of 3 da^s of emulsions of virus which have 
been shaken in ether for 72 hours, a third injection after another interval of 
3 days of a OO-liour ether extract of virus, and a final injection 3 days later 
with a 48-hour ether extract of virus. 

The production of virus for the hyperiiumunizatlori of cattle to furnish 
serum against rinderpest, E. Nicolas and 1*. ItiNjAim {Conipt. Rend. i^oe. 
Biol, [i'uriv], S5 {VJ21), No. pp. J60-168 ). — The iiuthors state that in their 
experience the blood of aiiinmls suffering from rinderjiest is virulent at all 
stages of the (lisi‘as(‘, ami ( (jnseciuently is suitahh* for hyperimmiinization pur- 
pose.s at other than the tirst febrile stage. Eased on this ohser\ alien, the fol- 
lowing method is used for obtaining the virus : 

As soon as the fesia* i.s definitely established the an.inabs are hied into a 
sterile receiver containing a suitable amount of sodium citrate. The quantity 
of blood drawn varies from 3 to 5 liters, depending upon the size of the animals. 
As soon us the blood has been drawn a volume of physiological salt solution 
at 37** C. equal to tliat of the blood drawn is siphoned into the jugular v(‘in of 
the animal by tlie same tube. Tliis operation of bUHMling and injection is re- 
])cated after an interval of 24 liours and a third time if ])ossil)le. after which 
the animals arc bled to death. The amount of blo<»d ohtaim'd m this way is 
cons.derobly larger than can he obtained at a single bleeding. 

The action of “ Bayer 205 ” on Trypanosoma equiperdum in experi- 
mentally infected mice, C. iM. Wenyon {Brit. Med Join., No. 577,5 {IVil)^ 
p. 746 ). — This is a rejiort of experiments conducted with the drug known as 

Baxter 20,7,” accounts of the trypan osomicidal action of vvliich vV'Cre published 
l)y Haemlel ami Joctten’ and Alayer and Zeiss* in 1020. The authors of both 
of the i)apers referred to reached the conclusion that tlie pnqiaration possessed 
a trypanosomi('idal action on various ijathogeiiic trypano.somes in small lahora- 
toi*y animals, small dos(vs having cured mice, rats, guinea pigs, and rabbits iu- 
fi'cted with T. brucei, T. equiperduni^ T. eguinum, T, yambianse, and T. 

7 hodeslense. 

In the author’s experiments it was tested on a very virulent strain of the 
dourine trypanosome {T. cquiperdum) in mice. The animals were inoculated 
intraperitoneally from unotluT lieavily infected animal. In 48 hours the blood 
showed very heavy infections, and if left untreated the animals dmd on tins 

^Berlii). Klin. Wchahcbr , 57 (1920), No. 35, pp. 821-823. 

* Arc'll. Schiffs u. Tropeii llyg., 24 (1920), No. 9. pp. 257-294. 
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or the following <lay. In all cases the drug was given 48 hours after Inoculation 
by the Intravenous ro\ite when trypanosomes were swarming In the blood. It 
was found that a dose of 0.0025 gm. per kilogram of body weight would cause 
the trypanosomes to disapi>ear, but that relapse occurred In about one week, 
the animals then dying of very heavy infections two or three days later. A dose 
of 0.005 gm. per kilogram of body weight, however, has not b('en followed by 
any relapse during 10 we(‘ks’ observation. The mice are quite la^althy, and 
from what I know of the a(‘tion of other trypanosomicidal drugs, if relapse is 
to occur, as is practically always the case, it does so in mice within 30 days. 
It may fairly safely be assumed that tbe minimal dose rcfpiired to produce this 
apparent sterilisans magna In mice lies between 0 0025 and 0(K)5 gm. per kilo- 
gram of body w(Mgbt if tb(‘ drug i.s administered intravenously.” 

The iiitradermic tuberculin test, O. ATtospuiior.B (Jour. Amcr. Vet. Med. 
AsHOe., 50 (J021), No. S, pp. /ff/n. 5).— Suggest ion.s with illustrations are 

given for t!ie ap])ncation of the intraderinal tuberculin test. 

IVniisylvania instructions for the ophthalmic tuherciiliii test, T. E. 
Mttnce (Jour. Amer. Vel. Med. Aftwe.^ 00 (1922)^ No. 6‘, pp 7.?b 7.?5, flf/. 1 ), — 
Tills Is a copy of tbe instructions i.ssued by the IPireau of Animal Industry, 
Poniisylvaiiia I>epartment of Agriculture, to bureau agents and practicing 
vc'teruifninns vitli regard to the oj)hthalmie tuhoreiilin test. 

Studies on the elfeets of tuberculin, P. M. Hoi.st (Jour. llyg. [Eoadoa], 20 
(1921), No. pp. SJf3-S59, /If/ff. 2).— This investigation consisted of studios of 
the eftlHls of tuberculin on tb(‘ licaltliy organism, of tlie nature of the alexin 
in tiiberenlous sera and its coinbmalion with antigen tind antibodies, and of 
the action of tulierculin on the lone<»cvtes of normal and tuberculous blood. 

Tulx'rculin Injected intiau enonsly into normal rabbits was found to disapjiear 
rajiidly from the ^asc^^Iar system and to rcniptiear in thc» nrliie only after sev’* 
oral hours. EvideiUM' is advanced that in the nieaiitime the tuherctilin is bound 
in the organism, probably In the bones and in the liver. 

The JiypothesiM of plurality of complements is supporter! by eoinplement fixa- 
tion tests witli different sera. A dilYc'rence ^aus also noted between tuberculous 
and nontuberculous complement. 

TnlH'rcnlin jmovc'd Idglily toxic fo lencoc’.x tes, jairticnlarly from tubercnlous 
subjects. “A certain prt Seethe power in rc'gurd to the toxic action of tuber- 
culin is found ill the scrum. This power is greater in serum from normal or- 
ganisms than in serum from tuberculous organisms.” 

Studies in the diseases of the reproductive organs of cattle, E. T. Haul- 
man (i\fwhi{/(ni t^ta. Tech. ftul. 5'f (1921), pp. 5-25, pi'i, 0 ). — This nq^ort is in 
(wo parts. 

T. A prelwjiuory report ou the patholoyy of pyometra in eattlc (pj). 3~10). — 
This is a ret»ort of four cases from Hvo herds in which ahortiem disease has 
caused more or less loss for the la.st six or eight years. It is poinled out that 
little, if any, work has been dom* on tbe pathology of this condition In cattle. 
” In three of the four cuvses studied a superficial more or le.ss general necrosis 
of the mu(‘osa with leucocytic infiltration and fibrosis of the superficial ]7ortions 
of the stroma were observed. Tbe necrotic zone varied in depth from 50g to 0.8 
mm., and in places produced many minute ulcers extending more deeply into 
th(' uterine mucosa. Both the gland mucosa and the region of the cotyledons 
were involved in the necrotic process. The glandular changes as a whole were 
not marked, although in places there were degenerative and disintegrative 
changes In the glandular epithelium with leucocytic infiltration of the gland 
lumlnae. In one of these cases mimeroiis thrombi were seen in the small blood 
vessels of the mucosa more or less completely plugging them. Tlie lesions oh- 
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served in these eases J>ear cmisiderabJe resemblance to those eaiiseii by the in- 
jection of concentrated preparations of iodin into the uterine cavity. In the 
latter case tliere is the important difference, however, that the principal irritant 
is (piick in its a<*tion ami is active for only a short period of time. In pyoinetra 
the irritation is continuous over a longer period of time. This condition oh- 
viously produces more fibrosis. 

“ In one of the cases studied the most conspicuous alteration was the presence 
of numerous small cysts in the uterine mucosa. Tliis condition may explain 
failure to breed and iiyrnidvomaiiia in those cases in which clinical examination 
fails to reveal cystic ovaries. Obviously these small cysts in the uterine mucosa 
could not be detected cliui(‘ally. It is possible that many of them might be 
crushed by massage. In this case there was some necrosis of the epithelium 
with leu<‘ 0 (‘ytic infiltration and son»e tU>rosis of the stroma. Over some of the 
cotyledons the epithelium was stratified, the outer layers of which were ap- 
parently undergoing cornification. Sven Wall, of Sw^eiien, has reported this 
comlitlon net only of the cotyledon hut also of the gland mucosa, and believes 
that it results from a growing in of the ectodermic epithelium from tl»e vagina. 
Since this condition was not observed in the gland mucosa of the case studied 
by the author, he is inclined to look upon it as not the result of a growing In of 
the ei)ithelium from the vagina but more likely the result of constant irritation 
of a relatively low degree of the epithelium of the cotyledon. 

“The alterations observed in these castes suggest the thought that the most 
helpful treatment is that which w'ould provide constant drainage and x>revent 
putrefaction of the necrotic tissue” 

II. Som'C ohser'vations (m the anatomical effects of mecUHnal agents on the 
vterine mucosa of the com (px>. 11-21). — Those studies were made in on effort 
to throw some liglit on changes produced in tlie uterine mucosa by the applica- 
tion of the treatment usually employed by gynecologists for the chronic catarrhal 
comlitions of the uterus. Tlie primary object wuis to make observations on the 
damages wrought by sucli tnuitment and the extent of repair of the uterine 
mucosa. Two preparations were used, namely, (1) Lugol’s solution of iodin 
and (2) a ])reparation consisting of meiithal crystals 2 dr., tincture of iodin 
2 oz., and glycerine 2 oz. Five cases upon which sindies w^ere made are 
reported. 

“The injection of 1 oz. of Lugol’s solution of iodin, cillier nndiluW or 
diluted, with an e(iual volume of w’ater into the uterini' cavity of the cow 
pi'o<luces an acute fibrinous endometritis with suimrficial necrosis of the 
mucosa varying in de])th from 20 to 1 mm. Injection of 1 or 2 oz. of menthol- 
iodin-glycerin has the same effed. Marked superficial necr(»sis is apparent 
the day f<»llowdng injection, and sloughing of the n<‘crosed tissue by a process 
of liquefaction necrosis is oh.served in 4H hours after treatment. Regeneration 
of the epithelium may be observed as early as 78 hours after treatment, resulting 
in the i)artial covering of the eroded surface i)efore the necrotic zone Is com- 
pletely detached. Tlds covering of epithelium results from a proliferation of 
the epithelium lining the gland ducts in case the superficial epithelium has been 
completely destroyed. Other than marked edema and engorgement of Hie blood 
vessels, there is but lit lie evidence of the effect.s of such treatnjent uf)on the 
deeper portions of the uterine mucosa. 

“ Out of 10 cases treated there were 3 in which the treatment apparently 
caused the rupture of a blood vessel, resulting in a hematoma. In one of these 
the cow was in heat, in another there was evidence of menstruation, and the 
tliird was pregnant. In view^ of the fact that in each of these conditions there 
is an engorgement of tlie blood vessels, the thought Is suggested tliat such 
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treatment about the time of estruin or menstruation may be a dangerous 
practice.” 

Infectious abortion of cattle and its possible relation to human health, 

L. E. W. Bevaiv (Vet. Rcc,, 3S (1921), A'o. 1746, pp. 1005--1012 ; alno m Rhodesia 
Agr, dour,, 18 {1921), No, 6, pp, 5S2-694 )- — lo the course of this discussion the 
author slates that a miniher of cases have re^•^‘ntly occiirrcHi in Rhodesia among 
human beings who have shown tlie clinical manifestations of Malta fever and 
who, as far as cun b(^ ascertained, have not imbibed goats' milk, luit have 
resided on farms where infectious abortion of cattle is known to exist AVhile 
circuinslantial evidence points to infection through iiifecb^d cattle direct proof 
is not y<‘t available. 

Tlie treatment of diarrheal enteritis in calves, J. Darnaud {Rev. V^l. 
il'anlousc], 72 (1920), No. 12, pp. 743-746). — The administration of iodin pre- 
l)ared by adding three or four di ops of tincture of iodin (JO per cent) to four 
spoonfuls of gruel, to which a pinch of flour is ad<led, has given excellent results 
when adminislerefl to the animals live times a day in tlie intervahs lietween 
suckling. The preparation shcuild l)e freshly iu*epared each time just before 
use. 

Stomach worms in sheep, .1. E. (RmEncET (Oklahoma Hta. liul. 137 (1921), 
pp. 3~16, figs. 6). — This is a sumnmry of information upon the history and dis- 
tribution of the stomach worm (lincmonrhns roatortns) in slieep. its life his- 
tory and bionomics, etTects uikhi the host, an<l prevention attd means of treat- 
ment Of the several n'liiedial measures teste<} at the station laboratory, the 
two most successful renu‘dies \\ere ( 1 ) the use of a 1 per cent solution of copper 
snlplmtc and (2) a solution containing 1 per cent copper sulphate and 1 per 
cent of tobacco infusion. Tbe copper sulphate alone removed 75 to 97 per eent 
of the worms, wliile copper sulphate and tobacco together removed 90 to 
JfX) per cent. 

‘‘When copper sulphate is used alone it does not seem to remove the worms 
as (julckl.v as tlie coiuhination of copper sulphate and tobacco. It has also 
bet*n oliserved that copinn' sulidiate and tol)ac<*o are somewhat more efr<‘<‘tive 
than copper sulphate alone in removing tapeworms (Monezia sp.) and hook- 
worms trif/(oiO('rphaliim), in mhlition to the stomach wornrs. 

Witli a single (‘xception, c\ery case known to he infested with tapeworms that 
was treated with cop]>er sulphate and tob.acco and later autopsied slanved 
none of these worms to he present. In that case all of the worms were de~ 
tacluMl, and some of them might lia\e passed out had the auinial livi'd longer. 
Death was prodnci'd from screw worm infestation along with tlie weakened 
condition brought on by stoimicli worm.s.” 

The copper sulphate should be made up into a 1 per cent solution for 
drenching, as described in the circular previously iiotoil (E. S. K„ 42. p. 3Sl). 
The copper sulphate and tr>bacco should be made as follows: “Dissolve 0,25 
Ib. (avoirdupois) of the ]H)wdered cry.stals of copper sulphate (bluestoiie) in 
0.5 gal. of boiling water, using porcelain or oiiarnelware dish. Put 0.25 lb. 
of finely ground or powdered tol>ac<‘o (tobacco suiifl*) into 0.5 gal. of lioiling 
water, cover, and let stand over night. In the morning mix the two solutions 
in a wooden, earthenware, or nomnetallie receptacle and ad<i 2 gal. of cold 
water. This makes a solution of proper .strength to use and will he enough 
to dose KK) adult sheep or 2(X) lambs, allowing 30 eent waste,” Tlie dosage 
of either copp(‘r HUli)hate or copper sulphate and tobacco are the same, namely 
3.75 oz. for lambs under 1 year of age and 3.5 oz. for sheep past 1 year of age. 
The drenching apparatus is des('rihed and illustrated. 

Clarlflcatlon of hog cholera deflbrinatod blood antitoxin, K. II. IIknley 
(Jour, Amer. Vet. Med. Ass(iC., 60 (1922), No. 6, pp. 717-723).~-A method which 
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has been found satisfactory for clarifying and concentrating old plienolized 
delibrinated blood antitoxin for hog cholera Is describcKl. The principal 
feature of this i)roce8S, as distinguished from the metho<i of Dorset and 
Henley (E. S. II., 35, p. 488), which is applicable only to fresh, nonplienolized, 
<lelibrinated or citrated blood, is the n.se of chloroform to precipitate the dis- 
solved hemoglobin follo%ving the precipitation of cells and stromata by bean 
extract as in the original method. The precipitation of the hemoglobin with 
chloroform was found to 1)0 complete If the blood contained at least 0.5 per 
cent of phenol, the temperature of the blood did not exceed 40® F. when the 
chloroform was added, and the mixture of blood and chloroform was thoroughly 
shaken. Following the addition of the chloroform, the serinri may be separated 
from the clot by centrifugat ion or by filtration. If the latter process is 
used, the material should first be shaken in a shaking machine after the addi- 
tion of r» gill, of salt for each 500 cc. of blood. The clear seniin Is heatetl as in 
the original Dorsel-Henley method and sufiicient phenol added to bring the 
concentration to 0.5 per cent. The technique of the procedure i.s described 
in detail, with precautions that must be observed to insure good results. 

Data are given showing that the >ield of clarilk^d serum separated by this 
process approximates 70 per cent of the original volume. The product is 
free from baclerial coni animation, and potency tests indicate that the loss of 
antibodie.s during clanlicatiou is \ery slight. 

Suggestions for handling recently vaccinated swine to eliniinate bad 
results, II, I\t. Gkaefe iJour, Amer, Vel. Med, Assoc,, 50 (11)21), No. S, pp. 
340-557 ). — In the ()])inion of the author much of the trouble often following 
hog cliolerA immunization, th(' so-called vaccination break, is due to de<'reasod 
resistance of tlie animals which permits the action of secondary invaders. To 
enable the animals better to withstand the immunizing process, it is (unpha- 
sized that attention should be paid to the di<4 and Imndling of the herd. He- 
(‘ently Immunized swine should be kej)t in clean quart(‘rs and fed lightly for 
several days, th<‘ amount of feed being inci'easod very slowly. 

“ S('gi*egation of all sick aniinals and revaccination with large doses of serum 
arc advised wlien breaks occur. Ilevaecmatioii of entire herd witli serum de- 
pends on history, symptomatology, virulence of break, and ebannUer of post- 
mort<mi lesions. Tb(‘ pbulifnl use of disinfectants Is advocated. The hse of 
virus in revacci rial ion is not advocated, as a stimulation of body tissues tends 
to exaggerate the disease<l condition. (Counteract the primary disease process 
by passive immunity, and se<*ondnry invaders will in most instances be de- 
stroyed b> whatever cell activity tlu' body is able to i)roduce,” 

Stephaiiurus cleiitatns «s a para.sltc of swine in Guiana, L. Kousseau 
(Bui. Boc. Path. Ejfot., 14 (1021), No. 4y PP- 210 -222). — The kidn(‘y worm is wild 
to be widespread in (Guiana. 

The effect of heat on horse .scrum in the Bordet-Gengou reaction for the 
diagnosis of doiirine, A. Bksseman.s (Conipt. Rend. Boc. Biol, [Paris], 85 
(1021), No, 32, pp. 880, 802, figs. 2). — Kvidonce is present(Ml tliat normal liorse 
s(»runi contains in varying amounts certain substances capabJe of causing a non- 
specific conipl(*nioiit deviation in this t<\st for dourine, but that this complication 
niay be avoided by licating the sornm at fiO® C. for one-half hour before making 
the test. 

Comparative value of dilfercnt methods of preparing the antigen for 
the Bordet-Gengou reaction for the diagnosis of dourine, A. Bessemans 
(Compt. Rend. Boa. Biol. [Paris], 86 (1922), No. 5, pp. 280-202). — A coini)a risen 
is reported of the antigenic vahies of aqueous or aleoholi(* extracts of organs of 
animals which have succumbed to trypanosome inf(*ctjon and of the blood of 
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animals in^fecteil mith virulent trypanosomes. The former antigens are thouglrt 
to have too weak ami variable a specificity. Of the latter, extracts prepared 
by partial centrifugation and by hemolysis are ret'ommended. 

Progress In combating poultry diseases In the United Btates, J. K. Brack 
iC^rneU Vet., It itmt), ]Vo«, S, pp. JBl^BOO; pp* 229-^63, fip9. 2i).-~>-Thls is a 
summary of irifonmitioii on poultry diseases in connection with a list of 138 
references to the literature. 

EUEAL ENGINEEBING. 

fKiigineering research], C. F. Jknkin (Hrii. Assoc. Adv. Set. Rpt., 8S 
(1920), pp. 125-134 ). — This addn‘ss emphasizes the iiiirK>rtanee at this time of 
enginc^ering research, and points out some of the more Important deficiencies 
ill basic theories relating particularly to materials of construction. The con* 
elusion is drawn that ** the time has come when the fundamental data on wldch 
the cnginec^rmg theories of the strength and suitability of materials are based 
require th<»rough overhauling and revision.” 

First biennial report of the I>epartinent of Heclamation, State of Idaho, 
W. Q. SwKNDSEN (Idaho Sitate Dept. Reclam. Bien. Rpt., 1 (1919-20), pp. 240).— 
This report deals particularly with waiter resources, irrigation and irrigation 
structures, irrigati(»n h‘gislatlon, and hydrometric work. 

Field experiments on a practieol irrigation rating box, C. C. .Iacob and 
H. n liKACH (Rngin. News Rev., 88 (1922), No. IS, pp. 530, 5SJ, figs. 2).— 

miles coudmted at the Uintah Basin Irrigation project on the modification 
of rating flumes on certain of the main canals to prevent nonnnlformlty in 
ratings due to silting above or below the flumes are reported. This was accom- 
plished by throttling the flow through the flume at the lower en<l by means of 
wings pro1(y*ti?ig into tlie flume at right aright to the sides, the opening be- 
tween (he vving.s holiig in general one-half of the original width of the flume. 
The experiments I<*(! to the jierrnanent adoption of a simple, rectangular flume 
of a length four times Its width, contra<*ted as stated, and designed to have a 
free overfall at the discharge end similar to an irrigation drop. 

Exjmriments with four different boxes with w idths of 2, 3, 4. and 5 ft. led 
to the determination of the formula for flow, Q — 3.dfiLIl‘ *^, in which Q Is the 
discharge in second-feet, T. is the width of the notch in feet, and H Is the head 
on (he notch measured a distance equal to the width of the box above the 
notch. This formula was found to give the discharge of the box up to a head 
rxiual to the width of the notch. In only 5 out of 134 observations made itnder 
standard conditions did the discharges computed by the formula differ from 
tlie observed discharges by more than 0.1 sec.-ft. 

Metal and wmod contractions gave the same rating. No difference* in the 
rating of boxes of a length either three or four times the width could be de- 
tected in tlie eases of the 2- and 3-ft. boxes. In the case of the 4-ft. box the 
discharge was somewhat lower for the short box. A slight change in the 
ratio of notch width to box width did not materially affect the rating. Sub- 
mergence decreased the discharge, but It required a submergence* of 25 fwr 
cent of the head to decrease the apparent discharge 5 rK*r cent. It nniiilreil 
material obstruction at the entrance to change the rating appreciably. 

Thin concrete lining successful In irrigation canals, II. O. E. Wkueii 
(Rngin. News-Bee., 88 (1922), No. 11, pp. 49^^ 45^, figs. 3 ). — Experience sines 
ion on the use of thin concrete canal linings is briefly pre.sentcii, showing 
that such linings, 1.5 in. thick, placed on (54 miles of the main distribution 
system of the Orland proje<i of the IT. S. Heclamation Servic(\ at a cost of 
110132-22- — -7 
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3^ et8, per m]uare ynrd, have effected a saving of 60 per cewt la xaainteaance 
coHts over t»arth seetioas and have reduced seepaj?e losees to less than one- 
third of those in clay. Data on construction and cost are also given. 

iteport on cieaniiiK canals v^-ith modtiled dislc harrows, Myinldolca |rrl|ta- 
tion i^roject, Idaho, H. D. Obawfoko (Reclam. Rec. [(7. {liftBj, Nik 2, 

pp, 22-2 ^). — In ext^rinients on the cleaning of irrigation canals of moss or 
8o-c*alled seaweed, it was found that submarine saws and scytlies while 
effective were not feasible. A modified disk barrow was found to not only 
remove moss but to go down into the silt on the canal bottom and loosen a 
great part of the moss bulbs. It was found that only two cJeanlngs were 
nc^cessary for the season instead of one every two or three wt^eks with saws 
or scythes. A crew could clean on an average 1 mile per day of main canal 
and 3.75 miles of lateral. 

The essential difference between the nuKlifleil disk and the ordinaiy farm 
disk harrow is in the stt^l frame which connects the disks to the druwhar. 
It consists of two g by 11 in. steel bars, bent to form a semicircle 3 ft. 
in diameter ami placed one above the other at a distance of about 4 in. 
and rigidly iadtcd together at six poinhs. .V UoriKontal cross t>i*aee, consisting 
of a If by B by 4 in. angle, joins the ends of the curved bars. A heavy 
tongue about H ft. hmg and .shotl with steel on both sid(^ is fastened at one 
eml to the center of the angle-iron cross brace. This tongue w*(>rks between 
tl»e curved bars and can be swung to several angles and bolted rigidly to 
the semicinmlar part of the frame. A heavy steel ring is fastened at the other 
end of tl»e tongue, to which two i-in. crucible steel cables 25 ft. in length 
are attached for lateral work, or two 50-ft. cables on the main canals. The 
disk is operated by a team on each bank bit(*luMj to one of these cables. 
Twenty-inch tlisks are used on |-in. steel shafts. 

Ooinnients by li. Dibble are included. 

liand drainage, W. Powders and T. A. H, 1 '*eei'er {Nc'tr York: John Wih^y 
d Sons, Inc,, nm, pp, IX-Y^O, id6*).--Tbis bf>ok is one of the Wiley Agri- 
cultural Engineering Series, edited by J. B. Davidson, and deals witli the 
sub.iect of drainage primarily from the agricultural viewjmint. The subject 
is developed largely as a matter of applied soil physics. It contains chapters 
<in development, importance, and future of drainage; benefits of drainage; 
Die relation of soils to drainage; forms of soil water; types of drains and 
their location ; materials for covered drains ; depths and frequency for tiles ; 
measurement of drainage water; size and grade for tiles; construction of 
underdraiiis ; cost and profit of tile drainage ; development of wet lands ; drain- 
age districts and drainage laws; assessment of drainage benefits and wsts; 
large tiles v, c^)en ditches; design, construction, and maintenance of open 
ditches; estimate of costs of drainage systems; the drainage of tidal and 
overflowed marsh lands; the drainage of IrrlgattKl lands; miscellanecius drain- 
age problems; and drainage surveying and practice. 

Th© determination of distance betw’een drains, K. TvafioKR {Intematl. Mitt, 
BoJenJc,, 11 {1921), No. ,7-4, pp. 105-110). — Studies on the relative permeabili- 
ties of soils as influenced by their content of particles of less than 0.01 mm, 
and of i)articles t>etween 0.01 and O.OTi imu. in diameter showed tliat the 
permeability increased as the content in coarser particles inerease<i. This 
is considered to be a logical ba.sis for the establishment of accurate methods 
for determining the proia^r distance l>etwe<‘ii drains, the results being taken 
to Indicate that the distance may be grejiter as the content of coarse matter 
increases. No exact relation Is derived. 

Keport of an engineering investigation on the maintenance of drains on 
Reclamation Service projects, C, K. TiOUNsimiq^Y {Rovlrnn. Rrc., [U. S,], 13 
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^o* i, pp* QB ,wnU 4>osi« i>f niaiiit4.maiK*e of open drains for 

tj»e period froMJ 193.7 |to 1921, inelnsive, on wine V. S. UecUimation Service proj- 
ects, having an average total length of drains of 351.13 miles, are tabulated, 
The average unit costs r>^r mile year were for patrolling clearing of weeds 
and d^bria $17.90, clearing of silt and craved nmteriaJ $10,32, reimlrs to struc- 
tures $11,03, minor exjsmses $3.90, and overhea<l $14,70. 

Data for n similar period on unit VArntn of maintenance of closed drains on 
six projects, having an average total length of drains of 15S..53 iniies, showed 
that tlm average unit costs per mile year were for patrolling 5,3 ct».. <*Iearnig tile 
and trap boxes $14.72, repairs to tile and trap l>oxes $31.00, minor expense and 
plant and etjulpmeni charges $2.54, replac'ement of drains $2.15, and liydrometry 
1 <t. 

Drainage in the Mesiila Valley of New' Mexico, I>. W. Bi.ooiKiOoo <Acir 
Mexico i^ta. liuf. J29 {1921), pp. 37, 21 ). — Studies of ground water level 

tluctuations in the MesUla Valley of New Mexico and of tlie results of ilrainage 
on such soils, made in coifperatiou with the U. H. 1 >('partineiit of Agriculture, 
are rep<»rted. 

Tile valley has an area of about 90,0(X> acres of bottom land, and the soils 
vary from gravel to clay adobe. The water table iliictuations were studied by 
means of SO test wells driven to an average deptli ot 15 ft. 

I'hese studies show that there has been a grailual rise in the level of the 
water table siii<*e 1905. In the six >ears between 1911 and 1917, tliere was a 
total rise of about 5.5 ft. Prior to the completion of the Elephant Ilutte Dam in 
1010, the irrigation waiter carried a large quantity of silt wiiich tended to till 
the pores ami cracks in the soil when the water was run over it. wdiile since 
1910 tlie water ha.s been almost clear, due to the silt settling out of the w’ater 
while in the reservidr, and much more water Is needed during irrigation because 
of the loss by <leep t>ercoIation. 

It is conclndeil tliat the chief cause of the rapid rise of tlie viatiT table in 
the valley was the rapid percolation of tiie jiractkadly clear water during irri- 
gation. Drainage was found to be quite effeeti\e. Drainage ditches hnvered 
the water table an average of from 5 to 0 ft., and the beuetit was found to 
exteiul a mile or more from the ditch. 

It was also found that alkali can usually be washed out of the soil by tlooil- 
ing where the winter table is 5 ft or more from the surfaiv. A large pereentage 
of the drainage water was found to be unsuitable for irrigation owing to it.s 
hlgli content of sohiliie salt.s. On account of the .sandy nature of the subsoil 
ojieii draiUH have lieen used which so far ha\e liad an initial cost of $7,745 
per mile. 

A brief di.scussion of tiie reclamation of alkali lands, l>y A. A. Da ferriere. is 
also inclmbsl 

Pocket eompanion { IHttHbvn/h: Vamef/ic fifctH Vo., 1921, 22. e<i.. pp. DJ. 
flffit, 1119 ), — ^This is the twenty -«i?t*ond edition of this well-known structural steel 
handbook. It has been placed abreast of tlie most approved methods in strue- 
tural design, and, with i)r(wioiis editions, is considered to record the stag€\s of 
development in the manufacture and fabrl<!atioii of structural steel. 

Wood conservation and impregnation, F. Mor.j. (HolzIconHcrncninif itnd 
Impragnierunff, Berlin: Molzniarkt, {1920}, pp, [2] -+*99, publi- 

cation ileals with the preservation of wotxi as a structural material, and inm- 
tains ciiapters on the properties, uses, and ejuemies of w'ood ; protective measures 
otlier than treatment; treatment with organic substances: development of im- 
pregnation with tar and other compounds under pressure; impregnation with 
salts; wood coloring; and struclnral iis<*s of impregnnted wood. A b bliogruphy 
is inclmled. 
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Selection of asffrenrate for concrete roads, D. A. Abskahs (Concrete 
fro»<3, $0 Fo. 4, pp, 159-lBS ), — In a Contribution from tbe Lewis Inst!« 

tute, both technical and practical Information is idven on the selection of ag- 
gregate for use in concrete roads. 

Alcohol a combustion fuel, K. C, Prkeland and W. G, Hakuy (Bupar [New 

York], ^ U921), Noe. 8, pp, 9, pp. iO, pp. SS€-.5SS) .--This 

report summarizes considerable data and information from various sources on 
tlie us<» of alwhol as a combustion fuel in Intemal-comhustlon engines, as well 
as results of tests of different alcohol mixtures in tractors and automobiles. 
In tme set of tests with tractors, in which a mixture consisting of 100 gal. of 
alcohol, 8 gal. of petrol, and 0.5 gal. of pyridin was tested, no dlfheulty was ex* 
perienced in starting the cold motors and their full power was developed. The 
consumption of the mixture averaged 50 per cent more than when petrol Was 
used. 

Palm oil motors and burners and their actual use In colonial agricttl- 
ture, G. PERpfeTE (Ann. Oemhlouj', 27 (1921), No. 12, pp. 885-^97, 2). — 

Experience in the Belgian Kongo on the operation of an internal-eomhustlon 
engine and an oil burner using palm oil as fuel is flescribe<l. 

Tests with a 10 h. p. interna l-cornhusti on engine using an iiicandes(‘ent bulb 
for ignition indicated a minimum of carbonization and nearly perfi'ct eombiis- 
tlon. The palm oil was found to remain liquid in all parts of the fuel line, and 
a regular speed was maintained with a constant fuel clmrg(\ The consumption 
of lubricating oil was apparently exceptionally low. 

Test of a tractor operating on producer gas, R. Gekilbammer (Compt. 
Rend. Acad. Agr. France, 7 (192t), No. 32, pp. G96-701 ). — A comparison of low- 
grade gas, produced by the combustion of charcoal, with gasoline as a tractor 
motor fuel in actual plowing is briefly repc^rted, showing that the gasoline cost 
on tills type of work in a 35 h, p. 4-cylindor motor was from six to seven times 
greater than the cost of the producer gas used. Thi^ gas produced aiiout 25 
per less power per unit than gasoline. More lubricating oil was recpiired 
with the gas, but the oil retained its liibrh'ating proiH'rtii^ a longer time. 
Valves, valve seats, and spark plugs were in a iKifter comlltioii after using gas 
than after using gasoline. It Is concluded that at the present prices of char- 
coal an economy of about 85 per cent can he elTectt*fl by the use of pro<lucer 
irag for tractor motors on plowing. 

Nebraska tractor tests (Chi<^igo: Farm Impl. Newe, 1.921, pp, 76, flge. 19 ). — 
The data from the tests made during 1920 at the University of Nebraska on 65 
tractors in acconiancc with the re(piireraents of the Nebraska tractor t(‘sting 
law iire presented, together with an analysis thereof made by K. A. White. 

Chilton tractor Index (Chilton Tractor Index, 5 (1922), No. 1, pp. — 
This number of this index contains the usual data and information regarding 
tractors, tractor parts, tractor manufacturers, and related matters. 

The efficient use of animal power, W. Dinsmoke (Agr. Fngin., 3 (1922), 
No. 2, pp. 23--26, figs. 3 ). — ^The author summarizes his observations and experi- 
ence in the multiple hitching of horsf^s in an effort to increase the efRclency of 
the use of animal power. Diagrammatic illustrations showing effective hitches 
are Included. 

Work utilizing teams, M. RiN<3Kr.MANN (Jour. Agr. Prat., n. ser., 35 (t921), 
No. 4^f PP- 472, 4J^f fiP- 7 ). — The results of a study and analyses of the utiliza- 
tion of teams during a year on a French farm averaging 259.4 hectares (almnt 
641 acres) are briefly reported. 

The work stock consisted of 17 horses and 18 oxen. During the year it was 
found that there were 7,591.25 animal days of team w^ork out of a possible total 
of 10,770.5 animal days, or a percentage utilization of 70.4. The 1 ighest utillza- 
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tion of animal days of team work was in March (87 per cent) and October (82 
per cent), and the lowest in June and July. It Is noted that 167 hectares were 
in clover, oats, beets, potatoes, carrots, and turnips. 

Bemovtiig dockage from wheat at the thresher, K. H. Black (Affn JBnffin., 
S (1912), No. 2, pp. Jif-21, S ), — In a contribution from the B. h. Department 

of Agriculture, studies on devices for the removal of dockage from wheat at 
the thresher are reported. 

An experimental aspirator operated while threshing oats, rye, and a mixture 
of oats and wheat with a 20 by 34 in. separator removed betwe<m one-third 
and one-half of the dockage from each of tlie grains with a slight loss of small 
and shriveled kernels of grain. Since the wild oats seemed to be the cause 
of the failure of most of the recleaners already built, it was decided to build 
a machine using the basic principles of disks provided with small {sockets and 
moving vertically through the grain. This machine, when Installed on a 22-in. 
separator threshing grain containing percentages of dockage ranging from 1 
to 38 per cent, gave an ettlciency such that wiieat which contained up to 20 
j)er cent of dockage contained after cleaning no assessable dockage. It was 
found iinfK)ssible to fee<i the grain into the thresher cylinder fast enough 
either to clog the cleaner or to lower the ciuality of work which it i>erformed. 

Farm buildings, W. A. Fostf.e and D. G. Carter (New York: John Wiley d 
Sons, Inc., 1922, pp. XV-\-,^77, pi 1, ftys. S.W). — This book deals with the loca- 
tion, planning, construction, and repair of farm buildings. (Considerable of the 
material presenttnl has been collected from the State agricultural exi>eriinent 
stations. Chapters are included on the dairy barn; the horse barn; l>eef 
cattle and sheep barns; general purpose barns; barn equipment; essentials ot 
barns; classification of barns; barn construction; barn framing; barn venti- 
lation; hog houses; hog house .sanitation ; poultry houses; grain storage build- 
ings; silos; implement and machine shelters; Ice houses; minor buildings; 
home-built farm ecjulpment ; development of the farmhouse; planning the farm- 
house ; farmhouse construction ; the tenant house ; farm hon)e equipment ; 
farmstead planning; w'(K)d as a building material; cement and concrete; 
brick and hollow building tile; mechanics of farm buildings; building ctKles 
and fire prevention; contract and specifications; cost estimating; plan drawl- 
ing; rafter framing and cutting; Aveights, measures, and formulas; and refer- 
ence table for farm building design. 

Floors for farm buildings, (I llLinEt.E (A'acAr. J)cut. Landtv. Ocselh Osterr,, 
n. Her., 5 (1921), No. $2-3S, pp, $26, 327). — The relative merits of 13 different 
types of doors and floor materials for farm buildings are discussed, (blinkers, 
clinker concrete, and sand -cement concrete are considered to be among the bet- 
ter materials for stock buildings. 

The Ohio colony brooder house (Ohio Ayr, Col. Ext. HuL, 17 (1921-22), 
No. 5, pp. 8, ftgs. 6). — Detailed drawings of a jwrtable house large enough to 
brood 51X) chickens at one time are presented and discussed. 

Importance of good and wholesome water for the farm, C. Zw agerman 
and D. \V. De Waakut (De IlcleekenU van Ooed en Voldoende. Water voor het 
Boerenhedrijf. does: N. V. Waterleid. ^farltHeh. Zuid-Bevelnnd, pp. 55. figs. 
32). — This publication deals with water supplies for farms in the Netherlands, 
with imrtlcular reference to their sanitary aspects when us(h 1 for drinking 
by man or animals, for cleaning purposes, and in butter and cheese making. 
Methods of storage and distribution of drinking' wnter in dwellings, in stalls, 
and in pastures are discussed. 

lnvestig;atiotis on the action of slow sand filtration, W. Hugers and L 
hAVtm (OrndhtH. Ingen., U (1921), No. SI, pp. 381^88) .—Yen different series 
of studies on the factors Influencing tl\c purifying action of slow sand filters 
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on water reported. The inftuenee of adding potassium cyankl on tho 
protozoan content of filters was specially studied. The temporary suppressiim 
of the filter action by potaKsium cj’aiiid was not found to be due to its toxic 
action on tlte protozoa, but rather to the destruction of the film of eolloSdai 
organic matter on the surfac'e of the filter. 

It was found possible to form an artificial film such tliat a filtering action 
for bacteria to(»k place, but such filters do not have normal aetkhi. It is 
concluded that the action of a slow sand filter depends primarily on the gela- 
tinous organic matter which is separated ine<*hanicaliy from the filtered 
water, but that filtration as a whole depends iiiKm a scries of factors, in- 
cluding depth and density of sand layers and organic imitter content of the 
water, the activity which involves colloidal phenomena. 

Sanitation and sewage disposal for farmsteads and country estates, W. P. 
Gkuhahi) (New York: Author {192J], pp. J2 ), — This is a brief general discussion 
of the subject. 


EUEAI ECONOMICS AND SOCIOLOGY. 

The study of agricultural economics, C. 8. Okwin (Brit. Asftfw, A dr. $ei. 
ftpt., 89 (X921)f pp. I-t2). — Certain economic problems asswdatcHl with farming 
are outHne<i as requiring further investigation. Among these ai’e the proper 
apidicatkui of cai>ital per unit of land, methods and costs of distribution of 
agricultural i)roducts, labor output, and labor’s share of the net returns of 
farming. 

In the latter connection an invt'stlgation. made at Oxford before the war, 
of the distribution of net returns of agriculture beween landlortl, fanner, and 
labor is noted. In this net returns were calculated from net output ascer- 
tained by a method of de<luctiiig the cost of materials from^ the value of the 
output, the difference constituting the fund from which wages, salaries, rent, 
royalties, rates, taxes, dei^reclatlon, advertisement and sales expenst^s, and all 
other charges, as well as profits, must be defrayed. In ai)plying this measure of 
net output to the agricultural Industry, the farmer’s capital Is valued at 
the beginning of the year, and to this figure are added all live and dead stock 
bought <luring the year, foo<ls, manures, and other charges. The total is de- 
ducted from the sales during the year added to the valuation of the farmer’s 
c*apital at the end of the year. Only in the case of the workers Is their share 
net irtcome. 

A certain inquiry conducU*d in 1009 is said to have indicated that about 
JiO per cent of the rent received by tlie landlord is expended for repairs. In- 
surance, management, and similar expenses. 

An investigation of six farms scattered over the country and differing 
radically as to systems of management, soil, locality, and other features is 
mentioned. Jt was found that the proportions going to each of the three 
interests varied little, about 20 per cent accruing to the landlord, 40 per cent 
to the farmer, and 40 i>er cent to labor. 

Htndies of labor management and of methods of farm bookkeeping are also 
noted. 

Changes in productivity and returns of agriculture in recent years on 
peasant holdings and large estates In Thuringia, G. Sietikr {Die VerUnder- 
unpen in di^ Produktiritdt wrwf Uentahllitdt der Landwirtachaft wUhrend der 
htzten Jahre, Erlautcrt an Bauern- und Bittergutern Thilringem. BerHn: 
Emil Ebering, 1919^ pp. IJ^9). — Two j>eastint farms, one small and one of medium 
size, and three large estates were made the subjects of detailed stttdy through 
the years 1013 to 1917, Inclusive. The war and government croiitrol of feeding 
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stuffs an? shown to hnve affected seriously the llve-stoek Industry on both 
tyi>es of holdings. The peasant famiH are said to have suffered greater re- 
duc-tiotts in the size of herd and in milk and Imtter-fat production, largely 
owing to the fact that they were more dependent upon purchased feeding stuffs 
than were the larger farms. 

Hecent cost of production caleulfitl<ms for one hundredweight each of 
wheat, rye, oats, and potatoes on a Westpliallan estate, .1. Kohne (Daut 
Lmdir. Prcme, JfH (7,9^/), Non. 12, pp. 79, 80; IS, pp. 89, 90; U, p, .%*).«— The 
principal exi>enses of crop production are classifled as interest on land and 
hulldliigs» cost of fertilizers, Seed, horse labor, man labor, overhead, ex- 
fwnses of hail and fire insuranois taxes and indebte<lness, and interest on 
working capital. Close estimates of expenditures In each of thest^ groui>s are 
subniittM in this paj^er fnnn a convent estate of 285 hectares (704 acres) in 
Westphalia for the year 1910, In the summary it apiJears that the total cost 
of production of one hundredweight (50 kg.) of wdu'at, rye, oats, and potatoes 
was, resr»e<*tlvel.v, 42.53, 40.77, 42.58, and 7.85 marks. 

Farm management surveys in Hlackhawk, Orundy, and Tama Counties, 
low'a, H. It. MT7NOKR iloirn Sta Itvf. J9H pp SSSS88, S6!Mi^375b, S76 ). — 

l^he average labor inccune of 005 fariiu'rs in adjacent parts <»f tbest? counties 
in 1013 was $300. and tiie return on investment 4.1 per cent, A sewnd survey 
condiH*te<l in e<K»pei'ation with the Cffic‘e of Farm Manageiiicnt and Farm 
Kconomics, U. s. I>- A., was made on 210 fa nrjs in the wime area for tlie 
year beginning March 1, 1018. The returns from this survey indicate that 
the average lai>or income wnis $1,382 and tiie return on investment 0.3 per 
cent. Thirty-five iKu* cent of the farmers in 1913 and 19.2 |>er t'ent in 1018 
IukI minus labor incomes; 4.3 per cent in 1013 and 33.6 per cent in 1018 had 
labor incomes of $2,(XK) and over. The average value of land was $107 per 
acre In 1013, $254 in 1018, and $359 in August, 1919, It is said tliat farmers 
with over 20 <*ent of their lands in pasture would increase their profits by 
decreasing the iiasture a<*reage arsl siii>stitutizig corn, oats, and clover. Farms 
having a relatively large number of Imgs and few cattle were found to be 
mure jirotltable. Ku.ving feeder aittlc was more profitaldt' than maintaining a 
bidding herd of beef cows and raising young stock. T>airy farm,M had nearly 
twice as large labor incouH‘8 ns the average of all farms .studie^l in 1913. 
Farmers w’h<» recedve most of th<4r rcH‘elpt8 from crops realized larger labor 
incomes in 1918. 

The ai^rarlati iiidian commuuitieH of Hii^hlaud Bolivia, (». McO. McllianE 
(New York: Amrr. (leopr, 8oc., 192 J, pp. [^?]-f27, pfs. 2, 2). — This par>er 

des<*ribeH the altoriginal system of land tenim* in the Highland Provinces of 
Bolivia, where Indian communal holdings have existed since ancient times. 
The distribution of tile surviving communities In the several departments is 
indicated, and stotisti<*s are gi>cn rc'prcsenting approximately the Indian pop 
ulation and the extent of its holdings. Oonsideruble unrest and apprehension 
is noted, due to encroachment by white neighbors. 

Agricultural credit societies, W. H. Freeman {Trinidad and Tobago Agr. 
Credit 8oc. Rpt. 1916~192i. pp. 16 ). — Report is made on the working of agricul- 
tural credit so<'ietie8 in Trinidad and Tobago, 1916"-1921. 

A progressive tax on hare land values, J. R. Commons {Polit. 8vi. Quart., 
S7 (1922), No, 1, pp. J^l^-OH ). — This i>a|)er dlscu8«<*s pr<»fit as a ctmstriK-tlve 
fuct<ir, as an incentive t«) the creation of wealtli, and as a basis for taxation 
ns opposed to ability to pay. A maxim of fixation is put forward to the 
effect that taxes should be afiportioned directly according to ability to pay and 
Inversely to the extent to which the employment of faculties ami resources 
increases the common weajth. Such apportioninmd is sahl to he an attempt 
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to ffuide the practice of obtaining revenue by proijortionlng inducN^ments to 
attain profits. 

Tile Orlmstad and Nolan bills recently considered, the one in the Wisconsin 
l.ei?l8latttre, the other in Congress, are compared in so far as tliey have to do 
with the taxation of fertility and improvements on land. Both propose a pro- 
gressive tax on large land values In single holdings. The Nolan bill does not 
exempt fertility from its proposed surtax, although it exempts structund 
improvements. The Crimstud bill exempts both. Both are said to be an appli- 
cation to the general property tax of the two standards, ability to pay and 
payment inver.sely to public* beneflt. It is held that the surtax advocated can 
not be shifted over to the public. 

Weather, Crops, and Mark<?t8 {U. Dept. Apr., Weather, Crops, and 
Markets, 1 (1922), Nos. 9, pp. irt-t92, figs. 2; 10, pp. m--216, figs. 9; 11, pp, 
217-248, figs. 4: 1^, PP- 249-204, figs. 2). — Current weekly reviews of weather 
conditions, with teinpeiature and precipitation charts, are cjontinued in these 
nurnhe^rs. Statistical information as to rcK^eipts ami prices of important classes 
of flgriciiltural products, witli special articles reviewing the i>osition in the 
market of particular <*cunmodit les and local or outstanding market situations, 
is also given. 

In No. Id is found a statistical summary of the country’s foreign trade In 
agricultural products during the calendar year 1021. It is indi<*ated that the 
sum of 32 of the principal agricultural exports in 1021 shows an imu*ease of 
27 per c'ent in quantity over 1020, while, the declared value of these same 
commodities was 30 per cent less tlian the 1020 ex])ort valu(?s, reilecting the 
decline in prices received for farm product.^ during the past year. Several 
tables are presented, making c'omparisons of imports and exports in 1920 
and 1023, vvitii the average for the period 1911M914. 

A section of Nh. 11 Is devoted to crop reports (pi). 2.3^1-245), in wldch appear 
the Unlt(?d States crop summary for March; statistics relating to farm stocks 
of grain March 3, 3922, and shipments out of the county where grown; the 
usual estimated farm value of important products ; averages of prices received 
by produc^ers of tlie United States; and numerous otlu^r tabulations. 

Farnrers’ Market Bulletin (North Carolina Farmer^" Market DuL, 9 

(1922), No. 49, pp. 8). — 1’his c*ontinnes the usual classified jmrtial list of 
prcKlncts which fanners Imvc* for sale, together with a note on cooperative 
storage and marketing of swet't potatoes. 

Annual report of the Winnipeg Grain Exchange, 1921 (Winnipeg (Irani 
EiXfch. Ann. Rpt,, IS (1921), pp. 17S). — This report give.s amendments to trading 
room regulations, contract grades and discounts iKial by the council for the year 
ending September 30, 3022, and statistics of prices of grain on the Winnli)t»g 
Grain Exchange, 1920 and 1921. 

Kura! reconstnictlon in Ireland, Jj. Smith-Gokih)n and L. C. Htafi.ks 
(London. P. King d Son, Ltd., 1917, pp. X H I ^279) volume coutairm 
a record of cooperative organ iKatioii, describing economic and social con- 
ditions of agriculture In Ireland and land legislation ; the early history, prin- 
ciples, and ideals of the Irish cooperative movement; the form, functions, and 
finances of tin* Irish Agricultural Organization Society ; cooperative creameries : 
agricultural and credit societies; home industries; the Department «>f Agri- 
culture and Technical Instruction; industrial cooperation and Its relation to 
the agricultural movement ; and other phases of the question. 

Agriculture lu eastern Eurt>pe, E. D. Dtuiand (i>nart. Jonr. Kaon., Hfi 
(1922), pp. 109-196). — It Is riointed out that even under pre-war conditions 
most of eastern Europe, espetdally Russian Poland, was very densely pojittlated, 
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mid fchut th<& pet capita agricultatal production was extremely low. Live- 
stock raising has always been relativ^y unimportant. It is asserted that in 
pre-war years the grain exported was a small proportion of the total i>ro- 
ductlon. 

Effects of the war and government control of food prices are shown to have 
been particularly distressing on account of the inefflciency of agriculture in 
this region. Big estates suffered relatively more than peasant farms, although 
cultivation by the large landholders is said to Im^’e been somewhat superior 
to jx^asant farming. Much parcelatlon of big estates and regrouping of jH?asaut 
holdings has been carried out, but political and economic conditions are still 
such as to retard agrarian reform. 

The two most striking defects in i)easant agriculture are inadequate plowing 
and unsatisfactory crop rotations, with the practice of fallowing a large pro- 
l>ortlr)n of the land each year. 

Cooperative wine cellars In Italy, F. J. Cuende (7*roj7. Agr, y PecttafHo, 21 
(1921), No. 1204, pp. 4lS~lilO). — As a result of a crisis in the wine making 
industry in Italy in 1903-1904, the law of June 13. 3904, was passed for the 
relief of the industry. A certain amount of <Tedit was grantcxi to small 
growers, and State support wn.s given to the federated eooix^rative wine cellars. 
This article sets forth methods of classifying the pnaiuct rcx'elved. prepayment 
to prodm^era, and other characteristics of this form of cooperation. 

Cooperation for farmers, (!. C. Cuanr t/i/;r. (iaz N. IValev, 82 (192/), 
Nos. 8, pp. 5ri8-659 ; 9, pp. ^39-4)43).— Tn making suggestions for farmers’ 
cooperative undertakings, the author has set forth first certain principles on 
wldeh Kochdale societies arc fotiiuh'd and some of the advantages of coopera- 
tive stores. Two trading societies in New South Wales, one a hulk-buying con- 
cern operating without registration and without the formation of a company, 
the other a registered cooperative society, are described as typical of succe8.sful 
farrner.s’ concerns. A detailed i>lan of procedure for organizing a c<M>peratl%"e 
s<K*iety is presentecl. 

R<'port on the working of the cooperative societies in the Central I*rov- 
inces and IJerar for the year 1010—20, A 1.. Hoyuk (Cent. Props, and 
Per or \hnlui}, Coop, Sors, Upi., 1919-20, pp, [2] -f ) --This gives a 

general progress report of riiral cnMlit societies, etmtral and provincial l)anks, 
and other cooperative societies. 

The cooperative societies of Japan (Tokyo: Dept \gr. and Com,. Bur. Ayr,, 
1921, pp. [1 ]A-15~\-[2]A-10). — This report deals with the devehqanent of the 
cooperati>e movement in Japan sint'e about 1892. Comparative tables are given 
in appendixes. The 8(K'ietic.s for cooperative warehousing of agricultural prod- 
ucts and purchase of fertilizers ar(» said to be important. 

[Wealth of the United States In farms, farm implements, and live stock], 
W. K. (In Wx^atth and Income of the American People. YorJx% Pa.: 

a. n. Merlin Vo., 1922, pp. 82-S6, Census and other official statistics 

are briefly reviewed. 

Agricultural statistics for Massachusetts and New England, coiurdled by 
S. R. 3:>ow (Mass. Dept. Agr., Dept. But. 41 (1921), pp. cS^D.-^Numeraus tables 
have been compiled, principally from the TInite<l States census for 1920 and 
from estimates for 1920 and 1921 by the TJ. 8. D. A. Bureau of Markets and 
Crop Estimates. 

Agricultural economics and statistics, E. LAHrrrE (Min. Ayr. Aryeniina, 
Mem. Vong. Nae., 1920, pp. 1-15). — These pages present a review of the work 
of tills section of the Ministry of Agriculture for Argentina in 1920. 
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[Agricultural fttatlstlcn for ttio Nothorlauda] (./oarc, Konin^, ^ederlmtjtm, 
Uijk Buropu, pp, J90-199), — Tln/^a page's coutluuc annual ata,ti»tical reporta 

previously noted (K, 8. U., 45, p, ;i07). 

[Agricultural statistics for the Hutch Colonies, 19 19] (Jaarc. Kondnk, 
Ncderlandm, Kolonivn, X9Xi), pp, 6&-78i 157, 158). — These i>Hges continue statis- 
tical rei)orts previously noted (E. S. R., 46, p. 93). 

AGEICITLTUEAL EDUCATION. 

A eomparative study of achievement in country and town schools, N. 
Frost {Columbia IJniv., Teaehetit Col. Contrib. Ed,, No. Ill {1921), pp. 70, 
fig. 1). — This study was undertaken with the si)ecilic objects of (1) showing 
that the <Hfference in performance In stdiool subjects of children of different 
ages can be obtained, (2) that tliis diiTcron<*e is a measure of school efllciency 
winch may be used to measure schoois or scliool systems, (3) applying this to a 
certain system of country schools, and (4) comparing the results in this country 
school systt'm \i'ith those in certain city school systems. 

Three tests, the Trabue Coiii)»letion-test I-*anguage 8(0 le B, the (>>urti» Stand- 
ard Keseaioli T<*sts in Aritbmotic Senes H, and Thorndike Silent Beading Scale 
Alpha 2, were applied in the country schools of Madison (k)uuty, Ky., where 
there are 6K public white schools, 0 of which have 3 or more teachers and a term 
<»f 9 months, the rest ha\ing only 1 or 2 teachers and a 6-month school year. A 
county supervisor of schools is einployeil to assist the county sui>eriatendent. 

Tile results In Madison County were compared with those obtained in Louis- 
ville, Ky., and other cities in various sections of the Unitc^d States. It is stated 
that the children of tlie Madison County 6-month schools showed less ability 
along every line tested than the children of the same age in other schools and 
that they art? learning nK»re slowly, except that the (dilldreu in one city are 
Improving as slowly in language. The Madison County 9-inonth schools com- 
pare more favorably. 

In the appendix there is ghen a list of school surveys, and some educutioual 
literature is noted. 

New York State rural school survey, <L X. Works {Kd. Hev., 05 {1922), 
No«. 3, pp. 24'7-256: /f, pp. 277-287 ; 5, pp. 512-423. pi. i).— In these pages a 
report is made by the so-called (k)niinitt<‘e of Twenty-one ” oii a survey of 
lural schools in New York, studying particularly tlte school adrninistration 
school aupix^rt, and the (pialificationH ot rural teachers. 

School admlnist ration was found to be of three tyi>es, two under district 
administration, the common school and the union free school, and a third con- 
trolled l)y what is known as the sufiervisory district. 

One .supervisory district in each of three counties w’as studied intensively. 
In addition a random se.’e(‘ti<»n was made of 1,070 common -school distrierts 
scattered throughout the State. A marked variation in tux rate was discov- 
ered, said to be due to a variation in real wealth of the school districts and 
in the willingness of different dl.stricts to supt)ort their schoois. Thus it was 
found that in Delaware (-oiiiity there were four districts with a true valuation 
between $10,000 and $20,000 and one with a valuation between $340,000 and 
$350,(X)0. In Monroe County the lowest valimtiou was found to be betwetm 
$1CK>,000 and $110,0(K>, and there w^ere two districts with valuations of over 
$900,000. In Tompkins County the range was from three districts wjth yaUm- 
tions betwetm $20,000 and $30,0(K) and one with a true valuation hetw^een 
$250,000 and $260,000. 

It is mded that the median true valuation per teacdu^r w^as $108,070 In the 
common-school districts, $107,727 in the union free-t?chool districts, and $182,857 
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In the cities of the Stnte and those villages having superintendents — that is, 
in places of over 4,500 population. 

The following figures for median per capita cost of furnishing school fadli- 
ties are given: Cities $01. villages $02.50, union free school districts $02.50, and 
common-school districts $04.70. 

Findings with regard to age and exi»erienee, aeodenilc aivd professional prepa- 
ration, and the home ntul s<s*ial exi)erience of the teachers in one- and two- 
teacher schools and village schools are tabulated. The data submitttKl indi- 
cate that important chaiigtjs are needed in tlu» administration, financing, and 
teacher prt^pn ration for the rural schools of this State. 

Tile recommendations of the committee are set forth. 

The rural school lunch to-day, h. Milam {Jour. Home Econ., IJ^ {J92Z), 
No. 5, pp. J28--1S1). — From data collected in March and April, 1921, hot lunch 
work in the rural schools of the United States was found to lx* carried on as 
follows: Suixjrvision is provided by separate specialists who direct tiie w<>rk; 
by the department of e<Uication, alone or in coofienitlon with the deimrtinent of 
public health; by the extension service; iiiul by the extension service in coopera- 
tion with the department of CHhication or with the vocational home economics 
department. 

Data as to type of supervision, percentage of schools serving hot 1unch<'s, and 
ninnher of publi<‘-hea)lh nurses are tahulated hy States. 

Eight States have hot lunch clubs, 17 us<* grapliic imsters, and 21 issue bulle- 
tins or other material through piiidic agencies. 

Education for farmers, H. Hopfk {Fdhlinf/*H Landtr. /Jg., 10 {1921), No. 
Jl-^IH, pp. S2f-35xi ). — In this pafXT suggest h»ns are made for a system of educa- 
tion for farmers, embracing tirst a period of about one year after the student 
has linished his secondary education in arts and science, t<» he spent gaining 
pnH'tical exiH*rienee umh‘r the direct suix^rvision of a sixK'ially (pialitled farmer; 
second, a period to lx* given to general cultural and economic studies, haduding 
legal and Imsiness asiM*<‘ts of farm marketing; and, tldrd, another per.od of 
practical training \Ahere the agrieullural Ikamsee would himself have suixn*- 
vision of both Intensive and extensive agricultural enterprises. It is suggestc<l 
that a third year Im‘ spent in special marketing or business enterprise,^ This 
system would he under the direction of Ecrmaii agricultural councils and sup 
IM>rtt*d by tlu' agricultural industry itself. 

Botany, developmental and des<*riptive, W. Mansfikld {Philadelphia: Lea 
d Febiger, 1922, pp. VJ I 11-222. figs. 136).^ — In part 1 of this textbook, special 
at tent ion is given to the ilevelopment and relationship of plants, to tiie moditi- 
<‘Htlons of the repnaUictive pro<*ess and organs, and to the deveh»p*»€‘in of new 
tissue or ,s}X’clal moditicutious of old tissue in t*ach succetxling higher groui). 
Fart 2 contains the facts consi<lered ne<‘essary for a complete understanding 
of the study of roots, stems, buds, leaves, dowers, fruits, and seeds. The illus- 
trations consist largely of photographs. 

The teaching of soil bacteriology, P. K. Raowis ( /owr. Ainet . f>ov. Atjnm., 
IS {1921), No. 8, pp. S2S~S29). — A separate and distinct <‘ourse in soil bacteri- 
ology is said to have a place in the curriculum of every agriculturnl college, and 
suggestions are made as to preretpil sites for such courses, outlines of lei tures, 
and lalMiratory exercises. 
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Alabama College and Station. — Dr. Alfred H. W. Povab, associate jn*ofe»»or 
of plant patholojjy and associate plant pathologist, has been appointed assistant 
professor of botany at Northwestern University. 

California University. — A board of five members has been designated by the 
goveraor to l(»eate a site and prepare plans for a school or college of agricul- 
ture in southern CalifonPa. This board consists of H. A. Jastro, chairmaii, 
Senator S. C. Kvana, Mark Crimes, G. H. Hecke, and Dean T. F. Hunt, 

This board is entirely distinct from the commission of seven also upiw)inted 
by the governor to report upon a system of agricultural teaching and investiga- 
tion in the State, us previously noted (E. S. R., 4(5, p. oDO). The commission 
comprises A. (k Hardison, clialrinan, W. S. Guilford, Dr. Ehvood Mead, .1. .lames 
Hollister, S. W. Baker, S. G, Mortland, and H. G. Sproul, comptroller of the 
university. The commission has recently returned from a comprehensive tour 
of the country, during which many institutions were visited. 

Dr. .T, C. Whitten, head of the division of pomology since 1910, died on June 
5 at Washington, 1), C , where he had come to attend a conference of the 
Federal Horticultural Board. Dr. Whitten was born in Maine in 186(5 and 
educated at the South Dakota College (B. S. 1892, M. S. 1899), Cornell t’ni- 
verslty, and the University of Halle (l*h. D. 1902), and previous to going to 
California had served in various cnijacltles at the South Dakota College, the 
Missouri Botanical Garden, and the Missouri University and Station. His 
long service at the last-named Institution from 1895 to 1918 vv'as specially note- 
worthy and Included nuineroiis research project.s of a high order, such as the 
relation of color to tenii>erature and hardln<»ss of cultivated plants, breeding 
for hardiness in the peach and for late blossoming in the apple, fruit hud 
development in various orchard species, hud variation in the apple and straw- 
berry, and pruning, transplanting, and nutritional studies with several horti- 
cultural plants. 

Dr. Whitten had also rendered moat effective service as a teacher, helping 
to train an unusual number of well-known workers in horiticultural fields. 
He w'as a member of many organizations, including the American Association 
for the Advancement of Science, the Ainerl<»an Society for Horticultural Science, 
the Society for the Promotion of Agricultural Science, the American Borno- 
logical Society, and others. He was the author of a number of books and of 
several hundred papers in station publications, horticultural magazines, etc*. 

Kansas College and Station. — The college and station are cooirerating infor- 
mally with the recently organized Southwestern Wheat Improvement Associa- 
tion, which has its headquarters in Kansas City, in a long-time campaign to 
improve the (piality of winter wheat ])roduc‘ed in Kansas and adjacent States. 
The program agreed upon seeks two principal obje(.'ts: (1) A change in wheat 
buying practices, especially at country points, so that the prices paid to indi- 
vidual wheat growers will more nearly reflect quality differences than do pres- 
ent practices; and (2) improvement in methods of production to eliminate or 
minimize the factors wliich now depress quality. It is expected that the cam- 
paign will have the support of all agricultural and commercial interests of the 
so\ith western winter wheat region and that it will be chiefly educational, 
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Construction of the new addition to the agricultural building, which is to 
cost $275, <XK), was started June 1. 

The degree of doc*; or of science was conferred at the rwent commencement 
on C. V. Piper and W. T. Swingle of the Buretiu of Plant Industry of the 
U. S. nepartment of Agriculture. 

Kentucky Station. — C, G. Fuss, assistant chemist in the public service 
laboratories, resigned Afay 31. Harry Allen, assistant chemist in the fer- 
tillzer department, has h<^n appointed cJieinist, and Ixdah Gault assistant 
chemist. 

Maine Universlty.—Among those receiving the degree of doctor of scienc<‘ at 
the recent eoimnenocment was S. Merrill, dean of the college of agriciiitiirf* 
and dirc'ctor of the extension service, 

Massacfiusetts College and Station. — The vacancy caused by the resigna- 
tion last fall of I>r. W. S, Uegan as assistant professor of entomology has l)een 
tilled by the apiniintment, effective September 1, of Dr. Charles 1*. Alexander, 
systematic entomologist in the State Natural History Survey of Illinois. 

Dr. Hubert I), Goodalc, research professor of poultry husbandry and specialist 
in i)roi>lem8 of heredity in lvoult^^^ resigne<i June 1 on account of ill health. 
Miss Ethel M. Bradley, analyst in control work, resigned July 15. 

Michigan College and Station. — A new substation of 4d acres has recently 
been established at Manceloua in Antrim (bounty. Potato culture and soil fer- 
tility are to be the major proji'cts at this substation. 

A building and equipment for hogs is to he constructed on the coll<‘ge farm. 
Another building tK) by 4d feet will soon be available for increas(^l work in Im cf 
cattle investigations. 

Xlecent api>ointments include <». B. Pri<‘e, assistant in soils in the Missouri 
University an<i Station, as research assi.staiit in soils, and IT. M. Wells of the 
Ohio State University as assistant in horticulture. 

Mississippi Station. — Earb‘ firinthal has resumed his duties us dairy hu.s- 
handman after a year’s have of absence. Rowland (X>wart has been appointed 
assistant agronomist beginning duly 1. 

Missouri University and Station. — V. U. Gardner, (dialrman of the dei)ar(- 
inent of horUcultnrt*, has resigned effective Sepiember 1 to accept a similar 
position with the Michigan College, and will be succeeded by T. J. TaU)erl, a 
graduate of tin* university and now superintendent of institutes and extension 
schools at the Kanstis College. 

Cornell University. ^ — A ixunology storehouse and cold storage plant is being 
erected in the lamudogy <ireliards at an estimahMl cost of about $3(1,00(1. The 
building will provide a modern packing plant, a cold storage system with a 
capacity of 2,000 bids., and three rooms for experimental work. 

New York State Station . -Walter F. Norton has bt'en appointe<i assistant 
chemist beginning July 1. 

Pennsylvania College and Station. — A meeting of about 150 fanners of the 
State to consider the ikhmIs of the institution along resean h lines was held at 
the college May 25 and 20. This group of farmers investigated the* s tiiation 
v^ery thoroughly, apr>ointing snlK*oiuuiittee.s to bring in re<*onnneiidatioti.s as to 
the needs in the various lines of subject matter, and lu'fore a<]journin<‘iit desig- 
nati‘d a f>ennanent (xmmiittee of 12 to end<mvor to see that tlie recommendatious 
are made effective. 

ITactlcally all the subcommittees lahl emphasis on the lu^ed of increastnl 
financial support, laboratory and other facilities, and inldltional personnel. 
Indorsement was given to the principle of spe<*ial taxation to insure an a<lequatc 
and i>ernianent financial policy for the institution. Tlie const ruction of a new 
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Station building was urgf^d, as was also the appointment of a vice diiiector of 
resea reh. 

State siipix»rt of the Institute of Animal Nutrition was advocated, not only 
to maintain present investigations but for their extension to include work with 
sheep and swine. Other reoonunendations looked toward the provision of im- 
prove<l library facilities, the purchase of a dairy farm and herd* the rapid 
ext(Uision of the soil survey and the establishment of soil test farms on each 
important soil formation of the State, a new horticultural building ami modern 
greenhouses, an elaborate poultry husbandly huildaig ami plant, additional 
buiding >3 lor animal husbandry, botany, plant pathology, and entomtdogy, en- 
hirgement of the work in farm enginet^ring, tla* provision of a distinct depart- 
ment of beekeeping, and the establishment of a department of farm economics, 
mark(»ting, and rural soc.ology. 

The resignations an^ noted of (^arl G, VMnsim. professor of pomology exten- 
sion. effeelive May 1 ; H. K. Thomas, assistant professor of plant iiathology, 
elTeetivt* June 3h; H. K. Anderson, instructor in agricultural education, effec- 
tive April 1 ; I*. ,1. Haler, assistant H foivstry, efl’ective July 15; H, B. Mason, 
assistant in rural organization extension, effective June 30: and A. J. Bouha, 
research fellow in poultry Inislmndry, elfective August 15. Hecent ai>i>oint- 
ments in<*lnde Paul Thayer as professi^r of pomology extension, beginning July 15 ; 
J. M. M<‘Kee, associate professor of rural economics extension, beginning July 
1 ; li. M. rjnileiuuth, assistant in forestry, beginning June 15; Monroe J. Armes, 
assistant in agricultural extension, beginning June 15; and C. J. Irvin, assistant 
in experimental agronomy, bt*glnning July 1. 

Porto Uico Htatioii. — T). W. May, agronomist in (barge, is spending the 
summer lu Euroix* in a study of numerous matters of inteiv.st to Porto Uico. 
Among tlu^se are methods of soil treatnumt, incliid.ng fertilization; the l^panisb 
races of cattle from wbicli the so-called native cattle of Porto Uico have de- 
scended, and the methods of handling (Juernsey cattle, many of which are being 
fntrodiUN'd into the island; the causes of the recent aiipreciahle falling off of 
Preiich importations of Porto-Uican coffee; and the methods of growing and 
prt'serving (mions and peppers. 

South Oakota College and Station. — The LE. D. degree was conferred upon 
Director J, W. AVilson by the University of South Dakota at its i*e<^‘nt com- 
mencement. 

Texas fJollege.— A (*ourse has recently been established In agricultural ad- 
ministration. This course has been designed primarily for students Interested 
in the business and social side of agriculture and of country life rather than in 
the i)rod ac tion or technical side. 

VVlscoiisin University and Station, — Dr. A. G. Johnson, associate professor 
of ]dant pathology and associate plant pathologist, has resigned to devote his 
time ('ntir<‘ly to patliological work for the Office of Cereal Investigations of the 
IJ. 8. Department of Agriculture. 
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Tlie relation of research to the public has been a subject niucli 
written about, especially since the war. The value and importance 
of research have been emphasized by many convincing illustrations, 
and increased encouragement for developments in that line has been 
freely prophesied. It has appeared that the hold which science has 
taken on the public mind was in the nature of a wide awakening 
wliose effects would soon be evident and would be felt permanently. 

As time has gone by, however, these expectations have not been 
fully realized, and there has been some evidence that conlidence is 
somewhat on the wane. Latterly, discussion has turned to the popu- 
larization of science; and in that connection there has been analysis 
of the general interest in science, and the attitude of the public 
toward it and toward ways and means for its advancement. This 
discussion has not had ]:>articAilar reference to agriculture, and it 
has not been confined to this country; but as far as it relates to 
applied science as a whole it is probably reflected in the field of 
agriculture, a field in wdiich the meager tangible evidence of stimu- 
lated interest has been disquieting. In this country progress has 
scarcely kept pace with the growth of provisions for agriculture in 
other directions, and the hold of agricultural research on the public 
has perhai)S not materially strengthened. In Great Britain, which 
was brought during the war to a keen realization of the importance 
of that industry, the proposed policy for the liberal encouragement 
and support of agricultural inquiry and teaching has even suffered 
a considerable reversal, causing much disappointment to those who 
had looked for an enlargement of opportunity. 

The situation with reference to science as a wdiole is illustrated by 
a series of articles in Nature^ calling attention to the falling off of 
lay interest in the British Association for the Advancement of Sci- 
ence. This is said to be in such sharp contrast with the previous 
attitude of the public as to bo a matter for concern. In that connec- 
tion, several correspondents have intimated that the loss of interest 
and confidence on the part of the public might be due to the fact that 
scientists had lost their fighting spirit and the courage of their con- 
victions. This is hard to believe, but they have undoubtedly suf- 

101 



102 


EXPEKIMENT STATION RECORD. 


IVol. 47 


fered digax)pointineiit which may have dampened the ardor of their 
public effort. 

In this country the relation of scientists themselves toward pro- 
moting broader publicity and interest in their work has been brought 
into the discussion, especially in connection with the writings of 
popular science. The general opinion is ventured by one writer that 
there is relatively less popular knowledge of science and less interest 
in its methods and achievements than there was a generation ago, 
a view in which several other writers have concurred. It is declared 
that science is relatively losing ground in popular interest and esteem, 
and that it is questionable whether the interest of the American 
people in scientific questions has kept pace with the growing impor- 
tance of science in human life.” 

This relative decline in the popular knowledge of science is at- 
tributed by several writers to the form in which science is presiuited. 
It is held that ‘‘ what is needed is the presentation of science in a 
form comprehensible to the educated and thinking man.” A news- 
I)aper writer who has paid special attention to writing pof)ular ac- 
counts of scientific findings cites his long experience in proof of 
the charge that “ the worst writers on scientific subjects are scientific 
men, for the reason that they do not know how to make their writ- 
ings interesting”; and adds that it is manifestly futile to publish 
uninteresting articles, for no one will read them.” 

The argument in the discussion thus far seems to be all on one 
side, for although it has been going on for five or six months no 
one has come forward to controvert the general trend of opinion 
as expressed in scientific journals. It is agreed, moreover, that if 
the contentions are true it is high time for all men of science to 
consider seriously the matter of science and the public. It is urged 
as necessary^ “ to understand tlie public, the point of view of those 
we desire to reach, the mental background with which the science 
w^e present must be harmonized ; to understand science and ourselves; 
to keep in mind what constitutes science; to have a clear idea of 
what we wish to give the public.” No one wfill question the need 
for these things in reaching the general public; the catalog is com- 
prehensive, and bearing it in mind will usually be helpful to writers 
who aim to popularize their work. 

The effective presentation to the general reader of the results of 
investigation is a matter which workers in the field of agriculture 
have had to consider and to deal with for many years. They have 
met with a large measure of success. No one will question that they 
have aroused a tremendous interest in science and its teachings in 
relation to agriculture, and incidentally in science in a broader 
sense. 
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These writings have contributed in no small degree to the growth 
of general intelligence about that basic industry, and apart from this 
influence on those engaged in it have given an insight and under- 
standing which have changed the view of the publics toward it. It 
is now seen as involving brain as well as brawn, and as being rooted 
in scientific principles which the producer must understand and em- 
ploy. I^erhaps few more striking illustrations could be cited of the 
development of public confidence in science than those which can be 
drawn from agricultural investigation and experiment during the 
past quarter century. 

Success in reaching the farming people has probably been due in 
no small degree to the closeness of the workers to theii* audience; to 
their understanding of the reader, his business, his experience, and 
his habits of thought. But as agricultural investigation has become 
more highly specialized, this contact and acquaint ance has not 
always remained as intimate as formerly; and many investigators at 
present have not the earlier background of agricultural training or 
experience. The effect of this may be reflected in their attitude and 
habit of mind. Not all of them have (ailtivated the capacity, or do 
not exercise it, of ])opularizing their work. To some it apparently 
makes little appeal, while others are so absorbed in their investiga- 
tions that they may not realize the importance of this other contact. 

Again, as a result of this absorption in the technical aspects of 
their studies, investigators may get out of the habit of thinking of 
them in terms of their ultimate bearing. Not infrequently it is 
difficult to (Ira'w out from the more abstract workei's succinct 
examples of the utilitarian aspeds of their work. This is })artly 
due to caution, and is oftiui excused on that ground, but actually 
it may be a reflection of an attitiid(i and habit of thought. The 
tendency is to concentrate on the thing being done, rather than 
what it may mean to the popular mind. Partly because of this, 
those engaged in the simpler lines of experimentation are often 
able to make a more popular appeal. 

No one will question that agricultural investigation has (on- 
tinued to keep close to the ground. It has had very definitely in 
mind the industry and the people it %vas seeking to aid. In some 
cases its attitude may have been too narrowly practical, with the 
result that it has developed information rather than principles, has 
stopped with observations and facts instead of disclosing their limi- 
tations, their relationships and real significance. The present tend- 
ency toward more abstract investigation aims to correct this and 
lay a broader foundation. 

But this growing technical character of investigation should not 
become a barrier between those who are carrying it on and those 
in whose ultimate interest it is done. The possibility of such an 
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occurrence increases rather than diminishes the importance of at- 
tention to the popularization of the results of an inquiry whenever 
the stage is reached where they can be presented and deductions 
drawn. No matter how abstract and technical an investigation in 
agriculture may be for the time being, its ultimate purpose is either 
application or the development of the means of advancing applied 
science. Hence the investigator can not afford to restrict his audi- 
ence to scientific readers, or to leave out of his thinking the man on 
the farm. 

To no small extent, liowever, it may appear to the outsider this 
is being done. Probably quite as much is now published outside the 
station literature as in its bulletins and reports. There is less writ- 
ing by station men for popular consumption than formerly. The 
annual reports are often of a character that does not invite the 
attention of the general reader, in some cases being purely admin- 
istrative records with little in the way of results or explanations of 
the work and its aims. While many of the bulletins of the regular 
series are excellent and interpret the results for the reader, others 
are technical records of experiments written from the researcli point 
of view. 

Naturally there is very much to be reported which for the time 
being is suited only to the technical reader. It needs to be recorded 
for the benefit of advancement in agricultural research. The pos- 
sible danger lies in inadvertently conveying the impression that the 
interest lies in investigation for itself imstead of for the use that 
may be made of it. The public deserves, when the time comes, a 
clear, concise report, which will be instructive as well as informing; 
will show the meaning of the results as well as give empirical rules ; 
will be scientific in its purport and interpretation, and not alone a 
record of observations and facts whose relationships are not traced. 
And it may well be encouraged to look for this through preliminary 
or tentative reports not too long delayed. 

Success in writing for the general public often rests back on the 
data themselves, the material out of which facts are made. These 
are not always adequate to a satisfactory presentation. They do not 
enable the analysis to proceed far enough to explain their meaning 
and relationships. The method of experimentation followed sup- 
plies a large volume of data, but not necessarily such as will give 
intelligible and constructive information of a scientific character. 
In some classes of experiments the results can be measured, while in 
others they are only described. The sources of error in many types 
of comparatively simple experiments are too great to enable inter- 
pretation of the results, and hence they can not be discussed in a con- 
fident and straightforward manner. 
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On the other hand, certain types of work supply only informa- 
tion, facts which are not strictly scientific because their true rela- 
tions are not determined. They may not be strictly experimental 
results, because their determination embodies so many factors not 
under experimental control and whose variations there are no de- 
pendable means of estimating. And data which terminate in dollar- 
and-cent comparisons do not relate to scientific facts although they 
may be temporarily interesting and informing. They may be given 
a prominence to which they are not justly entitled; they lack the 
permanence which attaches to a scientific fact. 

The spirit of science is simplicity, to bring order and system out 
of the complexity of facts and observations, to make the final result 
so clear that it can be understood and become a part of the general 
fund of information which the practical man employs in his rea- 
soning and generalization. To that end it is as important to be 
able to set forth the facts intelligibly as it is to know them. 

Popularizing the work of science should not be construed as writ- 
ing down to the public. It is rather a consdentioiis effort to state 
in simple terms something which has been mastered by the writer. 
The better it is understood, the clearer it can be stated. Such writ- 
ing carries the writer further in his thinking than docs the mere 
recording of relative results derived from arbitrary variations in 
treatment. A publication prepared on the latter basis is one of the 
easiest kinds to write. It requires less digesting of data, and it does 
not attempt a scientific interpretation of the results with reference 
to their causes and relationships and limiting effects. 

To present the results of investigation or experiment for the 
general reader requires a niiistering of the facts and their meaning, 
a process of crystallization so that they may be stated with clarity 
and brevity. It is much less a matter of skill in popular composition 
than of clear thinking and plain expression. Naturally it involves 
hard study of the results before the attempt is made to explain them 
to others, followed by an appreciation of the reader’s point of view. 

Several of the experiment stations arc already giving special atten> 
tion to popularizing their work and getting it before the public. 
The press bulletin series of numerous stations is helping to let the 
public see that it is not being forgotten in a concentration on techni- 
cal investigation, and is showing the practical bearings of such 
abstract inquiry. The annual reports of a number of stations have 
also been directed especially toward these matters, and have been 
written,, with specific reference to the general public. They are fine 
examples of conscious effort in that direction. 

The extension force may be a very effective means of publicity, 
and it often is. This requires, however, some special effort in instruc- 
tion and in interpreting Jor them what is being done. 
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One thing the public needs to be instructed in is the requirements 
of investigation — the need for doing things in the cautious and 
laborious way of the investigator, of prosecuting studies which may 
seem for the time being to be without practical interest. The product 
of popularization may thus have a double value in showing not only 
the result but in explaining the manner in which such technical 
inquiry is directed toward practical ends. 

What it is [)ossible to do in presenting technical data based on ab- 
stract lines of inquiry was forcibly illustrated by the hearings before 
the House Agricultural Committee on the Purnell Bill last February. 
The time-consuming and expensive processes of original research, 
the stops by which progress is made from point to point, and the 
practical, every-day value of the results which may follow were set 
forth in a manner not spectacular but convincing, which commanded 
closest attention. 

A recent attempt of the British Ministry of Agriculture and 
Fisheries to acquaint the public with the nat ure, results, and bearings 
of the agricultural research going on in (Jreat Britain is worthy of 
mention in this connection. This took the form of a seini-tK)pular 
pamphlet entitled Agricultural Kesearch and the Farmer, descril)ed 
as a record of recent achievement. In it the belief is ex])ressed that 
in the hard times through which British agriculture is passing, the 
development of research will prove a powerful agency of resloi'ation. 

By way of introduction, it is explained in this interesting account 
that at least three parties arc clasely concerned in what agricultural 
research is doing and proposing, namely, the farmer for whose 
benefit it is primarily carried on, Parliament which largely pro- 
vides the funds, and the public which pays the bill and will ulti- 
mately rec^eive a full return for the expenditure. But it is urged that 
the efforts and results of this research are largely unknown to these 
three interested parties, as the accounts are often published in 
scientific jounials and proceedings to wliich the farmer or layman 
does not readily turn, and are set forth in technical language. Ac- 
cordingly it is felt that “ there is a fault in the line of communication 
between the research worker on the one side and the general public 
on the otlier,” which this publication attempts to bridge. 

Another aim of the pamphlet is to stimulate the interest of the 
practical agriculturist in research, “ and show him that the scientists 
who are engaged in the research institutions up and down the coun- 
trj^ arc not indulging in a favorite hobby, but are working at prob- 
lems of fundamental import;ance to agriculture and exploring new 
country from which rich provision may in future years be ex- 
pected.” An important suggestion is that perhaps also the report 
will serve to indicate some of the difficulties against which research 
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workers have to contend, and the amount of time and labor which 
is often required to secure even a small advance in knowledge.” 

The work has been admirably done. The material gathered from 
the various institutions is classified and described on a topical basis; 
and a vast amount of information is presented on the purposes, 
means, and results, in their proper setting, which cannot fail to be 
interesting and convincing of its value. 

Kegarding the propriety of popular writing, it is a mistake to 
imagine that the attempt to interest and instruct the public in the 
work being done means stepping out of the special field of the experi- 
ment station. Such an attempt is not a departure from the under- 
lying and distinguishing purpose of the station as an agency for 
gathering facts and making them and their applications known to the 
public. It means merely an interpretation of the results in practice, 
a study of the data and facts in their scientific relationship with 
respect to their meaning to the practical man, with his special 
envii'onment and background. It involves, of course, carrying in- 
vestigation to a point where the data can be interpreted in terms of 
practice as well as contributions to science. Such efforts to make 
clear and applicable the findings of his investigation are well within 
the province of the scientific man. They may even l:)e of personal 
advantage to him, as well as to his institution and the general 
public. 

One of the benefits of attempts to popularize tlie results of science, 
if done conscientiously, is reflected in the worker himself. That is 
why it is not time lost to liim or to those in whose interest lie is 
working. It will be reflected in his attitude toward his investigation 
and in clearer, more critical thinking about it. Manifestly, it calls 
for studied effort in the case of most workers, and may mean an un- 
welcome interruption of the course of investigation. But every 
experiment station owes it to itself to maintain contact with the 
public through publications from time to time w^hich will explain its 
work and make its bearings clear. The matter cannot be relegated 
to the extension service, for the members of that service themselves 
need to have the results and their meaning clearly crystallized for 
them. 

More general effort in this direction may be necessary to maintain 
popular interest in the station and to win for it the intelligent sup- 
poH it deserves. Although the assistance of editoi's and publicity 
services are quite generally available, it will usually need some atten- 
tion from the administrative head to keep the matter before the 
workers and to cultivate in them a favorable attitude and viewpoint. 
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Technical methods of analysis, edih'd by 11, (L Grtifin {Nezv York and 
London: McOraw-lItU Jiook Co,, Inc., pp. A"y~{-6'(>6\ figs. 29). — This book 

consists or a selection of analytical methods which have been adopted as 
standard proc'odures in a lar^e commercial laboratory engaj^ed in technical 
analysis. The analyses selected in(?lnde general inor^i^anic, orpinic, and mis- 
cellan<‘ous materials; iiK'lals, fuels, paints, and paint materials; oils, fats, 
waxes, and soaps; wood, paper, and paper makin^>: chemicals; textiles and 
textile libers; and foodstiilTs. 

PuhlJc health chemical analysis, K. C\ UhiKOEHUK and A. Forster {fMndon: 
aonstahlc d Co., Ltd ; New York: 7). Van Nostrand Co,, 1920, pp. 17//-f 
figs. 60). — This is a laboratory mannal for the analysis of air, water, and 
sewerapjo; milk and dairy products; cereal products; supars; alcoholic bever- 
ages; spices and condiments; metallic poisons in foods; and disinfectants. 

Procceclin|?s of the thirty-fifth annual convention <>f the Association of 
Official Agricultural Chemists, 1019 {Jour. Off. Agr. Ckem., 4 {1921), 

Nos. 5, pp. SJ9-lf6S, fig. 1 ; pp. 'f61f~G19, pi i).— Tliis is n d{dnil(‘<i report of the 
convention held at Wasliington, f). O., November 17-19, 1919. A general report 
of these meetings has been previously noted (E. S. II., 41, p. 799). 

A method for the cultivation of anaerobes, L 1). Ih siiNELi. {Jour. Bart., 
7 (1922), No. 2, pp. 277-28/, figs. 2). — The author, at the Kansas Experiment 
Station, reports success in the use of phosphorus for the removal of oxygen in 
the cultivation of anaorohk* bacteria, an aluminum pressure cooker being 
used as the anaerohic Jar. 

Substitution of hromthymol blue for litmus in routine labort'itory work, 

II. H. Baker {Jour, Bad., 7 {1922), No. 2, pp. 301-306 ). — Among tlie advantages 
claimed for l)romthyinol blue as a sulistdnte for litmus in routine laboratory 
work are that it is easier to prepare, it includes the neutral faiint in its 
range of H-ion concentration, it d(»es not inhibit add {iroduetion, and it is 
not reduced by microbial action. It is also noted that the reaction of a 
carbohydrate medium containing lirointhymol blue can be recorded at any 
time during incubation and can be road by artificial light. 

The microscoiie in the mill, J. Scott {IAvo pool: North, rub, Co., Lid., 1920, 
pp. X-\-240, figs. 12Jf). — This volume, wliich is made up of articles appearing 
serially in Milling, includes descriptions with illustrations of the microscopical 
appearance of wlieat, barley, corn, oatmeal, Chinese flour, the proteins of 
flour, and alumuium hy<lroxid in flour ; microscopical changes occurring during 
the conditioning or tempering of wheat and the hydrolysis of starch; and 
ciiapters on saponins, corn cockle, the corn ergot fungus, white-head disease 
of wheat, mh.Tofungi of grain, corn rusts, rope In bread, the wheat midge, 
the corn sawfly, grain weevils, the Mediterranean flour moth, and spontane- 
ous combustion of corn. 

Some microchemical tests for alkaloids, O. H. Stephenson {Philadelphia 
and London: J. B. lAppincoti Co., 1921, pp. pis. 27). — This volume is 
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the outcome of nilcrochemlcal exarnlnatioriH of alkaloids at the Bureau of 
Chemistry, U. S. D. A. In all 64 alkaloids have been tested, but owing to the 
doubtful purity of 13 of them only 51 are described. Detailed descriptions are 
given of the tests, and the most characteristic crystal formations are illustrated 
by microphotographs. The volume includes a section by C. E. Parker on the 
chemical examination of the alkaloids used. 

Apparatus for the deter mi nation of hydrogen-ion concentration. — Appli- 
cation to the detection of mineral acids in vinegar, A. Kling and Mr. and 
Mrs. a. Lassujjr (Conipt. Uen(f, Avail. Hvi. [PariH\, lllf {1922), No. 3, pp. 

fig. simple apparatus for the electrometric determination of 

D-ion con(‘entration is described, and data are presented on (hiterminatlons 
of the Ildoiy concent ration of vinegar before and after adding small amounts 
of snlplmric acid. While the plT values of the unadulterated vinegar samples 
varuMl from 2.rel to 2.84, those ot vinegar containing traces of sulphuric acid 
never exc(‘(‘(l<*d 2.t)2. 'The authors .are of the opinion that either the electro- 
metric metliod or the colorinudnc method, using th.vmosulphophathah‘iii, is 
suitahh^ for detecting adultoration in vinegar. 

The etteet of H-ion <*on<*eiitration upon the determination of calcium, 
A. T Sriom. (./ow?'. HtoL Chvm., 30 (1922), No. 2, pp. 521-330). — The zone of 
11 ion (‘oiiciuitration most favorai)le for tlu‘ determination of calcium by the 
Mr(!rudd(m method (E. S, It., 23, p. 9) has been found to lie la^tween pH= 
and pll—nd. Beyond these limits on th<' acid ('alcium oxalate is dis- 

solvisi, and on the ulkalim' side magnesium ammonium pliospliate is precipi- 
tattMl. It has h(‘en found to make no dithu’ence whether the acidity is regu- 
lati'd by acetic acid and sodium a(*etate mixtures or by adding ammoriia to the 
ac:<] plu)S]»hates present. 

A rapid and accuratt-! method for calcium in urine, A. T. SnoiiL and F. 0, 
J'icm.rY (Join. Jiiol. Ch<ofi., 50 (1922), No 2, pp ) . —The method de- 

scribed i.s <‘sseiitially the Mdiimeti'K* pn»e(‘dur<* r<‘<*omiiiended by MctTuddtm, 
with the exception that the contamination of the iirocipitated calcium oxalate 
with uric acid is avoi<l(‘d h.\ iireliminar.s oxi<lalK)n <»1 the urine with ammonium 
l>ei sulphate. In ('arr.Ning out th(‘ suhseuuenl procipitation of the caleium 
oxalate, the U-ion concentration is adjusted to the limits sugg(‘sted in the 
previous iiajxM* h.\ using luie or two drops of meth>l red ami adding am- 
monium hydroxid to the proper <‘n<l point. 

Iiive.stigations on the niti*f)g<‘iious metabolism of tlic higher plants. — 
1, The isolation of proteiii.s from leaves, A. Fhiuxall ami S, IT Sciiky\ku 
(Biochein. Jour., 15 (1921), .Vo. /, pp, 00-15). — Ksseutially noted from a pre- 
liminary re])ort (E. S. it,, 44, p. 564). 

Is lipasfj a normal constituent of cow’s milk? E S Pai.meu (Jour. Dairg 
8V‘n, 5 (1922), No. /, pp. 51-03) - -'Experiimuits tx'gun at the Missouri Experiment 
Station and completed at the MiniU'sota ExiKTiment Station are reported in 
which attem})ts were made to deUK*t the prosen<*o of a lipase in c<wv's milk by 
the technique employed by Kogers, Iku-g, and Davis (E. S. U., 27, p. 179), with 
various modifications. In no case \vas snlHcieut evidence obtained to show 
that cow’s milk normally contains an active lipolytic enzym. 

IVoof of the presence €>f lii)ase In milk and a new method for the detec- 
tion of the enzym, F. E. Dice and A. E. Markley \Jovr. Dairg Sci., 5 (1922), 
No. /, pp. Previous methods for the detection and deteiauination of 

lipase and their applleatimi in nttem]»ts to prove the presence of lijHdytic 
laizyms in milk and milk jiroducts are reviewetl, and a new method is de- 
scribed by means of w^bich tbe presence of lipase in milk is considered to have 
boon positively demonstrated. 
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In the method described cream of high fat content, heated to destroy any^ 
lipase present, is used as the substrate, and the medium is saturated with 
sucrose which serves as a preservative, preventing the growth of bacteria but 
not interfering with enzym action. Acidity is determined at the beginning and 
end of the digestion period by diluting an aliquot of the sample with about 
five times its weight of distilled water and titrating to neutrality with n/10 
NaOH, using phenolphthalein as indicator. The principal advantages of the 
method are considered to be the fact that a natural fat is employed which is 
well emulsifitid, and the sugar serves to increase the viscosity of the mixture 
to such an extent that there is no separation of fat for a long time. While 
an increase in acidity can be detected even at room temperature, the enzym 
is found to be much more active on incubation at from 38 to 40® C. That the 
Increase in acidity is flue to a lipase present and not to bacterial action was 
shown by the fact that the bacterial counts in all mixtures were low^ and tended 
to decrease as the acid production went on, that tlie rate of acid production 
increased regularly with the amount of raw milk added, and that the greatest 
rate of reaction took i)la(‘e at the beginning of the digestion period. 

The presence of lipase in milk is Oiought to explain certain cases of rancidity 
of butter and cheesf*, sw('etent‘d condensed milk, whole milk powder, etc. 

A study of the chemical and physical properties of remade milk, L. S. 
Palmek and C. D. Dahle {Jour. Dairy 5 (1022), No. i, pp. X-JS, fig. 1 ). — • 
This is a report from the Minnesota Kxperiinent Station of an examination 
of the physical and cbeml<*al properties of milk remade from each of the thret» 
types of powdered milk at present on the market (drum, pressure spray, and 
centrifugal spray processes), and also of milk reconstructed from skim milk 
powder, water, and s^veet unsalted butter. An ordinary egg boater and Dazey 
churn wore used in remaking the milk from whole milk and partially skimmed 
milk powders and winter, and a De Laval emulsor in reconstructing milk from 
skim milk powder, butter, and water. Tap winter at a temperature of from 
30 to 05° C. was used in all the experiments except those on freezing point, 
specilic conductivity, and buffer action, in which distilled whaler was used. 

The various samples of milk were prepared according to the directions given 
by the manufacturtT and were then tested for freezing point by the Hortvet 
method (E. S. K., 45, p. 506). The freezing temperatures of normal cow’s 
milk and of the various remade milks w^ere as follows: Normal cow’s milk 
— 0.555°, drum process — 0.655, pressure spray —0.545, centrifugal spray 
—0.500, and re(‘onstriicted — 0.560°. These results show^ that the manufac- 
turers of the drum process partly skimmed milk pow^der recommend slightly 
more powder than necessary and the manufacturers of the centrifugal spray 
process powalor slightly less pow^der than Is needed to secure normal freezing 
point results. 

For the oth('r determinations the milks were prepared in such proportions 
as to give a normal freezing point. For the drum process powder this was 
found to be 10.6 per cent, for the centrifugal spray 12,8, and for the pressure 
spray 12.5 per cent powder, and for the reconstructed milk 9.16 per cent powder 
and 4,16 per cent butter. The speciilc gravity was determined at 60° F. two 
hours after the samples were prepared. The spt*clflc conductivity was deter- 
mined in a Freas cell at 25° C. Viscosity determinations were made with a 
McMlehael viscosimeter, observations at 25° being made (1) while the milk 
was fresh and (2) after standing for 24 hours at 7°. The results of the 
various determinations are presented in the following table. In all except 
the freezing point determination the milk used as a standard was freshly 
pasteurized. 
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Freezing point, viscosity, and specific conductivity determinations in remade 

milks. 


Kind of milk. 

Freezing 

point. 

Viscosity at 25® C. 

Spcciflc 

conduc- 

tivity. 

Fresh 

After 24 
hrs. at T, 

Normal 

Drum procciss 

Proasiire spray ..... 

*C. 

-0.555 

- .550 

- . 545 

- . 548 j 

- .560 

1 

Ccnttpoiisc, 
1.39 
7.3t) 
1.79 
2. 25 

1 1.94 

1 

Ccntipotsi^ 
3. 25 

5.91 
a. 64 
4. 10 
2. 29 

Mho. 

0.00547 

.00625 

.00545 

.00.560 

.00570 

Centrifugal spray 

Reconstructed 



A ('ompariHoii of tiie figures in the above table siiovvs tliat the specific gravity 
of the remade milk lies within the limits of variation of fresh milk. The 
viscosity of the remade milks is higher than norinal, probably as a result of the 
alteration of the colloids during the process of drying. The specific conduc- 
tivities of all but the drum process milk are within the normal limits, tlu' high 
conductivity of the latter being attributed to partial skimming of the milk. 

Other physical features noted are the failure of cream to rise appreciably on 
any except the milk made from t!\e centrifugal spray powder and the separation 
of solids not lat in some of the samples, notably the drum process. 

The chemical properties studied included determinations of soluble iirotein, 
as giving an index of the maximum temperature em{>loycH.l during the drying 
process. The values ohtaiued were normal milk 0.04 t(^ 0 77 per cent, centrifugal 
spray 0.70, i>ressure spray 0 50, reconstructed 0.52 and drum process 0.46 per 
cent. These figures show that in all coses except the centrifugal spray process 
the temperature must have rea<*hed 72“. The decreasing values in the order 
named are considered to Indicate increasing heat employed in the various 
processe.s. 

In tests of the rennet coagulability of remade milk with the use of the Mar- 
shall rennet cup (he milk from the centrifugal sjiray jKiwder was found closely 
to rt^semble jiasteiirlzed milk both as to speed of coagulation and character of 
clot. The prtMSsnre spray milk ranked next, more time being required and the 
curd being less firm. The drum process milk and the reconstructed milk failed 
to clot. 

The buiTer \ allies of the milks toward both acid and alkali, as determined by 
treating 25 cc. jiortions with increasing amounts of n/10 lactic acid and lime 
water, resjiectively, and determining the H-ion concentration olectrometrically% 
were in all cases less than that obtained witli natural milk. 

Tests for peroxidase by both the Storch and guaiac tests gave results which 
could not be distinguished from raw or pasteurized milk exceiit in the case of 
the drum process milk. 

A color test for “ reniadie milk and cream,” O. L. Kvknson (rfour. Dairy 
Bed., 5 {1922), No. 1, pp. 97-101 ). — A qualitative test for distinguishing natural 
pasteurized milk from mixtures of natural and remade milk is reported from 
the Bureau of Chemistry, U. S. D. A. The test is based upon the discovery 
that when the washed curd of the product mmle from milk powder is dissolved 
in sodium or potassium hydroxid a yellow color develops in a few hours, while 
in that of natural pasteurized milk no color develops. It is thought that the 
yellow color is due to the presence in the curd of a compound of lactose formed 
t>y the action of heat and desiccation in the manufacture of the milk powder. 
The technique of the test is described for both milk and cream. 
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Pat analysis of milk powder, G. C. Stjpplee and B. Bei.lts {Jour, Dairy 
BcL, 5 {19^2), No, f, pp, S9-60).—The results are reported and discussed of a 
comparison of different methods of determining the blitter fat content of dried 
milk made by the dust double roller process. In 69 comparisons of duplicate 
determinations by the Roese-Gottlieb (Mojonnier) method, there was an aver- 
age variation of 0.147 per cent, a inaxlninra variation of 0.49 per cent, and a 
minimum of 0, while in 20 comparisons of duplicate determinations by the 
simple ether extraction method the corresponding average, maximum, and 
minimum variations were 0.369, 1.29, and 0 05 per <'ent, respectively. The re- 
sults by the ether extraction method were on the average about 0.25 per cent 
lower than hy the Roese-Gottlleb. Tlie Uedniond method (E. S, U., 28, p. 113) 
was compared with the Roese-Gottlieb in duplicate analyses on 9 samples, the 
results of which indicate that the latter is much more accurate. 

The modilied Roese-Gottlieb technuiue, in which extractions are made from 
an acid medium instead of an alkaline, gave higlier results in the majority of 
cases than did the extraction from an alkaline medium. 

Sucrose determination in molasses by the Clerget method with the use 
of basic lead nitrate and aluminum sulphate as clarifying; agents, H. 
Kalsitovbin and G. Si.tlman; (Arch, HuikerinJus NcJcrlarnf. Jndir, 29 {102 1), 
No. 29, pp, 989-999; also Mvdvd Proctsta. Java-SuLkerindus., Chom. Ser. No. 6 
{1921), pp. 11 ). — The authors recommend the use of basic lead nitrate and 
aluminum sulphate for the clarification of sugar solutions for the Clerget 
double polarization method. The solutions required are a salurated solution 
of lead nitrate prepared hy dissolving G60 gni. of tiie salt in 1 liti'r of water, a 
saturated solution in water of aluminum sulphate, and an 8 pcT cent solution 
of sodium hydroxid. The sample, which should weigh 35.810 gm., is inf reduced 
into a 250-cc. tlask and to it are added 80 cc. ()f the lead nitrate solution, and, 
after mixing, 30 cc. of the alkali solution. After making the solution to vol- 
ume, a 100-110-cc. flask is filtered to the lower mark with the filtrate, and the 
aluminum sulphate solution added to complete th(» volume almost lo the 310 cc. 
mark. The final adjustment is made v\ith water, a little kioselguhr Is added, 
and the liquid shaken and filtered. 

New clarifying agent for the Olerget (double polarization) inetbod, 
effecting a high degree of decolorization, 11. Kalsiiovb:n and C. Hmlmanh 
{Inteniatl. Sugar Jour., 23 {1921), No. 275, pp. 027-629 ). — An abridged transla- 
tion of the paper noted above. 

The complete applicability of the modified Clerget method, R. F. Jack- 
son and C. L- Gillis {La. Planter, GO {1921), No. 2Jf, pp. S80-2182 ; also in Facts 
About Sugar, 13 {1921), No. 1, pp. 10, 11, Ilf ). — A continuation of the discussion 
previously noted (E. S. R., 45, p. 317). 

Industrial utilization of fruits and vegetables, J, d. Koens and A. Knauth 
{Die Industrielle Ohst- und Genvuseverwertung, I Berlin: Paul Ruters, 1919, 
pt. 1, pp. 279, figs. 70 ). — This is a reference hook on the large scale manufacture 
of dried fruits and vegetables, sauerkraut and other fermented products, and 
fruit marmalades. A large section of tlie hook is devoted to descripfi(»ns, with 
illustrations, of the necessary machinery and equipment. 

The home manufacture of fruit i>roducts, W. W. Chenoweth {Mass. Agr. 
Col. Ext. Leaflet 32 [1921], pp. 44, fl0> !)• — On the theory that fruit products 
are not used more extensively In the diet on account of a lack of knowledge 
concerning their real food value, their high cost because of the large amount 
of sugar used In their preparation, and the cloying effect on the appetite 
of these rich products,’’ the author has prepared this publication dealing with 
the food value of fruits and methods of preparing fruit products requiring 
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less sugar than the usual recii)es, and consequently yielding products which 
are not so heavy and sweet as the old fashioned proseiwes. The products 
for the preparation of which detailed recipes are given include fruit butters, 
conserves, jams, jellies, preserves, spiced and pickled fruits, luarmalade, grape 
juice, cider, and cider vinegar. 

The production of pink sauerkraut by yeasts, K. B. Fked and W. H. 
Betkbson {Jour, Bact.y 7 {1922), No. 2, pp. 267-269).— An investigation is 
reix>rled from the Wisconsin Experiment Station r>f the cause of the pink 
color often developing in sauerkraut. The color was found to be due to 
the growth of c(u*tain yeasts and torulae under ('onditituis favorable for pig- 
ment formation. The chief factors responsible for the development of color 
are high temperature, higli salt concentration, and high acid content. 

The manufacture of alcohol from molasses, E. Humboldt {La. Planter, 
68 {1922), No. 13, pp. 206-208). — Some of the details of the process of the 
manufacture of alcohol from molasses are presented, together with brief in- 
formation on production and by-products. It is stated that about 1 gal. of 
al>solut(‘ alcohol can he made from 2.2 gal. of molasses containing 57.7 per 
cent of sugar. 

Some experiments on the production of power alcohol and paper pulp 
from niegasse, G. J. Fowi.eii and B. Bannejijek {Jour. Indian Int. 8ci., 4 
{1921), No. 16, pp. [S\ '\-2!il-260, JiQfi. 3). — Experiments arc r(‘ported, the object 
of which was to obtain power alcohol from the sugar and sacchariliable matter 
in megasse, and incidentally to olitain liber suitable for paper making from 
the residue. ITeliininar.v <'xperiments showed that dilute sulphuric acid was 
a l)etter bydroly'/ong agent than either dilute sulpluirous acid or sodium hi- 
sulj>hit<\ Owing to its (•orrosi\c action hydrochloric acid could not lie employed 
as satisfactorily in tlie apparatus avaUahle. 

'Idle general method followed was to lieat the m(*gasse in a lead or earthen- 
ware container placed inside an ordinary coiiper or iron autoclave. The best 
conditions for hydrol.>sis were found to lie an acid strength of from (i.B5 to 
0.5 per cent and a ratio of acid to liber not exce(*diiig 6 per cent of the weight 
of tiie liber. A large proportion of acid tended to destroy the fiber and to 
produce nonsugars which interfered with the su})se(iaeiit operations of fermenta- 
tion. 

The nnxximum yield was obtained in from 15 to HO minutes, but tliere was 
not much loss when the heating w’as ])rolonged to two hours. The apparatus 
available did not permit of tiie pressure being raised beyond 05 lbs. to the 
square inch. The best results were obtained when tiie material w^as lieatini up 
as rapidly as possil)le to the required temperature and cooled as quickly as 
possible, so as to niiniiiiize the destriiclive effect of tlu* acid on the fiber. The 
highest total percentage of sugar recovered was 30 per cent. The percimtage 
of unexpressed sugar originally present in the megasse was found to be 7 per 
cent. If it is assumed that 1 per cent of the original sugar is lost during the 
operations of hydrolysis concentration, etc,, it is concluded that 30 per cent is 
produced by the hydrolysis of the nonfibrous cellular tissue of the megasse. 
The saccharine solution obtained was not readily fermented by Itself even 
after clarification with lime. How'ever, n large percentage of It could be 
fermented when diluted with ordinary fermentable solution of sugar. The 
net yield of alcohol, apart from that derived from the sugar originally present, 
is then from 8 to 9 i>er cent, which compares favorably with the best results 
80 far obtained from wood waste. 

The manufacture of ethyl alcohol from wood waste, F. W. Kkessmawn 
(17. B. Dept. Agr, Bui. 983 {1922), pp. 100, pis. 3, figs. 10).— This bulletin 
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reports a systematic investigation of certain of the variables in the methods of 
obtaining ethyl alcohol from wood waste by hydrolysis with dilute acid and 
subsequent fermentation with yeast. Previous work on the subject, as reviewed 
from the literature, is criticized as aiming (‘hiefly at an increase in the total 
yield of sugars rather than considering the factors influencing the fermenta- 
tion of the sugars. The variables studied in this investigation Include the 
Influence of the temperature and pressure of digestion, length of the time of 
digestion, ratio of the water and of the catalyzing agent to the dry sawdust, 
concentration of the catalyzing agent in water, size of the sawdust, hogged 
slabs, etc., effect of adding the catalyzing agent after the preliminary heating 
of the wood, effect of varying the amount of bark in the sawdust, special chem- 
ical treatments other than or in addition to acid catalysis, yields from different 
species and mixtures, the icrmentalion variables, and the steam consumption 
for each ton of sawdust digested. 

The hydrolysis of the wood was carried on in a rotary digester consisting 
of a thin, cast-iron, enanieMined inner shell and an outer shell of steel, the 
two being separated by several inches. The inner sliell. which had a total 
capacity of about 22 cu. ft., was so arranged that it could easily be taken out 
and replaced. The digester was filled and emptied through a pair of concen- 
tric manholes in the iniiCT and outer shells. Separate pipes conducted steam 
to the inner slioll and to the space between the two shells. A cast-iron tank 
lined with acid-proof enamel was connected with the tligester in such a way 
that its contents might he introduced into the digester when the latter was 
under pressure Tn the usual pr(K*edure the digester was charged with saw- 
dust equivalent to about 100 lbs. dry weight (the exact weight and moisture 
content being reported), the dilate acid was tlien added, the manliole covers 
bolted on, steam admitted, and rotation begun. The admission of steam was 
continued until the desired pressure was reached and then regulated for the 
heating i)eriod, generally of 20 minutes. At the completion of the reaction the 
rotation was stopped and the vapors were blown off, condensed as rapidly as 
possible, weighed, and analyzed for volatile acid. The digester liquor, sepa- 
rated by centrifuging, was weighcHl and analyzed for acidity, total solids, dex- 
trose, etc. 

In conducting the fermentation the yeast used was a i)ure strain of Sdc- 
charomyces cerevisiac Isolated from a yeast obtained from a Hungarian dis- 
tillery producing alcohol from beet sugar molasses. The fermentation was 
started on a sprout mash made from 8.5 gm. of malt sprouts and 2.5 gm. of 
ammonium sulphate boiled for 15 minutes in 250 cc. of the wood sugar solu- 
tion to be fermented, increasing volumes of the sugar solution being added from 
time to time during the fermentation. 

Complete data for ajl the runs are givtm in a series of tables. The principal 
points established for coniferous woods by this study are as follows : The tem- 
peratui'e and pressure of cooking should not exceed 7.5 atmospheres and should be 
reached in from 15 to 20 minutes. The digester contents should be cooked at the 
above pressure and temperature for 15 to 20 minutes. The ratio of water and 
of sulphuric acid (100 per cent) to the dry wood should be 125 parts of the 
former and from 1.8 to 2.6 parts of the latter to 100 parts of dry wood., Under 
these conditions, and making allowance for a distillation loss of 2.5 per cent, 
a yield of 25 gal. of 190-proof alcohol per dry ton has been obtained. 

After the cooking the digester should he blown off as quickly as possible. If 
long-leafed pine or a similar resinous wood is used about 1 gal. of crude turpen- 
tine per cord can be recovered in the blow-off. With other coniferous woods the 
amount of turpentine and in all cases the volatile acid are not sufficient for re- 
covery. Sulphuric acid, and possibly some suli^hates, are considered ,the best 
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catalysts. Chloricls prohibit fermentation, but tannin In the concentrations 
ordinarily found does not* 

The essential parts of a plant equipped to produce ethyl ah^ohol from wood 
are listed and described, and costs for alcohol production in such a plant are 
estimated. Under the best conditions it is estimated that a yield of 20 gal. a 
dry ton may be obtained. Assuming this yield, and a location in wliich a uni> 
form and constant supply of wood for a period of 20 years, with plenty of 
water, and a nearby supply of sulphuric acid and lime is assured, it is esti- 
mated that the total cost of a gallon of 190-proof alcohol from a plant having 
a capacity of 2,500 or 3,000 gal. a day would be from 13.5 to 19.5 cts. 

“ The successful production of ethyl alcohol from sawdust seems to depend 
upon the i>roper design, equipment, and management of the plant, ratht^r than 
upon the improvement of the chemical or fermentological features of the proc- 
ess. The problem involves the quick and eftlcient handling of large volumes of 
low-grade material under unusual technical conditions, the perfecting of the 
necessary acid-resisting pieces of apparatus, a study of the experience of the 
plants that have been built and operated, and the etlicient utilization of material 
whose mere removal i.s now an expense This industry unquestionably is 
worthy the serious study of experimental and practical investigators of the 
utilization of forest products.” 

Casein: Its preparation and technical utilization, K. Schkker, trails by 
H. B. Stocks {LomUm: Scott, (trecnwood d Son, 3921, 3. ed., rev. and enl., pp. 

17 ). — A third revision of the volume previously noted (K. S. 

K., 29, p. 312). 

METEOROLOGY. 

The influence of temperature and rainfall on the yields of certain kinds 
of wheat at Svalbf and Ultuiia, Sweden, A. WALLtiN {Ocografiska Ann., 2 
{1920), No. PP> 332-Sr)7, fi{/8. S; ahs. in Internalt. Inst. Agr. [Home], Intcni^il. 
Rev. Set. and Pract, Agr., 12 {1921), No. 7, pp. 804-H0S). — ^The results of a 
series of observations on the course of meteorological factors and the growth 
and yield in grain and straw oi tlin'c varieties ot wheat are summarized. 

t/Orrelating the yield of grain with the temperature at different periods of 
growtii, it appears that low tenqjoratiire in autumn and high temperature 
during the rest of the growing season are necessary for a good croi>. The 
correlation between rainfall and yield was variable and not very pronounced. 
The results of the investigations ‘‘are in.sutlicient to enable aecurate indica- 
tions of the charact<T and beliavior of each variety to be formulated; data re- 
lating to the most iirqxjrtaut stages of the vegetative period, with the help of 
which the relationship lielwcvn the plant and its environment would be more 
clearly indieateil, are completely wanting. Hence the necessity of observations 
on the growth of the plant in open tields and the course of meteorological 
factors.” 

With this object in view the author has undertaken in Sweden a series of 
” bio-meteorological observations relating to eacli variety of the more important 
species of cereals” along the line of Azzi’s work in Italy, using the interna- 
tional forms proposed by the latter for reporting the results. 

What are utility seed corn types? T. A. KiewSsklbacii {Breeder's Oaz., 81 
{1922), No. IS, pp. 585, 586, figs,. 2 ). — This article, based upon experimental 
work at th(‘ Nebraska, Kansas, and other stations, brings out the fact that 
regional climatic and soil conditions control the character of the plant and the 
shape and size of the ear. 

dimatlc conditions and crop yields, P. K. MrnLEa {Minnesota St a., Morris 
Substa. Rpt., 1920, pp. 6-8, J9 ). — summary is given of observations on tem- 
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perature and precipitation at Morris, Minn., during 1920, as compared with 
tlie 12-year average, with brief notes on the relation of the weather conditions 
to crop growth. 

The weather conditions were favorable for corn and hay, but wheat, oats, 
and barley made only average crops. The growth of grain was retarded by 
an excessively cold April, 7.8° P. below normal. Excessive rain in June, 9.04 
in., or 5 in. above normal, benefited pastures and meadows but was disastrous 
to grams, resulting In small heads and an overproduction of straw. Because 
of the wet weather rust developed on wheat and oats early in July, followed 
by wheat scab, which caused even greater damage to the wheat than the rust. 
“ Oats did not fill properly and barley was generally poor. The few seedings 
of clover and timothy that survived the dry summer of 1019 were largely winter- 
killed, and a very small crop of clover was produced.” In August and Sep- 
tember the temperature was above normal, and there was sufficient precipita- 
tion for the com crop. Killing frost did not occur until late in October, and 
the weather conditions were generally favorable for fall-sown crops. The total 
rainfall the year was 25.04 in., as compared with a 12-year average of 
25.07 in. 

Weather records at lookout .stations In northern Idaho, J. A. Larsen 
{Jour. Forcfiiry, 20 (1922), No. S, pp. 215-2119). — Oh.servations on air torapera- 
tiire, relative humidity, and air movtmient at Forest Service fire lookouts in 
northern Idaho during the summer of 1919 are summarized and discussed with 
reference to fore.st tire protection. 

Comparing the data so secured witli results of similar observations at lower 
stations, it Is shown that “the overage daily wind velocities at the mountain 
stations are from two to three times that shown by the low stations.” The 
records also show that “ on the mountain there is very little difference in 
movement by night and by day — only a slight increase In the afternoon — but 
in the valley the air is almost still at night and shows the maximum move- 
ment in the afternoon,” 

In previous observations the relative humidity has been shown to be lower 
at night and higher during the day at a mountaiji station than at a low 
station. “ Prom a standpoint of forest fires these difi’orences In weather 
condition at high and low stations in summer explain why the fires burn 
better at higher than at lower elevations at night. The greater air move- 
ment fans the flames, sui>p]ies more oxygen, and the higher temperature 
keeps the relative humidity lower so that there is less atmospheric moisture 
to dampen the dead needles and moss. The high air temperature and low 
humidity at lower elevations during the afternoons produce more critical 
conditions than prevail on the inouiitaius at this time of the day.” 

Meteorology report for 192SO, P. E. IIepner (Wyoming l^ta, Hpt. 1921, pp. 
IS'l-lIfO ). — This is a summary of the thirtieth year’s oi)servatlons at the Uni- 
versity of Wyoming, Laramie, on pressure, temperature, precipitation, wind, 
and cloudiness. 

The mean pressure for the year was 23.044 in. The mean monthly tem- 
perature was 40.5° P. or nearly normal, although there were unusually wide 
variations. April was the coldest of record at the university, being 7.8° 
below normal. The last killing frost in spring occurred June 6, the first in 
autumn, September 26. The total precipitation was 15 in., 4.3 in. above the 
normal and the greatest recorded at the university. “The large excess was 
due principally to a single storm April 36 to 18, during which snow, equiva- 
lent to 8,5 in. of water, fell. A large percentage of this moisture sank into 
the ground, benefiting ranges and crops during the whole season, so that al- 
though the precipitation during June and July was below normal the rangei 
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did not Buffer much. May wag slightly above normal in precipitation and 
August had more than twice the usual amount, making the growing season 
very good as to moisture conditions.” 

SOILS— feethizees. 

The factors determining soil temperatnre, B. A. Kiosn and E. J. Bussklu 
(Jour. Agr, Sai. [JOngland], 11 {1921), No. 3, pp. 211-239, Jigs. IS). — ^In a c(»n> 
tribution from the Xtotlm rusted Expc^ri mental Station, studies on the factors in- 
lluencing soil temperature and the extent to which other measurements, such as 
of air, temperatnri', hours of sunshine, etc., can be made to give information as 
to soil temperaturcj in cases where direct del erniimit ions have not been made, 
are reported. 

The temperature readings were taken on a continuous self-recording soil 
tbennoineter buried at a depth of G in. in the bare soil at Rotbamstod. The 
results olitained in summer were found to differ from those obtained in winter. 
In winter there was practically no variation during the day, althougli lluctua- 
tions soinetinKis extended over a period of scverdl days, the maximum of oue 
day being the minimum of the next. There was a marked daily variation In 
summer. 'Idie temperature rose for about 7 or 8 hours and fell for about 15 or 
10 hours, there being often a dal period of varying duration at each end. The 
mean teniperature was jaissed about midday aiui again about midnight. The 
inaxirniini soil temperature was !iot very closely correlated with the number of 
hours of sunshine. i)n the other hand the extent of the temi>erature rise at 
about G-in, d(‘pth was (dosidy t'orreJated witli the amount of solar radiation, 
and to a less extent wdth the hours of sunshine. The extent of the (bally rise 
was advi^rsely affected by rainfall but apparently not by wind. No evidence 
wuis found of ralufali increasing the maximum temperature. The surface of 
the so’il rose to a temperature oonsi<lei*ably above that of the air. At G*in. 
depth, hoAvever, tJie temperature wa^'e was so damiiod that the maximum was 
approximately the same as in the air during summer, although it was about 
8° O, lower in winter. 

The cooling of the soil was increased by clear nights, but was retarded during 
autumn by rainfall Tlie cooling of the .*^01 1 did not usually proceed as far as 
the cooling of tlie air. The maximum temperature at 6-in. depth during the 
summer w^as usually about 22° and the minimum about 18°, with a mean of 
about 20°. The mean value w^as found to show less relationship to radiometer 
or sunshine values than did the maximum temperature, hut there was a trace- 
able connection. Tlie amount of s(dl moisture however, show^ed a tolerably 
clear connection, it being found that as the soil (lri(Hl so It warmed, and as it 
becanu^ moist so it cooled. The transition from winter to summer values took 
place quickly. In early wdnter the cooling of the soil was also rapid. 

These results are taken to indicate that the soil population enjoys a warmer 
and moister climate than that of the atmosphere. 

A description and discussion of instruments used in tlK'se studies is included. 

Frost and muck soils, G. Bouyoucos {Michigan St a. Quart. Bui, 4 {1922), 
No. 3, pp. 83, 86). — It Is stated that experiments to (let(*rmine why plants freeze 
more quickly on some muck soils than on heavier soils have shown that the 
surface of the muck soil and the air above it are not as w^arm during the 
night as is the case with clay. It was found in one case that the tem- 
perature of the muck at the surface was 4° below freezing, while the tem- 
perature of the clay was almost 5° above fnM?zing. During the day both 

soils had the same temperature. This is attributed to the lower heat con- 
ductivity of mucks and peats than of heavier soils. 
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The utilization of peat moors, A. Satjeb, E. Oanz, und P. Sohicklek (Die 
Aumiiizung dor Torfmoore, Stuttgart: Konrad Wittwers, J920, pp, 38 ), — This 
publication contains papers on the geological oc(»urrence and manner of forma- 
tion of the peat moors of Wurttemburg, the utilization of peat moors, and 
the utilization of peat. The uses of peat for direct fuel, gas manufacture, 
and for briquetting are emphasized. 

The determination of clay in heavy soils, A. F. Joseph and F. J. Mabtin 
(Jour. Agr. Soi. [England], 11 {1921), No. S, pp. 293-303 ). — A critical examina- 
tion of the so-called Sudan method for clay determination, as worked out by 
Beam (E. S. U., 25, p. 513), is describtMi, and a comparison of this method 
with the methods in general use in England and America is reported. 

The essential i>oints of the method lie in (1) the use of sodium carbonate 
Instead of ammonia as the deflocculating agent, and (2) the use of a camel’s- 
hair brush for jmddling ihe clay. It differs from the English and resembles 
the American method in that no preliminary acid treatment is used. The 
height of thc' sedimentation column is 10 (;m. and the time of subsidence 8 
hours. It was found that ihe method can be applied to a sedimentation or 
centrifugal process. The results agreed well with each other and with those 
obtained by the Ameri(‘an method. 

When modified by inclusion of acid treatment, by Increasing the time of 
sedimentation from 8 to 24 hours and reducing the height of the column to 
8.6 cm., the results agre<3d well with those obtained by the Flnglish method. 
It was found that treatment with acid, either in tlie preUininaiy operations 
or for dcftocciilating clay suspensions, may lead to uncertainty in tlie results, 
in some cases as it causes loss of clay by solution. 

It was further found that the Sudan sedimentation method can be carried 
out in about one-eiglith the time rtniuired for the English method, and the 
centrifugal iu about one-third the time required for the American method. 
Preference is therefore expressetl for tlie sedimentation method for general use. 

The effect of rock on forest soils, (). Tamm {MeddeJ. Statens Skogsfor- 
Hoksanst., No. 18 {1921), pt. 3, pp. 105-164, pis. 2, ftps. 10 ). — Field studies on 
the influence of stones and their weathering on the general properties of forest 
soils, more particularly in the hyperite region of the Province of Varinland In 
southwest Sweden, are reported. 

The two prevailing forest soils of the region are podsol and brown soil 
(braun erde). The former owes its formation to the prevalence of vegetation, 
forming raw humus. The latter is a mull or decomposed Utter formation and 
under certain conditions, resulting in an excess of raw humus, can deteriorate 
into podsol. It was found that the most important weathering products of 
stones for forest soils are the lime salts. The occurrence in small quantity In 
soil of a constituent with a strong lime action was found to Influence soil and 
vegetation. There was a minimum content of such a constituent below which 
no action was noticeable. This was lower for slopes than for flat soils. It was 
found necessary for a constituent with a very small lime action to be present 
in soil in considerable excess in order to influence vegetation, the minimum 
limit for such material being higher for slopes than for flat soils. A small 
content of a constituent of sti'ong lime action was able to neutralize the influ- 
ence of a large content of a constituent of weak lime action. 

On the basis of their ability to yield up lime salts by weathering, the rocks 
of the region are divided into four groups, varying within rather wide limits. 
Where the lime action is weak, poor evergreen growtlis are found. Where 
gneiss and granite prevail, the soils are of medium quality and produce good 
evergreen forests. Where stones of higher lime action prevail, luxuriant pine 
or good deciduous forests are often produced. 
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Studies on the influence of hyperlte, a stone similar to gabbro, on forest 
soils are also reported. The most hyperlte was found to occur on the south 
slopes of hills. The first stage in the action of hyperlte on soil occurs where 
the soils contain about 10 per cent hyperlte, resulting in a forest podsol con- 
taining rather thin blelcherde mixed with decomposed litter. The humus 
content Is raw and changes into litter with depth. A second stage occurs 
where the content of hyperite is greater and the slope is more flat than in the 
flrst stage. The soil becomes a good brown soil. Tiie strongest action of 
hyperite on the soil takes place on steep hills where brown soil is formed equal 
in quality to good garden soil. The marked capacity of brown soil for moisture 
retention is attributed to its content of well-decomposed hnmus. Contrasted to 
this is the content of half decomposed plant remains in podsol, resulting in a 
low water retaining capacity. 

A comparative study of two similar hyperite soils, both of the brown soil 
variety, one supporting a luxuriant evergreen forest and the other dwarf 
bushes and evergreens, was also made. It was found that the content of avail- 
able lime as indicated by a 10 per cent ammonium chlorid solution was greater 
in the latter than in Iho former soil. The content of water-soluble lime was 
greatc'r in the former than in the hitter, however. It was found that proper 
cultivation and treatment can increase the lime action of hyperite soils. 

Studies on the degeneration of brown soils to soils deficient in minerals 
showed that podsol usually occurs on subsoils rich In minerals, and that in 
beech forests, esiKH’ially on soils deficient in minerals, the humus is raw and 
podsol is formed. Tims brown soils can under such circumstances dt^generate 
info podsol. 

It is generally concluded that brown soil can to a certain extent neutralize 
the action of a mineral soil deficient in lime. On the other hand, a rich mineral 
soil such as hyperite soil cun neutralize the Influence of a poorer soil such as 
podsol. 

Soil survey of Johnson County, Iowa, W. E. Thakp and O. II. Anns (U. S, 
Dept. Affv., Fiheets Field Oper. Bnr. Foils, 1919, pp. 52, pis. 2, fip. J, 

ftiop 1 ). — This .survey, made in coopt^rafion with the Iowa Experiment Station, 
deals with the soils of an area of 800,400 acres in soutlieastern Iowa. The 
uplands throughout nutst of the country are strongly rolling. The relief of the 
thr(K» southeastern townships ranges from undulating to gently rolling, and 
there are a few areas in the northeastern and north-central parts that have 
\ery mild relief. 

The prevailing soil typos arc silt loams of loessial origin. Practically all 
types are said to be acid, hut calcareous material usually occurs at a depth of 
a few feet. Including meadow, muck, and riv'crwash, 27 soil types of 15 .series 
are mapped, of which the Clinton and Tama silt loams cover 4.5.0 and 18.0 per 
cent of the area, respectively. 

Boil drifting in Alberta, W. H, Fatrfiei.i> {West. Canad. Soc. Apron. Froc., 
1 (1920), No. 1, pp. 35-31 ). — It is stated that the problem of soil drifting on 
the open prairie has reached serious proportions only in the soutlnwn part of 
Alberta. During the summer of 1020 an area of about l.OOO.CKX) acres was 
badly blown, resulting In a crop loss varying from 2 per cent up to and over 
75 per cent. The preventive measures recomraentled are early plowing or 
plowing only when the soil is in proper condition with regard to moisture, 
greater consideration of the Implements used to destroy vegetation, the pro- 
ducing of a lumpy condition on the surface of an overworked summer fallow, 
and the general use of winter rye. With regarfi to implements, it is stated 
that the disk and other implements used to destroy weeds which also pul 
verize the soil must not be used. 
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Soil drifting in Manitoba, J, H, Ejllis {West. Canad. Soc, Agron. Froo., 
1 {1920), No. /, pp. S8-J^S). — ^TMs report deals with the location and extent of 
areas of drifted soils in Manitoba and with causes, damages, and preventive 
measures. Jt is pointed out that one of the prime causes of soil drifting Is 
deficiency of root fiber, and a permanent remedy is therefore thongljit to consist 
in the development of that fibrous condititm of soil which will bind the soil 
particJes together and indirectly assist in increasing the moisture-holding 
capacity. 

Soil drifting in Saskatchewan, U. Hansen {Wait. Canad. Soo. Agron. 
ProG., 1 (J920), No. /, pp. IfO-TiO, pi. 1). — Information on the location and 
extimt of areas of drifted soil in Saskatchewan Is presented, and reccunmenda- 
tious for i)reventi\e measures are discussed. 

Partial sterilization of soil, C. Unikim and G. IhfuiAiin {Compt. Rend. 
Avad. Kct. [Port.s'], (1922), No. 7. pp. y/t>,Mfl*'>)*-~!^tuaies to determine the 
influence of parti<Ml st(‘rilizat ion of loam and sandy soils with sodium arsenate 
on wdiiter and spring v\lieat, oats, and potatoes are reported. 

It was found that sodium arsenate ai>pJied at tlu^ rate of 1(K) kg. per hectare 
(89 lbs. per acre) not only destroyed all the protozoa but had a harmful effect 
on wdieat. When applied in amounts of from 21 to 42 kg. i)er liectare tlie pro- 
tozoa were destroyed, but the bacterial <‘onlent (»f the soil was increased. 
Botli wheat and oat crops were considerably increased l)y such treatment, in 
some cases as much as from 25 to 50 i)er cent. 

Influence of certain soil factors on the growth of tree seedlings and 
wheat, B- Mooke {Ecolooy, 3 (1922), No. 1, pp. 65-83, diP. d).- “Studies to 
determine the influence of humus in soil on tree growHi, aside from its In- 
tiueuce on the moist ure-holding capn<‘ity of the sojl, and the inliueuci^ of 
alkalinity produced hy calcium hydrate are reported. 

In the humus studies tliree soils were used, reprcstmting two extremes, 
absence of humus and pure humus, and an intermediate condition or a mix- 
ture of sand and humus. The first soil wuis pui*(‘ sand, the pure humus was a 
dark brown leaf mold not completely dec(»mpos<Hl, and the intermediate soil 
wuis a mixture ot these two in the proportion of 80 and 20 per cent by volume, 
respectively. In tlie alkalinity tests three soils similar to those described 
were also \ised. Tlu‘ trees used in tlie study w'ere red pine, Jack pine, pitch 
pine, wdiite cedar, and sugar maple. AVlieat w^as also grown in the studies. 

It was found tliat growth in luught, root grovvtli, and green weight were 
miicli greater on pure humus tlitin on pure sand and w^ere intermediate on a 
mixture of sand wdth 4 per cent of humus by w’^eiglit. Height growdh on humus 
continued until the middle of Septemhor, wdiile on sand it fell off early in 
July, and on tlie mixture of sand and humus it diminished by the middle of 
July. 44ie favorable influence of humus is attributed to its nitrogen content. 
Jack pine and pilcli pine responded more to humus than red pine or cedar. 
Wheat responded markedJy to the humus but less so than the coniferous trees 
except cedar. 

Alkalinity produced hy heavy applications of calcium hydrate was extremely 
unfavorahle to all of the tri'es except cedar. Sugar maple transplants died 
within five days, wdtli tAVo exceptions. A large proportion of the seedlings 
of the other s])0ci('s died, and those which survived mad(' poor growdh. The 
conifer I'oots of alkaline soils were lirown and shriveled. Alkalinity was 
found more unfavorable to trees than acidity of the same departure from the 
neutral point. Tiie toxicity of the lime appeared to diminish somewhat after 
about 40 days’ exposure but still remained strong enough to be very unfavor- 
able. Wheat grew practically as well on the heavy limed as on the unlimed 
humus. Where the soils were lightly limed, growth in height, root growth, 
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and green weight on the sand and mixture of sand find humus equaled or 
surpassed that of the more heavily limed soils, In spite of 15 days' later start. 
On the lightly limed humus all species excelled those on the more heavily 
limed humus in all respects and to a marked extent. Wheat grew remarkably 
well on the lightly limed series, far surpassing that on the other soils. 

Soil fertility investigations, M. J. Thompson {Minnenota Duluth 

Substa. lipt.f 1920, pp, 16-26, figs, 2 ). — In a continuation of soil fertility 
studies i)reviously noted (B. S. Il,, 43, p. 627), it was found in the phosphate- 
manure fertilizer experiment with potatoes, rutabagas, and oats that acid 
phosphate apparently gave results with potatoes for the first time. No effect 
of fertilizers was noted on rutabagas. Lime only slightly influenced the hay 
crop. 

In clover and timothy utilization experiments on a rotation of potatoes, sun- 
flowers, and oats, it was found that plowing under the grass did not materially 
stimulate yields, and in some cases It was followed by depressed production. 
In the case of potatoes a clear gain was indicated from pasturing the clover 
and timothy as compared with plowing it under or cutting it for hay. 

In rotation experiments without clover or manure to indicate what happens 
in the absence of constructive management of timber soils, it was found that 
barley is wortJilesa as a pioneer crop on cut-over timhc'r soils or until the land 
has been improved. Oats were f(»und to maintain a good yield and potatoes a 
fair yield. The Innuenco of clover-timothy sod was much more pronounced 
than tlial of manure. 

Sowing clover between stumps and pasturing it not only lessened the cost 
of ch*aring and provided profltable pasture but it had a striking effect on the 
first farm crop following stnm])ing. 

Kxperiments on (he fertility of burned virgin mineral soil showed tliat 
although siilendid grass seedlings followed wheix' the forest tire was most 
intense, (he firs( year’s results with tilled crops pointed to contriiry con- 
clusions. 

A study of the fertility of the soils of Greece, G. Kouyoucos (Hoil 
13 {1922), No. 2, pp. 63-19 ). — In a contribution from the Michigan Kxi)eriincnt 
Station, a report is presented on a study of the soils of Greece made by tlie 
late C G. Hopkins, with the author as an associate. The studies included 
personal examination, chemical analyses, and pot culture and held experiments. 

it is stated that the average yield of grain crops in Greece is low, that of 
wheat being only about 11 hu. per acre. These low yields are generally pro- 
duced only once in two years because of the common practice of fallowing. 
The low yields of grain crops are attributed to (1) poor and unclean seed and 
weedy stand of plants, (2) insufiicient rainfall, and (3) deticiency of nitrogen 
and phosphorus in most of the common soils and the almost complete failure 
to supply these clein(*nts in the form of fertilizers or manures. The chief 
limiting factor is therefore considered to be the loss of soil fertility. 

Chemical analyses of samples of over 80 TH^esentatlve types of soils showial 
that the soils of Greece vary widely in fertility. Nitrogen was found to vary 
in an acre of 2,(K)0,000 Ihs. of surface soil from 1,500 to 5.000 lbs., phosiihoriis 
from 210 to 11,720 lbs., potassium from 2,520 to 64,400 lbs., calcium from 2,000 
to 127,140 lbs., and acidity from 0 to the e(iuivalent of 12,550 lbs. of limestone. 
With the exception of a few abnormal soils, all of the soils examined were well 
supplied with potassium. Limestone was also found to be abundant In most 
of liiese soils. Here and there acid soils were found, usually i>n level plains, 
ridges, hills, and plateaus which have lost their original supply of limestone 
and have not received additional supplies. 
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Chemical examination showed that the soils of mountain slopes, for which 
many plains soils have been abandoned, are usually richer in nitrogen and 
phosphorus than the plains soils. The soils richest in nitrogen and phosphorus, 
and usually the most productive, were found on the terraces of the mountain 
slopes, on the sides and bottoms of small valleys, and on the bottoms of big 
valleys overflowed with river water. The poorest soils in nitrogen and phos- 
phorus, and usually the least productive, were found on level plateaus, tops of 
hills and ridges, and on some of the level plains which neither receive deposits 
by ovf>rflow nor lose partially depleted soils by erosion. 

The nature of certain aluminum salts In the soil and their influence on 
ammoniflcatiou and nitrification, T. A. Denison IS {1922), No. 2. 

pp. 81-106 ). — In a contribution from the Illinois Experinumt Station, stiidies 
on the nature of aluminum salts in gray silt loam, yellow-gray silt loam, yellow 
silt loam, brown silt loam, and an acid soil from the Rhode Island Station are 
reported. All the soils were acid or slightly acid. 

It was found that soluble aluminum salts were not present in the acid soils 
used in the investigation. The results of the study are taken to indicate that 
aluminum salts, although perhaps occurring in sciine acid .soils, do not contribute 
to their total acidity but are themselves produced by the action of the soil 
acids. Aluminum salts were found to stimulate ammonifying organisms, but 
acled adversely upon nitrifying bacteria in soil. This effect, however, w'as tem- 
porary only, as an acid soil sc'cnied to have considerable caiiacity for inactivat- 
ing toxic aluminum. Calcium carbonate is concluded to be the most effective 
material for nnliicing the toxic action of aluminum salts on nitrification. 

The removal of mineral plant food by natural drainage w^aters, J. S. 
McITakgue and A. M. Peiku {Keniucky 8lta. JinL 237 {1921), pp. SSS~SG2, 
fig. 7).-"- Analyses of more than 50 different samples of water from streams 
and springs in various parts of Kentucky and from points in other States to 
doterniine their content of the essential plant nutrients, including phosphorus, 
potassium, nitrate nitrogen, caifiiim, magnesium, sulphur, sodium, chlorin, and 
manganese, are reiiorted. 

It was found that the amount of mineral nutrients contained in such drain- 
age waters varied with the nature of the strata througlj which they flowed. 
Thi* drainage waters from limestone areas contained the greatest amount of 
mineral matter and tho.se from sandstone areas the least. On the other hand, 
the drainage waters from sandstone areas contained more than twice as much 
potassium as those from limestone areas. The drainage waters from the 
highly phosphatic soils in the Blue Grass area contained the greatest amount of 
phosphorus. The greatest amount of nitrate nitrogen was found in drainage 
waters containing the greatest amount of soluble phosphorus, thus indicating a 
parallelism (existing between the soluble phosphorus and nitrate nitrogen. High 
phosphorus (‘ontent In soils is thought to accelerate the activity of nitrifying 
organisms. Drainage water.s from small streams containing the greatest 
amounts of nitrate nitrogen did not contain the greatest amounts of mineral 
matter. The tot.'il mineral matter in solution in large streams w^as not much 
less than that contained in small streams flowing from limestone areas. 

It is estimated that the value of the essential mineral nutrients carried 
into the Gulf of Mexico by the Mississippi River approaches four and one-half 
billion dollars per jumuin. The opinion is expressed that more extensive gi‘ow- 
ing of cover crops on soils that would otht'rwise remain bare will conserve much 
of the mineral nutrients carried In solution and In suspension by drainage 
waters. 

A comparison of th€^ calcium content of some virgin and cultivated soils 
of Kentncky by an improved method for the estimation of this element, 



1»221 


SOILS — FERTILIZERS. 


128 


O. M. Shedd (Kentueky 8ta. Bui. 236 {W2t), pp. 305-330) .—The results of 
determinations, by tbe iiiothod previously noted (E. S. 11., 44, p. 19), of the 
total calcium content of siimples of a large muiiber of Kentucky soils, both 
virgin and cultivatefl, are reportc^d and discussed. In nearly every instance 
it was found that cultivation has caused a considerable loss of tins element. 
From this and previous investigations, which have included studit's of several 
hundred samples of soils taken from nearly all the cf)uiities of the it 

has been found that the best types of soil usually contain \he largc'st amounts 
of calcium, phosphorus, sulpluir, and manganese, and vit*e versa. 

Determinations of tlie easily soluble calcium content in many samples of 
soil showefl that some distinctive differences exist in the relative solubility 
of this elenjent in soils from different areas. Many soils were found to be so 
deficient in calcium that this (*oiistitnenl requires consideration as well as liadr 
low phosphorus and nitnigen supply. The application of from 1 to 2 tons of 
limestone or of rock pbosifiiate per acre to sona^ soils was found to add about 
as much calcium as the surface soil contains. 

The organic phosphorii.s content of some Iowa soils, ,1. T. Aitten (Soil 
Sei.y J3 (1022) y Ko, 2, pp. l]0-t2ff). — Preliminary studies <*ondia-(ed at the Iowa 
Experiment Station on (he organic jihosphorus contents of silty clay loam, silt 
loam, and silty clay soils are reported. 

It was found that the nitrogen-carbon ratio was the widest in the silty clay 
loam soil and the narrowest in om* of the silt loam soils. The silty clay loam 
soil having the bighi'st latent fertility and one of the silt loam soils luiving 
the lowest latent fertility showed tlie highest ratios of organh* phosidiorus to 
total phosplionis. With the exception of one of the silt loam soils, the ratio 
of organic to total phosplionis was fairly constant at all depths. 

The organic phosiilioriis : nitrogen ratio showed a very striking contrast to the 
organic phosphorus: total phosphorus ratio. Tliere was a wider ratio in tiie 
surface soils in all cases than in the subsoils in the former. The ratios of 
organic phosphorus to organic carbon varied so widely that no one ratio could 
he use<l for calculating phosphorus from organi(‘ carbon in the different 
soil types. No definite conclusions are drawn. 

Some experiments on reclaiiiatioii of infertile alkali soils by means of 
gypsum and other treatments, P. L llinnvuo (Soil Svi.. 13 (1023), No. 2. 
pp. 125-13 Jf ). — Experiments conducted at the California Experiment Station to 
determine the types of treatments necessary to restore fertility to certain 
alkali soils are reported. 

The soils in general are classed as Madera fine sandy loam. The treat- 
ments irududed gypsum, addition.s of organii* matter, and leaching. It was 
found that excessive salinity, whicli renders a soil infertile, may lie removed 
by simple leaching with water Excessive alkalinity of a soil due to sodium 
slHcale. i^arhonate, or l>i<*arhonato may he removed to some extent by gypsum, 
but to restore fertility it is necessary to leach the soil after adding the 
gyi)sum. 

It was further found that surface application of water to pots of soil may 
remove so much of the alkalinity, or more especially the salinity, to the lower 
levels of the pot that germination and growth of plants may take place in 
the top soil which would otherwise be quite toxic. Increase of carbon dioxid 
in the soil atmosphere was found to lower tlie intensity of the alkalinity and 
to permit the growth of plants. Such increase of carbon dioxid was readily 
brought about by the decay of easily decomposed organic matter. When a soil 
contains 0.5 i)er cent or more of sodium salts, including some sodium car- 
bonate, it is considered improbable that it can be made fertile by the addi- 
2183--22 3 
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tion of gypsum in any amount, because the reaction by which sodium car- 
bonate is changed to sulphate tends to reverse. In order to prevent this 
reversal it was found necessary to remove the sodium salts by leaching or 
other adequate means. On account of the low solubility of gypsum it is con- 
sidered impossible to increase its concentration in the soli solution suffi- 
ciently to prevent reversal of this reaction in the presence of an excess of 
sodium salts. It was not feasible to le>ach very alkaline soils without adding 
some flocculating agent, such as gypsum or calcium bicarbonate, in order to 
prevent puddling of the soil. Water of primary alkalinity was found to be 
not well adapted to leaching alkali soils. 

It was found that when sodium chlorid or sodium sulphate is removed from 
a saline or from an alkaline-saline soil by leaching with water the soil is 
likely to show an Increased intensity of alkalinity before all the sodium 
carbonate is removed. This was observed with all the soils used in the ex- 
periiiiciit. The intensity of such induced alkalinity may be sufficient to be 
toxic to some plants, but it is thought that the quantity will usually be so 
small that a inrHlerate amount of carbon dioxid, such as the plant sets free 
or such as may be generated by decaying organic matter, will reduce the in- 
tensity to a point below the toxic limit. 

dreenhouso and chemical laboratory work {Indiana ^ta. Rpt. W2t, pp. 
58, S9 ), — It is stated that greenhouse and chemical investigations on soil 
acidity problems have shown that soluble salts of aluminum are the main 
cause of the toxicity of acid soils, and that lime and available phosphates 
take these aluminum salts out of solution and destroy their injurious effect. 

Pot exiMuiments with various carriers of nitrogen have shown that the 
nitrogen in muck is practically worthless as a plant nutrient, being only 5 
per cent as available as that In sodium nitrate. Neither air-dried nor kiln- 
dried muck prov(i<l to he of value, and both acid and neutral mucks were 
equally unavailable. These results are taken to indicate the importance of 
testing the quality of the nitrogen in commercial fertilizers as well as deter- 
mining the quantity. 

Jblme and fertilizer tests, M. M. McCoor, and G. M. Okantham {Michigan 
l^ta. Quart. Bill., {W22), No. 5, pp. SO-85, figs. 3). — The results t>btained in 
cooperative fertility projects on different soil types of Michigan are briefly re- 
ported and discussed. 

[Fertilizer experiments], V. E. Muxeu (Minnesota Sta., Morris Snbsta. 
Rpt. 1920, pp. 8, 10-22). — A continuation of i)hosphate fertilizer experiments 
begun in 1914 (E. S. II., 44, p. 321) is reported, showing the response of wheat, 
oats, barley, corn, and alfalfa to acid phosphate. For oats barnyard manure 
was about as effective as acid phosphate In increasing yields, while rock phos- 
phate produced an average yield of about 2 bu. per acre less than acid phos- 
phate. Barnyard manure was also effective with barley when used alone, but a 
combination of acid phosphate and barnyard manure was too strong and caused 
severe lodging, resulting in a decreased yield. Either rock phosphate or acid 
phosphate used with manure gave good results with com. 

Tabular data on rates of manuring and on the use of wheat straw and corn 
stover as fertilizers are also presented. 

Fertilizer trials on common soil types, M. E. McCollam (Washington Sta., 
West, Wash. ma. Bimo. Bui., 9 (1922), No. 7, pp 106-^109) .—Tho results of 
fertilizer trials with clover and grass, oats, field peas, kale, potatoes, mangels, 
com, and cabbage on some of the common soil types of western Washington are 
briefly presented and discussed. 

The crust-forming action of magnesium salts (potash fertilizer salts)* 
A. VON Nobtitz (Landto. Vers. Sta., 99 (1921)% No. i, pp. 27-40, 
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Kxporimeiits with sevorul different types of soil varying? from loam through 
fine sandy loam to pure quartz, to determine the action of the constituents of 
potash fertilizer salts, and kainit in particular, on the so-called crust formation 
of soils, are reported. Both chemical and mechanical studies were conducted. 

The results are taken to Indicate that the crust -forming action of potash 
fertilizer salts on soils is very largely due to their uiagneshnn content. The 
indications are tliat crust formation is not so much the result of che^mical de- 
composition or floccnltition as purely mcs.diaidcal cimientation. The studies with 
quartz confirmed the latter view. 

Conimorcial fertilizers, 1021, J. M. Bartleti' (Maine Oft. Insp 101 
(t02l), pp. 67-8^;) .—This contains the guaranteed and actual analyses of 505 
samples of fertilizers and fertilizer materials, including lime and limestone, 
collected for Inspection in Maine during 1021. 

Inspection of commercial fertilizers for 1021, IT. Tl. KuAYurLu, T. O. 
Smith, and O. P. Scaeth (Ncir Hampshire Sta. Bui. 201 (1921), pp. 16 ). — 
This bulletin presents the actual and guaranteed analyses of samples of 104 
brands of fertilizers and fertilizer materials colloc'ted for insi)ection in New 
Hampshire during 1021. 


AGEICTTLTTniAL BOTANY. 

Specialization and fundairiimtals in botany, J. O. Arthur (4wcr. Jovr. 
Boi., 8 (1921), No. 6, pp. ^375-2^5).-- According to the author, the consistent, 
efTective, onward march of botany calls for careful balance between the atten- 
tion given to sf»ecializatlon and that given to fundamentals. 

Hereditary transmission of acquired characters and adaptation of bac- 
teria, O. UicHiT nial H. Oaroot {Vompt. Rend. Acad. Sci. [Paris], 171 (1920), 
No. 26, pp. 165S-1S5H, 3). — Taking account of the fact that heredity In 

bacteria ditTers from that in tliose forms in which reproduction is marked 
at the outset by the fiia<ori of two gamete's of ditXori'nt origins, tlu' authors 
havi' studii'd the inniierice of toxic substances on bacteria siiowing nndm* 
normal I’onditions exccjitionally rapid multiplication and easy cultivation in 
series and liaving projiorties permitting quick estimation of tbeir activity, 
lactic bacteria fulfilling these conditions. The method involved the estimation 
of the dosage required to diminish, by at least 50 per cent, lactic acid pro- 
duction during 24 hours. 

These bacteria devi'loped, markedly, adaptation to thallium nitrate. It was 
found that in the unpoisoned control medinni the normal bacteria outgrew' tbe 
ones wdiich had develoi)ed in TINIh. In a 1 per cent solution of TINOa, the 
strain habituated to that compound outgrew the (normal) strain not habitu- 
ated. In a 2 per cent solution, the habituated (adapteil) strain dovelopiHl ap- 
parently about as well as in the 1 per cent strength, w'hile development of the 
nnadapted strain was practically zero. 

Adaptation to toxicity w'as not specific for thallium nitrate, nor was it even 
for metallic salts. It was greatest in case of TlNO« and of arsenates, though 
observable with potassium bromid, saccharose, phenol, and salts of zinc, copper, 
and vanadium. In case of mercuric bichlorid the lactic bacteria, instead of 
becoming habituated to tlie poisonous solution, appeared to become more and 
more sensitive thereto. 

The adaptation proved to he specific, strains accustomed to TlNOg showing 
no increase of resistance to other poisons, and vice versa. After a period of 
depression in the thallium salt solution, development became about normal in 
that solution, the bacteria having developed complete resistance to Its toxicity. 
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Bacteiia cultivated in thalliuin during: 3 or 4 months retained resistance to 
Oiat toxicant for 20 days or more. 

It is thoiiRlit that adaptation is not f^radiial hut sudden, involving something 
similar to mutation in higher forma. Ohanges in behavior in other ways mark 
the development of adaptation, fermenting power being notably Increased. 
Theoretical and practical bearings are discussed. 

Certain aspects of the problem of physiological correlation, C. M. (hiiLD 
(Amer. Jour. Bot., 8 {1921), No. 6. pp. 286"295 }. — A review of data, observa- 
tions, and inferences as detailed in contributions previously noted (E. S. R., 
45, p. 337) is followed by a brief appraisal of various assumptions in conm^etion 
with available facts related thereto. 

Oenotheras varying as to chroiiiosonic number, C. van Ovkkeem {Bot. 
CenthL, Brihcjfe, 38 {1921), 1. Aht., No. 1, pp. 78-113, p/.s‘. 6, figs. 3).-— Among 
the detailed results of study applying to various sr)ecios and liyhrids of 
Oenothera, it is stated that triploid forms are found to bo inconstant in the 
successive geiierat ions. This phenomenon is ascribed to irregular chromosome 
distribution during gamete fonnatioii. 

The morphological continuity of Scrophulariaceae and Orobanchaceae, 

I. BoF^snoRf: {Penn. Vuir. Bot. Lab. Conirih., 5 {1920), No. 2, pp. 139-177, 
pis. 5 ). — On the basis of the observations here detailed, the author liolds that 
direct and distinct continuity can be established from nonparasitic through 
send 1)0 nisi tic Scrophulariaceae to the most degraded parasites of tlie family, and 
that these again show direct continuity with the still more degraded and con- 
densedly parasitic types of Orobanchaceae. 

A morphological and cytological study of repri>daction in the genus 
Acer, W. U. Tavlor {Penn. Vniv. Bot. Lah. Conirih., 5 {1920), No. 2, pp. 
111-^138, pis. 6 ), — Tile present account presents, after a brief historical review, 
sections on material and methods, tloral and pollen developnuait In Acer negimdo, 
reduction luid somatic divisions in otlier siK^cies, ovule de\eh>pment, fertiliza- 
tion and em))r.\ogeiiy, and seedling anatomy, with a l>if)liograpii.v comprising 32 
titles. 

The morphological constitution of cytoplasm, A. OrnuaERMoNi) {Compt. 
Bend. Acad. 8ci [Pari.<(\, 172 {1921). No. 2, pp. 121-i21f, figs. N). — Noting 
divcrgeiil views, lh(‘ autlior claims, as definitely demonstrable, the presence in 
cell cytoirlasm of three categories of strmdurevS, namely a cliondnome of which 
one i>art in clilorophyllous plants is connected with idiotosynthesis ; vacuoles; 
and granulations which are fatty iii character 

A preliminary account of the nieiotic phenomena in the fM>lleii mother 
cells and tapetum of lettuce, R. R. (Jatf.s (Boa Soc. {London], Proc , 8er. B, 
91 {1920), No. B 638, pp. 216-223, figs. 2 ). — In a brief preliminary account of 
observations on certain meiotic iihenonienu in Laetuva safiva (Sutton Dwarf 
JVrfeclion and a rogue therefrom), the author has touched upon some points 
regarded as of sc-ieiititic interest. A very detailed study has been made, par* 
tlcularly of the history and variations of the chromosomes. 

The terminal meristem of the root and its division into regions, H. 
Bouygues {Compt. Bend. Aead. Set. [Paris], 171 {1920), No. 19, pp. 926, 927 ). — 
The author distinguishes, as existing in tijis of roots of phanerogams and In 
those of vascular cryptogams, two regions, one being internal, the prevasculor 
meristem, the other external, the cortical meristem, completely enveloping the 
other. Modihentioms at points successively more distant from the tip are dis- 
cussed. 

Photosynthesis in the lihodopliyceae, R. Wukmser and J. Duclaux 
(Compt. Rend. Acad. Sci. [Paris], 171 {1920), No. 2i, pp. 1231--1233).—The red 
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pigment of algae, studied in tbe course of work previously noted (E. S. K., 45, 
p. 31), appears to be connected with chlorophyll assimilation in a manner analy- 
gous to the connection of the retinal purple with twilight vision. Attention is 
called to the facts tliat Rhodophyceae living in water near the siirface become 
more and more greenish with increase of illumination, that speties showing 
dark red color in their (normally deep water) habitat show a notable develoj)- 
ment of green on being removed to higher water levels, and that varums Cyano- 
phyceae redden when living at a certain depth in water. 

ExjKjrlinentatiou (*aiTiHi out with Chondrun crispy 8 and Rfiodyrnenui palmata 
in regard to their comparative assinillatory activity shows that plants rich in 
phycoerythrin always assimilate more energetically than those which are iH)or 
in that component, red plants really containing more chlorophyll thfm green 
jdauts but showing sensil)ly the same lip^>chrome content. The ratio chloro- 
phyll : lipociiromes is abnormally lowered in those plants which are poor in 
])hycoerythrin. A pladochemical effect seems to he involvc'd. The red pigment 
is destroyed by strong light, and a new relation Is established between the 
rapidity of its destruction and that of the pnalnclion of clilorojdiyll The lipo- 
chromes, being stable and protectcal l)y chlorophyll and oxidation products, 
undergo little change 

The green forms are then regarded us abnormal, cbeinic'ally speaking, and as 
having relatively weak assimilatory pr>vver. These facts confirm the view 
that phycoerythrin characterizes the forms in which normal i)hyslological 
changes took place in strong illuminathm. 

Hecent studies on the vascular apparatus in plants, A. (R tlijekmond 
(Oompt. Rmd. Acad, Set, [Pans], 171 (1920), No 22, pp. 1071-]07Jf, figs. 2rj) - 
Work on roots of barley and leaves of Iris gennanica, previously noted (E S. R., 
*15, p. 30), has been followed up with a study on other i)lants, mainly bean and 
pea. 

It is stated that the vacuolar system in embryonic cells of higher plants often 
shows forms suggesting mitochondria. The methods of treating mitoc*hondria, 
however, rarely stain and imperfectly preserve these so-(‘alled pseudo-mito- 
chondrial forms, which are said to lack the hislo-chianical characters of true 
mitochondria and which should be clearly distinguislied tbererrurii. It is 
thouglit that these forms were erroneously compared by Dangeard with the 
chondriome of tlie animal (*ell, and that they more probably correspond to the 
formations in tbe animal cell known as the cunaliculi of ITolmgron. 

Continuous renewal of nutrient solution for plants in water cultures, 
S, F. Tkklease and 15. E. Livingston {Science, n. srr., 55 {1922), No. H21, 
pp. 4^S~4^6, fig. 1). — A descriidion is given of a method for secairing a constant 
flow of nutrient solutions nsed in studies of the salt reiiulrements of plants. 
The flow can be regulated as desircMl, and by this method the constant change 
in the proportions of the different salts in solution is over(*ome. 

Studies in the mechanism of enzym action. — 1, Udle of the reaction of 
the medium in fixing the optimum teniperatnre of a ferment, A. CoMi^roN 
{Hoy. Soc. [London], Proc., Ser. B, 92 {1921), No. B 542, pp. 1-5, figs. S ). — It is 
known that in case of the enzym inaltase (which requires an acid medium In 
order to act to best advantage) increase in the acidity of the medium beyond 
the optimum point leads to a fall of temperature optimum, the mechanism of 
this temperature effect appearing to he due to a certain displacement of the 
enzym caused by excess of acid. The experimentation herein described was 
instituted to ascertain whether, by adding to the quantity of enzym in action, 
this lowering of optimum temperature can be controlled. 

The enzym used was the maltase of Aspergillus oryzac. The work, as 
presented in descriptive and 'graphical detail, indicates that the optimum teiu- 
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perature of any ferment or ferment function occurring in a given enxymic 
preparaUon is independent of the concentration of the enzyin, the duration 
of the action and tlie Il-ion concentration of the medium being constant. 

I>eveloi)nient of nitrogen and oil content in seeds of oil and fiber plants, 
Klkbebger {Vfiem, Umschau Geh, FettCt Oele, Wachse, u. liarze, 28 (1921), 
A^o. 1, pp, 2S ). — Tabulation and discussion are given regarding the percentage 
content in the green-ripo, the yellow-ripe, and the fully-ripe stage of poppy, 
rape, flax, hemp, and false flax, as regainis nitrogenous materials, fats, and 
other components. 

The present state of the question of carbon dioxid nutrition in plant 
culture, H. Fischeu (Angew, Bot., 1 (1919), pp. 188-146) .—Formav (E. S. R., 
42, p. 137) and recent studies are cited, Avith enunjeration of the questions 
investigated or arising in the course of the work regarding the possibilities con- 
nected with increase of the carbon dioxid percentage in the environment of 
cultivated plants. 

Carbon nutrition of plants, Boknemann (/Uigew. Bot., 2 {1920), 'No. 9-10, 
pp. 284-290 ). — Studies are here sketched as suj)i)orting the view that in certain 
cases, where by optimal soil fertilizatjon the assimilation of carbon dioxid is 
lowered through uiitakt‘ of that carbon source from the surroanding confined 
air, the relatively suiall amount of carhohj drate present must serve principally 
to aid in working up the nitrogen furnished through tht‘ roots. The result is 
a lively growth leading to the production of numerous large leaves rich In 
elihu’Ophyll and of an extensive root system. Plants which are limited as to 
carbohydrate supply store, bloom, and lignify siiaringly and assume a form of 
growth rosembUng that produced by excessive shading. 

The principal views for and against carbon dio.xid luanuriug, Rein ait 
(Angew. Bot., 2 (1920), No. 9-10, pp. 290-302 ). — This is a critical discussion of 
views regarding the practicability of siippleimaiting tlie aerial carbon dioxid 
supply available to economic plants. 

The assimilation of carbon dioxid by green plants, P. Mxzf: (Compt. 
Bend. Acad. ^ci. [Paris], I'll (1920), No. 26, pp. 13.91-13^3),— Leaves of about 
30 different plants were gathered under various atmospheric couditioris and 
at once distilled without addition of water under reduccil pressure at GO" O., 
the distillate being eoiuleused quiekly in cooled n^ceptacles in ord(T to losi.^ no 
gaseous constituent. In nearly every case, ethyl alcohol, acetic aldehyde, and 
nitrous a(‘id were present Formic aldehyde could not hij demonstrated, but 
other components were found that had not been announced previously, and 
these are discussted as to their characters and probabU‘ identity. 

The action of soluble sulphates and chlorids on sUirch, H. OoiniToNNK 
(Compt. Bend. Acad. ScL [Paris], 171 (1920), No. 23, pp. 11 68-1 170). —A com- 
parison is made of tin* action of tlie chlorids of calcium, barium, and magnesium 
on starch from rice, wheat, and maize as compared with the action of sulphates 
here typified by hydrated magnesium sulphate (MgSOi, 7ILO). 

The law of minimum and stimulation in plants in relation to the Weber- 
Fochner law, A. RrrpFX (Angew. Bot., 2 (1920), No. 9-10, pp. 308-317, fig. 1).— 
This is an outline, with discussion (having practical bearings), of the Weber- 
Fechner law, and of the Idebig law of minimum as developed and applied by 
Mitscherlich (E. S. R.. 22, p. 223; 42, p. 719.) 

The influence of bee breeding on fertilization and bearing in fruit trees, 
II. Eweut (Arch. Bienenkunde, S (1921), No. 3, pp. 1-11, figs. 2 ). — Systematic 
observations are detailed regarding the influence of bet* visits in fertilization 
of blooms of different apple varieties, also the influence of rain and other 
factors in this connection. 
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A Bew and reliable indicator of smoko injury among deciduous trees, 
F. W. NiDGKB {Angew. Bot., 1 {1919), pp. 129-1S8, figs. 2). — ^I^aboratory experi- 
mentation on the effects of SOi in air (1:20,000 to 1:2,(X)0) in contact with 
various forest growths is described as showing particularly sensitive trees to 
include ash, linden, and naaple; less sensitive, oak; and very slightly sensitive, 
beech, apple, chestnut, mountain ash, and birch. The first three are, therefore, 
recommended to be used as detectors for SOa in small amounts. 

Observations in the open air near smoke sources are detailed in connection 
with such modifying factors as cold, heat, and dryness. Observations are noted 
also regarding the presence or absence of lenticelg and of cork, and thleir ap- 
parent conn(K:tion with smoke injury. 

A Madagascar breadfruit, H. Jumelle {Cornpt. Rend. Acad. Set. 

171 {1920), No. 19, pp. 924-926 ). — ^The katoka, a tree allied to the breadfruits, 
said to be common in the western part of iSIadagascar, is described as a new 
species under the name Treculia perrieri. The wood is said to be valuable, and 
tlie fruit is edibh^ and agreeable, having already become an article of export. 

Inventories of seeds and plants imported by the Office of Foreign Seed 
and Plant Introduction (//. S. Dept. Agt'., Bur. Plant Indus. Inventories Nos. 
50 {1922), pp. 83, pis. 6; 51 {1922), pp. 100, pis. These numlKWs give, 

res{>ectlvely, descriptive lists of 4fi(3 lots of seeds and plants introducHl 
during the pc^riod from January 1 to March 31, 1017, and 480 from April 1 to 
June 30, 1917, the more import uiit colle<*tions being those of F. N. Meyer in 
(Jentral China, and W. Popeiioe in Guatemala. 

FIELD CEOFS. 

[Field crops work at the Upper Peninsula Substation, Michigan], (J. W. 

Putnam {Mivhigan Sta Spec. Bui. 110 {1921), pp. 13-22, 23-26, figs. 11 ). — The 
results of varietal trials with oats, spring wheat aiul barley, corn, soy beans, 
field iM^as, root crops, and annual bay crops are reported, together with a brief 
account of tlie development and testing of pedignxHl varieties of cereals. Ex- 
periments wdth sunflowers have been noted earlier (E. S. K., 44, p. 530). 

Work with potatoes included investigations on method and time of planting, 
cultural methods, fertilizing, seed treatment, sec'd selection, and other factors 
of potato production. Seed iiotatoes treuteil with corrosive sublimate before 
planting gave higher yields with a better quality of tubers than seed treated 
with formaldehyde, or seed dug iu the spring, greon-sprouttxl and untreated, 
or seed from ordinary cellar storage. Plantings made during the last two 
weeks in May gave a maximum crop for both Green Mountain and Rural 
varieties and plantings till June 10 produced fair returns and were sunicienlly 
mature to store over winter, but seedings during the last two weeks of June 
gave small yields with Immature tubers. Green -sprouting is indicated as an 
advantageous practl(‘e when it i.s imixisslblo to plant as early as desired. 

[Report of field crops work at the Duluth Siihstxition, 1020], M. J. 
Thompson {Minnesota Sta.. Duluth Suhsia. Rpt. 1920, pp. 8-15. figs. 3 ). — The 
progress of experiments with various field crops is reported as heretofore (K. 
S. R., 43, p. 636). Among the h€*avier yielding varieties of wheat were Pres- 
ton with 17,1 bu. pi^r acre, Arnautka with 12.9 hu., and Emmer with 18.7 bu. 
Imp. Ligowa with 77.7 bu., Irisli Victor with 76.1 bu., ami Victory with 75.3 
bu. were first among the oats varieties In 1920; Svansota with 50.1 bu. was 
first in the barley tests; M. A. O. Robust with 20.5 bu. leil the I)oan varieties; 
and spring rye produced 22 bu. per acre. 
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Norllipru- and Hout hern-grown eoininon alfalfa averaged 3.23 and 3.80 tons 
per acre, respectively, while the respective yields of seedings of Grimm alfalfa 
made June 9, 12, and 30 were 3.31, 3.56, and 3.55 tons. 

Analyses of silage made from sunflowers, potatoes, peas and oats, clover and 
timothy, millet, and sorghum are tabulated. 

Seed potatoes treated with corrosive sublimate produced two-year average 
yields of 291.5 bu. per acre, with formalin 290.5 bu., with copper sulphate 
230.5 bu. and untreat(H^l seed 292.5 bu. In 1920, a season characterized by 
con.siderable rainfall in the spring months, potatoes given level cultivation 
l>roduccd 234.0 bu. per acre, while those given ridged cultivation made 256.6 
hu., reversing the results obtained in 1919, a relatively dry season. 

[Keport of field crops work at the Morris, Minn., Substation, 1920], 
P. E. Miller {Minnesota (S7u., Morris Hubsta. Rpt. 19W, pp. 22-S6 ). — The 
further progress (E. S It., 44, p. 330) is reported of experiments including 
\ar!ety and cultural tests with cereals, legumes, and potatoes, and various rota- 
tions wilh grain and hay crops. 

Tile results thus far in alfalfa rotations indicate corn to lie the best crop 
the tirst year after breaking tlie alfalfa sod unless a liberal supply of moisture 
i.s jireseiit, wdien grain crops have given heavy yiekls. The crops of following 
years show yields above the a\erage, and returns to date indic'ate that alfalfa, 
corn, and grain crops (am he growm successfully in rotations in west central 
Minnesota. 

Outstanding in acre yidds in the variety tests of 1920 were Minnesota No. 
184, an improved Mamdiiiria barley, with ,“>2 I bu ; Marquis, Preston, Kubanka, 
and Minduni wdieats with yields from 12 7 to 110 bu. per acre; Sixty Day ond 
Iowa No. 103 oats w’ith 39.1 and 37.4 bu , res})e(‘tiv<‘1y ; Great Northern field 
beans with 17 2 bu, ; Elton soy beans wdlli 34.9 bu. ; and Minnesota No. 13 corn 
with 00.3 bu. Grimm and Turkestan alfalfa showed the highest yields in the 
1020 nursery rows. 

Green Mountain with J98 hu. was the h(‘st yielding late potato and King next 
wdth 155 bu,, while Irish (k)bbler with 176 bu was the best early variety and 
was followed by Early Ohio with 353 bu. Early Ohi(> potatoes sprayed three 
film's with Bordeaux mixture for early blight averaged 141 bu., with a higher 
yield of larger and more mature tul)ers than unlreutiMl stock, wiiich produced 
132 bu. Potatoes given level cultivation throughout file growing season yielded 
138 hu., while those ridged averaged 135 hu., confirming the experimice of the 
previous year. Seed jiieces jilanted 2, 3, 4, and 5 in deep produced 165, 170, 141, 
and 121 bu, per acre, respectively. The data s(*em to indicate that the 34n. 
jdanting will jirodiice tlie heaviest yield, and that deeper planting will produce 
larger but fewer tubers. 

Grain mixtures and root crops under irrigation, P. V. Cardon {Montana 
Sta. Bui. 743 {1021), pp. 3~14). — The information presented is based on results 
of experiments conductml at the station since 1911 witli different grain mixtures 
and with root crojis under irrigation. 

Grain Jiay made from different mixtures of wheat, oats, barley, and peas sown 
at the basic rate of 2 hu. per a(*re equaled or exceeded in a season any other 
hay crop tested, except the hardier strains of alfalfa, clover, and vetch. Com- 
binations of oats and barley gave the highest average yields both of grain hay 
and of grain, although the three-crop mixtures generally averaged slightly 
higher in grain-hay production, and some of these gave more straw. Besides 
producing approximately 1.5 tons of grain per acre, the mature mixtures gave 
average yields of straw which, although a poon^r quality of roughage, were 
about equal to the grain-hay yields from the other mixtures. The total acre 
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yields from different eoixildnations of wheat, oats, ami barley averaged less 
than those from the same crops grown alone. No advantage in mixing the 
grain crops was apparent so far as grain and atraw^ yieltls were concerned. 

Mangels were the highest yielding root crop grown, 18 varieties averaging 25.9 
tons of roots per acre during a six-year period as compared with 19.6 tons, 
the average of 5 varieties of rutabagas, and 13.7 tons, the average of 9 varieties 
of carrots. During two years, 3 varieties of turnips averaged 18.3 tons per acre. 
The leading vurieti<\s of root crops included Banes, Mainmotii Long lied, Giant 
Feeding Sugar, Golden Tankard, and Mammoth Golden mangels; Chatcnay, 
Oxheart, White Belgian, and Mastodon carrots; Purple Top and Mammoth 
Russian rutabagas; and Kangar(K>, l^lleidiant, and (Canadian Gem turnips. 

Variety testing and crop improvement [in Nevada] {Nerada tita, Rpt. 
J920t p. 11). — In a continuation by G. S. Knight of work already noted 
(F. S. 11. 13, p. 228), White (Hub wheat was the highest producer in both 
row and i)lat tests and was followed in order by Galgalos Fife, Chul, Colo- 
rado No. 50, New Zealand, and Marquis. It is said that Marquis commands 
a premium at the mills \\hicli more than offsets its somewhat lower yield. 
Farly Mountain oats and Blue Ribbon barley are also indurated as outstand- 
ing, As in jirevdous ye^ars, Russian sunflowers, with 20 tons of silage per 
acre, decidedly outyielded both Learning corn and Sudan grass. 

[Keport of the) agronomy department, A. F. Vass {Wvo}nin(j Sia. Rpt. 
1021 y pp. llSy 110). — Potatoes, sunflowers, and summer fallow differed but 
little in tlieir influence on tlie following grain crop, whereas the amount of 
alfalfa growth in the grain depressed grain production on alfalfa ground. 
33ie detrimental effect of sunflowers on the succ(»e(iing crop seems to be largely 
a question of moisture and physi<*al condition of the soil. 

The leading varieties of cereals and their acre yields were ns follows: 
Oats, Sllverinine 50 2 Ini., Colorado 37 49 6 bu., Banner 44 7 bn, and Swedish 
Select 44 bu ; wheat, Kubanka 28 bu., Red Fife 24.9 bu., and Marquis 24 4 
bu. ; and barley. Charlottetown 3.5 4 hu., 3Yehi 34 3 bu.. and Ilannchen 33.2 bu 
The Pearls led in potato production, with King second and Netted Gem third. 

Short season hay crops, (I R MKci'ac {Mivhigan Sta Quoit. BuJ., 4 (1022), 
No. S, pp. 72, 7S, fip. 1). — Sudan grass with 3 33 tons per acre gave the highest 
average yield of air-dry hay in tests of short season hay crops from 1919 to 
1921, inclusive; millets ranged from 3 25 Ions with Golden to 1.91 tons with 
common ; and soy beans, oats and vetch, oats and peas, and oats alone pro- 
duced 2.67, 1.99, 1.78, and 1 77 tons respectively. Ilubain sweet clover made 
1.86 tons per acre in conqiaiison with 1.42 tons from lirst-year biennial white 
sweet elovor, wdiich also had the greater root development. 

Hardigan alfalfa, F. A. Spkaoo and E. K. Down {Michujon l^ta. Quart. Bui., 
4 (1022), No. 3, pp. 74, 75). — Hardigan alfalfa is described as a new, hardy, 
disease-resisting variety devehflied liy the station as the result of 16 years of 
alfalfa breeding wairk. When leaf spot defoliated the alfalfa in 1914, this 
strain wais able to reset leaves on its old stems and proiluce seed, whereas 
other strains sent uji new growth from the roots and produced only vegetative 
growddi. The variety is considered worthy of note for both seed and hay pro- 
duction. 

Irrigation of alfalfa, W. L. Poweks and W. W. Johnston (Oregon Bta. Bui. 
189 (1022), pp. 36, figs. 24 )- — Practical instructions are offered for handling 
the cro}) under irrigation, the different methods of apidying water to alfalfa 
are outlined and compared, and the results of various irrigation experiments 
with alfalfa in Oregon and other States are summarized. 

Duty-of-water experiments in 8 western States indicate that a good return 
lier unit of water is 0.2 ton of alfalfa iier acre-inch, or a little over 2 tons 
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Ijer acre-foot. Ab an average of 43 net cliity-of-water trials in eastern and 
southern Oregon, the niaxrinium yield per acre-inch was secure<l with 16.5 in., 
3.96 tons of hay per acre being obtained, while increasing the average depth to 
34.15 in. gave an average maximum acre yield of 4.4i) tons. Under subhumid 
conditions on a silty clay loam soil at the station, 6.5 in. depth gave a maximuni 
yield x)er acre-inch averaging 4.37 tons per acre. Increasing the depth to 
0.06 hi, increased the yield to 5.04 tons. 

The maximum net profit per acre wdth irrigated alfalfa is realized with a 
smaller amount of water than is required for a maximum acre yield but with 
a litttlc more tlion Is needed for a maximum yield per acre-inch. The water 
requirement of alfalfa for plats giving the maximum net profit was 739 lbs. 
of water iku* iK)und of dry matter, or 5.23 in. per ton of dry iiay. Using these 
data as the basis, a 3-ton arid region would need from 15 to 18 in. of iistible 
water, and a 6-tou region from 30 to 30 in. Although this applies fairly well 
to conditions In eastern Oregon and in some of the other irrigated sections, 
some modification will be necessary with subirrigation, very high yield, very 
fertile soil, or very coarse soil. 

rroi)er irrigation, fertilizers, and crop rotations are indicated as Important 
factors in improving the soil solution and lessening the irrigation requirement. 
A study of the water requirement for dry alfalfa and light, medium, and 
heavily irrigated alfalfa at the station sliows that moderate irrigation reduc*ed 
the water requirement to considerably below that of the dry plats, as the water 
comes during the best growing weather. Willi heavy irrigation, water is 
wasted and water requirement greatly increases. Applications uT farm manure 
and sulphur substantially increased the average yields per acre and acre- 
inch and reduced the wat<u‘ requirement. To further aid in the economical 
use of wmtor, alfalfa should be fed on the farm to cons^Tve fertility, and 
alfalfa land should be broken up every few years to loosen the soil and 
market tlie stored nitrogen and humus in cash crops. 

Marketing broom corn, G. B. Alguike (U. 8. DejiL Agr, Bui, 1019 {1922), 
pp. S2, pis. 4r d). — Tlie use and importance of the broom corn crop are 

iudicated ; its preparation for tbe market, including harvesting, threshing, 
curing, and haling, is outlined; and the methods employed in markeling, 
storing, and transportation are described. The factors entering into classifi- 
cation anti usually considered in sampling are touched upon briefly. 

Varieties of corn in Kansas, O. C. Cunnj.ngiiam and B. S. Winsojs (Kansas 
Sia. Bui, 227 (1921), pp. 40, figs. .9). — During tlie i>eriod 1911 to 1939, Inclu- 
sive, between 150 and 200 variety tests of corn were conducted annually 
throughout the State in cooperation with farmers. Some of the outstanding 
principles of corn production derived from the results of these tests may be 
stated as follows: 

Where moisture or plant food is the limiting factor, the variety should be 
of such size as to utilize the available supply to the best advantage. Because 
of seasonal variations, no one variety wull consistently prove superior to all 
others in a given locality. Thoroughly accliumted varieties give the best re- 
sults, but when necessary to use imported seed corn it should be secure<l from 
an environment similar to that in which it will be grown. Introducing seed 
corn from a relatively unfavorable environment to a more favorable one Is 
considered better than from the reverse. Varieties of corn developed under 
adverse climatic conditions in western Kansas are usually more vigorous and 
hardy than varieties similar in size developed in the Coni Belt States. 

Brief histories and descriptions are given of the leading varieties grown in 
the State. 
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varieties of corn of Kansas, O. O. Cunninqham (Kam. State Bd. Agr, 
liien, Rpt., ^2 {1919-20) y pp, 111-lSly figs, 8 ), — Essentially noted above. 

How many corn plants per hill? {Ohio Sta, Mo. Bul.y 7 {1922), No. 8-/f, 
p, 4 ^), — The 15-year average acre yield of dry shelled Clarage corn, checked 
42 by 42 in., at the station amounted to 32.4 bu. with 1 plant per hill, 51.4 bu. 
with 2 plants, G2.2 bu. with 3 plants, 65.6 bu. with 4 plants, and G4 bu. with 5 
plants per hill. The tendency was for the thin stand to load during years of 
low yield and for the thick stand during years of high yield. 

Water-stress behavior of Pima cotton in Arizona, C. J. King ((/. S. Dept. 
Agr, Bui. 1018 {1922), pp. 24, pls. 4 , fi9»* 8 ). — study of the behavior of Pima 
cotton when grown under different conditions of soil moisture and available 
plant food In the Salt Itiver Valley of Arizona was made in 1919. The average 
period of maturation for 3,319 bolls of Pima cotton w'as 68 days. In Arizona, 
early bolls mature within a very much shorter period than later bolls ; those 
developed from llowers blooming In July required an average of 27 days less 
for njaturation than from llowers blooming in September. 

idants i)roducing the most vegetative growth appeared to suffer most fre- 
quently from water stress, remaining longer in a wilted condition between irri- 
gations and showing an earlier recurrence of wilting after the irrigation 
period. The lack of appreciable differences in size or distribution between the 
roots of large plants and small plants secerns to indicate that a limiting root 
system may have an important hearing on the water-stress behavior of tiie 
largest plants. Most of tlie taproots of lioth large and small plants extended 
deeper than 7 ft., and one followed to its greatest depth was 10 ft. 8 in. long 
Many secondary roots extended to great deptlis and apparently shared the 
fuiK'tion of the taproot. The greatest quantity of winter was removed by the 
plants in a plat where the sol! moisture contimt had been kept highest througli- 
out the season, and which also produced 1,433 lbs. more dry matter per acre 
than a plat irrigated only three times. 

Tile severe winter stress frequently exhiliited by plants possessing large areas 
of leaf surfaces and the shedding of squares and bolls are apparently not 
alwaiys induce<l in Arizona by a lack of available moisture throughout the soil 
mass, but may be due to a reduction of moisture in the soil immediately sur 
rounding the roots more raiiidly than cun he restored by capillarity. An ine 
portant relation is apparent between the increase of the shedding rate (based 
on the number of bolls available for shedding) during the first two months of 
the flowering season and the gradual reduction of the moisture content in the 
lower soil layers. 

The mean interval between the oiiening of the flower and the completion of 
the shedding process was approximately 10 days. The period tended to in- 
crease as the season advanceil, but fluctuation was great even near the end of 
the season, and a heavy min materially shortened the interval between flower- 
ing and shedding. 

In late summer a depression in the rates of growtli and flowering was showm 
much earlier in the large plants than in the smaller plants. After this re- 
tardation began the large plants never again exhibited as jirompl or vigorous a 
response to irrigation as the smaller plants. Plants receiving irrigation water 
soon after the first flower buds began to form, and frequently thereafter, pro- 
duced a greater stem growth and more flowers during the first 45 days of flower- 
ing than plants not getting water until 16 days later. Plants in soil supplied 
sparingly with water tliroughout the season produced more bolls late in the 
season than plants well provided with soil moisture. The highest “potential 
seed-cotton production” per plant by October 1 was on a plat sparingly sup- 
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plied with water, while the highest actual yield of seed eotton was produced 
on (he plat where by eoiuparatively early irrigation the plants had been 
stiimilated to set more than half of their total number of bolls during the 
first half of the flowering season, 

“ The data indicate that effort vShould be made to stimulate the setting of 
fruit to the fullest extent during the months of July and August especially in 
areas freniuently visited by comjiara lively early frosts, since the number of bolls 
set during this iieriod largely determines the extent of the crop.” 

Marketing cotton seed for planting; purposes, J. K. Barr ((/. S. Dept, Agr. 
But, 105G {1922), pp. 24, figs. 7). — Of over 500, (MX) tons of seed reuuircHl to plant 
(he 35,(KX),000 acres annually devoted to cotton production in the ITnlted States, 
it is estimated that in 1020 about 08 per cent was produced on the farm where 
used, 14 per cent was obtained from other farms, and 18 per cent was secured 
from ileaJers. While the number of i»ersons and concerns dealing in cotton seed 
for planting purposes and tJie total volume of their annual business have in- 
creased steadily, comparatively little effort has been made to improve the com- 
mercial and agricultural value of their stock. 

This bulletin points out some of (he fundaineutals in seed selection, im- 
proved methods of preparation, storage and marketing, and ways of overcom- 
ing or eliminating some of the unfair and unscrupulous practices said to exist 
in selling cotton seed for ijlanting, in order to aid all classes of dealers to make 
their product approach the ideal more closely and to guide farmers in determin- 
ing the intrinsic value when purchasing seed. The ideal cottcm seed for plant- 
ing is described as seed selected from cotton true to type and pure of variety ; 
well matured; free from disease and insects or insect injury; delinled; re- 
cleaiUKi and graded ; and with a minimum germination of 88 per <'ent. 

Further studies on the efl’ect of missing hills in potato fields and on the 
variation in the yield of potato plants from halves of the same seed tuber, 
F. C. Stewart (Neio York Slate Sta. Bill. 4^^ (1921), pp. 52, figs. 3 ). — In this 
continuation of earlier work (K. S. K., 41, p. "ISO), the results confirm those 
already reported showing tliat the loss due to a missing hill is pai'tly made 
up by an increase in the yield of the plants adjoining the vacant space. In 
3938. with a spacing of 15 by SO in., 40.4 per cent of the loss was made up 
by the increased yield of the two liills adjoining tlie skip, and 53.8 per cent 
in 3919. Additional results show that the influence of single-hill and triifie- 
hill skips upon the yield of adjoining plants is practically the same. 

With 429 pairs of plants, the difference in yield of plants from similar 
halves of the same seed tuber grown under parallel conditions varied from 
0 to 143.8 i>er cent of tlie mean yield of the two plants of the pair, the average 
variation being 23.4 per cent. The data indicate that a difference in number 
of stalks was one cause of yield variation. 

This investigation ” shows that In experimental work great caution should 
be exercised in drawing conclusions from the comparative yields of small 
numbers of potato plants even when the utmost care has been tak(*n to secure 
parallel conditions for growth.” The study ” explains why the improvement 
of seed potatoes by selection can not be carried to a lilgh degree of perfection. 
The hereditary capacity of potato plants for tuber production is so thoroughly 
masked by the effects of environmental factors as to make it very difficult to 
detect those au)able of the greatest production.” 

Potato seed experiments: Whole small tubers v. pieces of large tubers 
of the same plant, F. C. Stewart {New York State Sta. Bui. 491 {1922), pp, 
3-^0 ). — Experiments were made to determine the comparative seed value of 
whole small tubers and pieties of the same average weight cut from large 
tubers of the same plant. In a test in 3996, 4 rows planted with whole 
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small tubers of Carman No. B outyielded the alternating 4 rows planted with 
pieces of large tubers by 21.4 bn. of marketable tubers and 8.0 bu. of small 
tubers per acre. 

In the 1920 exi:)eriment, 10 rows of 100 plants each were planted with 
pieces of large tuber.s of Knormous No. 9, while the 10 alternating rows were 
planted with whole small tubers of this variety. Although in the latter rows 
the stand was better, the early growth of the jilants was more rapid, fewer 
were affected with lt‘af roll, and the yield of both large and small tubers 
was greater, the differences were too small t(» establish dettnitely the sui:>erlor- 
Ity of whole small tubers. The average numlH*r of stalks per plant was 1.91 
for plants from whole small tubers and 2.14 for plants fr(uu pieces of large 
tubers, opposing the theory that the use of urmut tubers for seed results in a 
large number ot stalks per plant In both groups of plants the yield in- 
creased as tin* number of stalks increased, and alsf> as the height of plants 
increased, llio average number of tubers productnl per plant was 0.57 for 
plants from wIkjIg small tubers and 6.39 for plnrit.s from pieces of large 
tulKO's, Hows planted with whole small tubers outyielded those f)lantefl with 
pieees of large tubers at the rate of about 17 bn. per acre. The (‘rop from 
wdioh* small tubers coutaine^l 1.78 per cent of small tubers, whereas the crop 
from x>ieces oi large tubers bad 1 58 per cent of small tubers. 

For seed purposes, uncut tubers between 1 and 2 oz. In weight are held to 
equal and probably to exe(‘I slightly piec'es of e(}ual weight cut from large 
tubers of the same plant. 

Do whole small potatoes make good seed? J. P. LucKE'rT fAc?r Yorlc 
t^tn. HuL ^91, pop. rd. {i922), pp 7, fip. J ). — A popular edition of the 

above. 

1921 potato costs, F. T. Uiddtxl {Mirhigati 8fa Quart. Hul , If (1922), 
Xo. S, pp. 93, 9If) — Slalistics collected during the 1921 suinuicr o\er 782 acres 
in the more dense potato sections show that the dir(x4, costs on potatoes 
ainoiinte<l to $17.77 per acre and the overhead costs $86.24, totaling Jibout $54. 
In caring for an acre of potatoes. 72 2 hours of man labor and 87.0 hours of 
horse labor wen* requirtMl. Yields amounted to 88 bu of No. 1 grade and 27 bu. 
of No. 2, including culls 

Growing soy beans in Illinois, .1, <^. Hacklsman (Ulinoin ^ta. Circ 255 
(1922), pp. 15, figs. 13). — An enumeration of the factors contributing to the 
great increases in the soy bean acreage in Illinois, wdth the details of cultural 
and harvesting practices tound best in growing the bay and seed crops. Varie- 
ties are described and classified as to oso for seed, liay, pasturing, and silage in 
the norlhe?-n, <'entral, and southern sections of the State. 

Sundowners, their culture and use, A. F. Vass (\[ gomiug 8/u. fiiil. 129 
(1921), pp. 17-107, figs. 2)~~\ detailed chronological ac(‘ount of t'xperimenis 
with suntlowers is presented; <*omt)arative analyses oT sunllower silage, corn 
silage, and oat and pen silage are tabulated; and discussion is given of the 
feeding value, varieties, yield factors, cultural and harvesting practices for 
silage, and the place and value of the sunflower in rotations 

The sunflow^er will yield tw!<‘e as nmeb silage as corn on the high altitude 
farms of the State with approximately the same amount of labor per ton and 
with the same machinery, and seeding can take place several weeks earlier. 
8unf!ow^ers gave most satisfactory yields at the station when seeded at the 
rate of 6 to 8 lbs. per acre in rows 30 to 36 in. aiiart with plants 8 to 6 in 
apart in the row. Sunflow^er silage was found to be oquivaient to oat and pea 
silage in feeding value, and 3 lbs. of sunflower silage replaced 1 lb. of alfalfa 
hay. The animals receiving silage showed better gains. 
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The sunflower as a silage crop, H. N. Vinall (V. S, Dept. Agr. Bui, 1045 
{1922), pp. 1-19, S0S2, flffs, 8). — The early history of the sunflower Is related, 
and an account Is given of its distribution and cultivation in the United States, 
climatic and soil requirements, cultural operations and harvesting practices 
involved in silage production, yields, diseases, and insect pests. Much of the 
information was derived from experiments by this Department and by experi- 
ment stations in the United States and Canada. Discussion of the feeding 
value of sunflower silage and of the sunflower as a soiling crop is noted on p. 171. 

While sunflowers are widely distributed in nature and can be grown success- 
fully In nearly every part of the United States, their value in any region 
depends more on the measure of success attained with other crops than on their 
own adaptation to local climatic conditions. The adaptation of sorghums in 
the central and southern Great I^lains, corn in tin* Corn Kelt, and corn, soy 
beans, Japanese cane, pearl millet, and other silage crops In the Southeastern 
States makes doubtful the popularity of sunflowers for silage in these regions. 
In the extreme northern part of the United States or at high altitudes in the 
Western States where the temperatures during the growing season are relatively 
low, and corn, sorghum, and other crops do not produce heavy yields for silage, 
the sunflower is recognized as an extremely valuable silage crop, and the 
acreage devoted to its production is increasing rapidly. 

Scarifying Ohio sweet clover seed, O. J. Willard and H. U. Borst {OJtio 
Sta. Mo. Bid.y 7 (1922), No, S-4, p. 62). — Samples of sweet clover seed from 
Ohio growers, tested at the department of farm crops, Ohio State University, 
showed germinations ranging from 31 to 00 per cent and contents of hard 
seed from 1 to 43 per cent. Scarified samples germinated an average of 81 
per cent and the other samples 63 j>er cent, while the hard S€*ed content 
amounted to 7 and 24 i>er cent, respectively. Counts of the stand on field 
plats seeded on April 20 at the rate of 10 lbs. i^er acre showed an average 
of 26 plants per square foot from scarified seed find ir> phints per square foot 
from unscarified seed, indicating that a better stand can be secured from 
scarified seed than from unscarified when seeded after freezing weather is past. 

Response of sweet clover to phosphatic fertilizer, F. II. Ballou (Ohio 
Sta. Mo. Bul.^ 7 (1922), No. 3-//, pp. 68~12, figs. S). — S(‘ction8 of orchard at the 
Southeast Test Farm at Carpenter, formerly under cultural tests, were limed 
in the spring of 1920 and seeded to a mixture of grasses and legumes at the 
acre rate of 8 lbs. timothy, 12 lbs. red clover, and 4 lbs. each of redtop, 
orchard grass, sweet clover, alsike clover, and alfalfa. Similar areas were 
treated (1) with 200 lbs. of nitrate of soda per acre annually, (2) unfertilized, 
and (3) with 2(X) lbs. of nitrate of soda and 200 lbs. of acid phosphate per acre 
annually. 

Close examination during the first season revealed that the grasses were 
somewhat more densely set and vigorous on plats 1 and 3, and in the latter 
a more generous and thriving admixture of legumes appeared In addition. 
The sweet clover iiecame noticeable early in the summer of 1921. It was thinly 
and irregularly distributed in plat 1, having to compete with the thick setting 
of fine grasses flourishing because of an abundance of nitrogen. The sweet 
clover in plat 2, although decidedly iiatchy, was generally thicker and some- 
what more vigorous than that on plat 1, while plat 3 contained not only a 
uniformly tall, thick, heavy growth of sweet clover, covering nearly the entire 
surface of the ground, but also a good undergrowth of grasses, among which 
red and alsike clover were plentifully interspersed. When two representative 
tree squares were cut from each plat in July, 1921, and the sweet clover sepa- 
rated from the other species of plants and weighed in the uncured state, its 
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yields from plats 1, 2, and 3 amounted to 1,300, 3,367, and 10,739 Iba. per aero, 
respectively. 

SiXperiments with Hubam clover, C. J. Willaud and L. B. TnATciiEa 
{OMo 8ta, Mo. Bui., 7 (1922), No. 1-2, pp. 2-18, figs. 8). — Conclusions from 
tests including: Hnbarn clover, by the department of farm crops at Ohio State 
University at Columbus and by the station at Wooster, may be summarized 
as follows : 

In good soil following a grain <Top, Hubam clover will make from 1 to 2 
tons of hay per acre, but it will not greatly outyield biennial sweet clover, 
if at all, and the hay of the latter is of far better quality. Two cuttings may 
be secured if Hubam is sown alone on a prepared seed btHl early in April. The 
hrst crop should be cut early in July, leaving a stubble 4 to 6 in. long, while 
the second cutting can be made sometime in September, depending upon the 
season. Much trouble with weeds may be expected if the ground is not fairly 
free from weed seeds. Ilnbarn clover is as sensitive to acid soils as any other 
sweet clover. This variety may be sown with a nurse crop of winter wlieat 
or rye or spring eats or barley, but the late spring crops such as Sudan grass 
and soy b(‘ans arc not recommended. The early removal of a nurse crop is 
desirable, sin<‘e the hay yield is increased. Eight to 10 lbs. of scarified seed 
per acre drilled solid or broad(‘a8t seems to be a satisfactory rate for hay 
production. Hie yield of Hubam clover varies greatly with the season, a dry 
siimmor fa\oring ('arly maturity and abundant seed production at the expense 
of vegetative growth. 

Hubam (‘lover will mahe large yields of seed In the latitude of Columbus, 
either in rows or l)roadcnst in a grain crop. At Wooster, best results were 
secured in cultivated rows 28 to 30 in. apart. 

The percentage of crude protein in the Hubam hay decreased rapidly as the 
clover approache.d maturity, ranging from 18 per c^nt for 06 days to 12 per 
cent for 121 days’ gi owing period f(*llowing the removal of a nurse crop of 
outs at ^Voustor. At Columbus, Hubam clover hay made on August 20, jifter 
the removal of a nurse crop of wheat, contained 14.63 per <‘ent of protein 
and the bi(*nuial while sweet clover 10.(K> per cent The percentage of nitrogen 
in tl)e roots of the biennial was found to he about four times that in roots of 
Hubam, and the weight of the roots of the biennial to a depth of 1 ft. was seven 
times that of Hubam. Thirty times as much nitrogen per acre was found in 
the roots of biennial white sweet clov^er as hi Hubam. “ The biennial white 
sw^eet clover has such a larger and deeper root system than Hubam that there 
seems to ho little to recommend the latter for soil improvement, unless an 
annual crop is recpiired. . . . The present experimental data point to no very 
definite place that Hubam clover can fill in the ordinary farm rotation in Ohio.” 

Bee keepers have found Hubam to be a valuable nectar-secreting plant. 
Honeybees have been observed working Hubam clover flowers late in the fall 
several days after a hard frost, when many flowering plants of other species 
had ceased to bloom. 

Hnbam clover as a field crop, J. F. Cox (Michigan Bta. Quart. Bui., 4 
No. S, pp. 75-77). — A discussion of results obtained with the variety in 
Michigan with cultural directions for the production of forage and seed. 

Acme wheat, M. Champun and E. McPadden (South Dakota Sta. Bui. 19J/ 
(1921), pp. S27-355, figs. ^). — An account of the origin and characteristics of 
Acme wheat and its behavior in South Dakota. 

Acme, a selection from Kubanka, is a bearded spring durum wheat with 
smooth, golden chaff and a short, plump, amber kernel. It closely resembles its 
parent In appearainre but has slightly narrower heads and glumes, shorter, 
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plumpor kernels, and a finer straw immediately below the head. The straw is 
golden in color and is slightly shorter than in the common durum varieties, but 
is likewise subject to lodging when grown on rich bottom lands in the more 
humid sections of eastern South Dakota. Wliile Acme usually ripens about 2 
days earlier than Kubanka and from 3 to 5 days earlier than Arnantka, it is not 
quite as early as Marquis. 

At the Highmore experiment farm during the period of 1914 to 1019, inclusive, 
Acme averaged 22.1 bu. per acre, 4 bii. more than Kubanka S. D. 75, which with 
its sister strain, S. D. 73, proved to be the highest yiehlers in previous experiments 
(K S. II., 30, p. 738). In the varietal experiments at th(‘ station from 1916 to 
1919, inclusive, Acme returned an average of 1.1 bu. more per acre than Kubanka 
S D, 75, its closest competitor. Averaging the yields at Highmore during the 
black-rust years, 1914, 3916, and 1919, shows that Acme produced 7.4 bu. more 
than Kubanka, the next variety and 39.8 bu. more than Hhiestem. I'he fact that 
the northeni Great Plains region “ is seldom visited by stem rtist indicates that 
the high yielding ability of Acme is due to other factors besides rust resistance, 
and must be attributed to a i^oculiar ability to withstand drought.” 

Acme is primarily a dry -land variety and is not adapted to that portion of 
the State lying within the 25-in. rainfall belt nor to low, i)oorly drained soils 
or exceptionally rich soils in the eastern part of the State. Neither does It 
appear to be well adapted to irrigation. Exixn-iments with Acme wheat at 
Highmore, in progress since 3916, favor seeiling os early as soil conditions are 
favorable. An average decrease in yield of nearly 5 bu. per acre is noted for 
each 15-day ixn’iod from Marcli 15 to May 15. Five jx^cks per acre appears to be 
the most economical rate. 

Investigations in cooperation with the U. S. Department of Agriculture have 
shown Acme to be similar to Kubanka in milling quality. The flour yield has 
[>een uniformly good. The loaf volume is slightly less than (hat of Kuhanke, 
but not too low to interfere with the manufacture of durum-wheat products. 

Results of seed tests for 1921, M. G. Eastman (Aea? Jlanipahirc 87a. Bnl. 
202 {1921), pp. 2^), — The purity and germination of 49S ofiicial samples of 
agricultural seed collected during the year ende<l July 1, 1921, are tabulat<‘d, 
together with the text of the law to regulate tlio sale of agricultural seed, 
elTective September 1, 1921, and rules and regulations relative to its provisions 
and enforcement. 

Nineteen noxious weeds of Indiana, A. A. Hansen {Indiana Hta. Circ, 106 
{1922), pp. 32, fiffs. 20). — Descriptions of the 19 weeds designat(*d as noxious 
in the Indiana seed law, with erailicatlon and control nuXhods. 

How to comply with the Indiana seed law, E. G. Ihtoui.x {Indiana 87a. 
Virc. 105 {1922), pp. 8, Jign. 4)- — The imiiortant features of the law are dis 
cussed, with inforniatiou on exemptions and (he labeling, ti'Sting, and sampling 
of agricultural seeds. 

HOETICTJLTURE. 

[Report of the] department of horticulture {Indiana Bta. Rpt. 1921, pp, 
25-^28, fign. 2). — Without including data, brief comments are given on the 
progress (E. S. K., 45, p. 133) of various investigational activities. 

The records of the tenth year of the soil management studies in the apple 
orchard at T/aiirel, Ind., confirm the results obtained in previous years, namely, 
that the trees under cultivation with cover crops and those under the straw- 
mulch method of management are much more productive than (he trees in sod. 

Production records taken in 1920 on trees included in the pruning experi- 
ment at Laurel indicated that heavy pruning curtailed the yield of fruit, ip 
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that lightly pruned trees produced twice as much fruit as heavily pruned trees. 
Since no pruning had been performed on any of these trees since 1918, the 
results also indicated that the detrimental effect of severe pruning is long 
continued. The inhibiting effect of severe top pruning on root development is 
illustrated by a photograph showing the much greater development of the roots 
of a lightly than of a heavily pruned tree. 

In contradiction to the results obtained in previous years, dust was efl'ective 
in controlling scab at Peru, Ind. This success is believed to he due to the com- 
paratively light infection occurring during the year. Dusting proved to he twice 
as expensive as spraying. 

The value of nltrogim for fruit trees is shown by results obtained at Mitchell 
and Bedford, where trees fertilized with nitrate of soda and ammonium sul- 
phate produced approximately three times as much fruit as check trees. 

The home vegetable garden, R. A. McGinty (Colorado F!ta. Ifvl. 276 (7922), 
pp, flos. 0 ). — This revision of an earlier hulletln (E. S. R., 39, p. 344) 

presents in a like manner practical information relative to the propagation, 
cuUure, harvesting, and storing of vegetables under Colorado conditions. 

The production of peas for canning, C. J. Hunn (U. Dcpf. Agr.^ Farm- 
ers' Biil. 1255 (1922), pp. 2Jf, figs, 8). — This publication, designed for tlio pur- 
pose of presenting practical information to the grower of peas for the canning 
factory, enii>l»asizes irnx>rc)vcd cultural and harvesting practice.s. Among 
the subjects discussed are crop rotations, soils and their preparation, fer- 
tilizers, seed and seed inoculation, harvesting, insect and disclose posts, and 
the utilization of the ^’ines for feeding and as manure. 

Seed peas for the caniier, D. N. Shoemaker {V. *8. DepU Agr., Farmer's* 
Bui. 125S (1922), pp. 16, figs. 4 ). — While presenting general information rela- 
tive to the production of seed pens for the canning industry, this publication 
emphasizes tlie difliculty confronting the growers in maintaining seed stocks 
free from mi}ve<1 and variable types. Subsequent to a brief statement relative 
to the de\elopment of seed-pea growing in the United States, the author dis- 
cuss('s varieties, describes the desirable characters in (‘arming peas, and out- 
lines the practices einployr^d by jrrofe.ssional growers iji maithaining pure sto(’ks. 

Particular attention is devoted to the rogues, or (rfftype plants, occurring 
in the Alaska, a variety said to comprise 55 per cent of the total c‘anning pea 
crop. These rogues, ii.sually larger, later, and more pro(lu(‘tive than tin' true 
variety, cause consideralile loss on account of their variation in time of ma- 
turity from the true type, and also because they often yield iieas which when 
canntHl present an limit tractive dark-colored product. Tlit^ true and spurious 
types of Alaska are described in detail. 

Canning factory tomatoes, IT. 1>. Brown (Indiana l^fa. Bui, 259 (1922), 
pp. 20, figs. 8 ). — Constructive information is jmesented in this paper relative to 
improved practices in tomato growing. Data obtained from an analysis of 
que.stionnaires sent out in 1919 to practical growers indicated that the yield 
of wheat following tomatoes w'as greater than that of wheat following wlieat, 
corn, or clover. Tomatoes x)roved equally adapted to either liglit or heavy 
soils providing that proper attention was paid to drainage, food, and moisture 
conditions. Emphasizing the fact that well-grown plants though considorahly 
more expensive have proved more profitable than poorly grown plants (E. S. R., 
29, p. 434), detailed instructions are given for the construction and management 
of fram€is suitable for plant production on a large scale. Preparation of soil, 
setting of the plants, and cultural practices are discussed. 

Based on the results of fertilizer tests conducted in dilTerent parts of the 
State, the data of which are presented In tabular form, an application of from 
2188--^22 4 
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fKK) to 3,000 lbs. per acre of a 2-12M1 fertilizer is recommended for general use 
on Indiana soils. Tests with lime applied with and without acid phosphate 
at two different Indiana points in 1918 showed that lime in itself exerts no 
direct inlluence on the tomato crop. Its use, however, is warranted on account 
of the residual effect on other members of the rotation. In general, the 
fertilizer tests indicated that acid i>hosphate is the most important ingredient 
for tomato fertilization, not only increasing yields but also promoting the early 
maturity of the fruit. 

Experiments in dnsting v. spraying on apples and peaches in Connecti- 
cut in 19211, W. E. Brttton, IM. P. ZArno, and E. M. Stoddard {Connecticut 
State Sto. liulu 2S5 {1922), pp. 207-226, plfi. 6, figs. — Experiments conducted 
in four apple and two peach orchards In Connecticut in 1021, with the object 
of comparing dusts with sprnys as a means of protecting fruit trees from 
various insect and fungus pests indicated in general that under Connecticut 
conditions sprays are more effective for apples than dusts, while, on the 
other hand, dust gave better results with peaches. The cost of dusting computed 
on the basis of current prices was found to be approximately three times 
tliat of spraying. 

No particular differences were observed in the value of three different dusts, 
sulphur, nicotin, and Sanders, applied to 17-year-old ai)ple trees of five different 
varieties. In a test on 4.'5-year-old trees, dry lime sulpluir proved superior, 
as indicated by the niimher of good fruits, to commercial lime sulphur, B. T. 
S., and Bordeaux mixture as a material for the preparation of sr)rays. 

The work with jjeaches in a lO-year-old orchard of five varieties at Mount 
Carmel and in a Carman and Iilli)erta orchard of similar age at (Cheshire showed 
plainly that dusts were more effective than sprays for coTitrolling brown rot 
and scab. The dusting of peaches is, however, not deemed practicable except 
in large commercial orchards where sufficient time can bo saved to make an 
appreciable reduction in labor cost. 

In addition to the experimental data eonluined in the bulletin, many of 
the more important insect and fungus i)ests of the peacli and apple arc ile- 
scrihed and illustrated. A largo part of the data relative to the results 
of the tests is given in tabular form. 

fSpray calendars for New Jersey fruits j, T. J. ITkadlke, M. T. Cook, and 
A. J. Farley {New Jw-seg Kfa.v. Circs. 1S2 {1922), pp. 4, f!gs. 3; 133 {1922), 
pp. 3; 13f, {1922), pp. Jf, figs. 3; 135 {1922), pp. 3, figs. 2; 136 (1922), 

pp. 3, fig. 1). — A series of spray calendars for the apple and q\iim*o. peach, i>ear, 
cherry, and grape, a'lul with the exception of that on grape spraying de.signed to 
supersede similar earlier jiamphlets (E. S. 11., 43, p. 37). 

Spraying programs for the orchard and fruit garden {Ohio Sta. Mo. BuJ., 
7 {1922), No. 1-2, pp. Following a discussion of and directions for the 

preparation of imporlant, fungicidal and insecticidal spray mixtures, programs 
are presented for various fruits, including the apple, pear and quiiK'e, i)eacb, 
plum, cherry, grape, and various small fruits. 

Orchard spraying in 1922, A. Frank {Washington Sta., W^asli. Sta. 

Bimo. Bui., 9 {1922}, No. 7, pp, IOj^-106). — ^This is a condensed spray calendar 
for tree fruits in western Washington. 

Analyses of materials sold as insecticides and fungicides during 1921, 
O. S. Cathcart and K. L. AVillis {New Jersey Stas. Bui. $57 (1921), pp. 
5-22). — In a similar manner to the report of the ju’ecedlng year (E. S. H., 44, 
p, 440), results are presented of analyses of various insecticidal and fungicidal 
materials sold in New Jersey during 1921. 

Michigan tree fruit varieties, C. P. Halltgan {Michigan Sta. Quart. But., 
i {1922), No. S, p. 91). — This brief report contains lists of apple, pear, and 
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peacb varieties deemed sufficiently worthy of planting? to be recommended for 
use In Michigan. 

[Fruit growing in western Washington], ,T. Ij. Stahl {Wanliinoton Hta,, 
West. Wash. 8ta. Bimo. Bui., 9 {1922), No. 7, pp. 102-10Ji, 12S, This 

comprises two short papers, one presenting brief instructions for the estab- 
lisliment and maintenance of strawberry idnniathms and tlie other containing 
tabulated lists of fruits which are recommended as worthy of planting in 
western Washington. 

Notes on five-year results of apple prnning, C. W. Ellenwood {Ohio Sta. 
Mo. Bui., 7 {1922), No. pp. 5H~61 ). — Yield records for the five years 

101 7-1921 of plats representing seven different pruning treatments in a 
commercial appple orchard near Wooster, Ohio, indicated the superiority of 
moderate annual pruning. Tim orchard in which the investigation was con- 
duct e<l was planted in 1007, and at the commencement of the test had already 
begun to hear regularly. Each of the seven ex])erimental plats contained eight 
Oano and two Crimea trees. 

The total yiehls for tin* entire 5 year ijeriod were as follows: No pruning, 
0,510.2 lbs.; light dornmid pj’uning, 0,088 Ihs. ; heavy dormant pruning, .5,034.2 
lbs. ; light summer pruning. 5,088.2 Ihs. : heavy summer pruning, 4,005.9 lbs, ; 
light donrmnt thinning and Hglil heading hack it) sumiuen*, 5 581.3 lbs.; and 
heavy dormant thinning and heading back in stunmer, 3,440.1 lbs. Although 
the highest ])crcentnge of first grade fruit was obtained on plat 7, this was 
correlatfMl with llto low(‘st yield. 

Certain re.sponses of api>le tree.s to nitrogen ai>plications of different 
kinds and at different seasons, 11. 1> Ilooinai, jti. (Missouri 87(7 Research 
Bui. 50 (1922), pp. — In continuing studk's (K 8 It, 45. p. 123) upon 

(he intluence of fertilizers upon the apple tree, the author presents in this 
paper data relative to tlie effect of three diffenmt nitrogenous fertilizcTS 
applied at different seasons, as evidenced by variation.s in tl»e chemical 
(’oinposition of spurs and of hark from the scaffold limbs. 

The application on March 19, 1920, of equivalent amounts of sodium nitrate, 
ammouiuui sulphate, and dried blood to York trees in their fruiting year 
resulted in .sharp incTcases in yield, ea(*h of (lie three material.^ showing prac- 
tically the same \alue in this respect. As d(‘tennined by actual count, approx- 
imately 32 i)er cent of the blossoming spurs of the fertilized trees bore fruit, 
as coinjiared with 23.7 per cent for the chc(*k trees. A tabulation of tbe 
r(\sults of annl>s(\s of sjuirs and bark collected on IMay 22, .Tunc 1th September 
6, and November 20, 15)20, ami April 2, 1921, from the several plats shows a 
temporary increase in the nitrogen content of spurs gathered May 22, which 
increase is believed to he associated with the greater set of fruits. Except 
for this temporary rise in nitrogen content, no significant (lifferciices were 
noted In the comjiosltlon of samples from fertilized and unfertilized trees. 
Analyses of material collected on April 2, 1921, indic-ated no appreciable in- 
crease in nitrogen content due to fertilizers. Furthermore, nitrogenous fertil- 
izers applied on March 19 did not increase the number of leaves during tlu^ 
current season and had little effect on the rate of growth. Since no accumu- 
lation of starch occurred in the spurs during the jieriod of truit bud differ- 
('ntiation, it Is conclud(‘d that the spring application of nitrogenous fertilizers 
also has no effect in this respect. 

Ben Davis and Jonathan tree.s, 3 years old in 1920, treated with 3 lbs. of 
sodium nitrate In the spring of 1919 and again in 1920 were ohservcHl to he 
conspicuously larger than the untreated trees. Since* analyses of spurs col- 
lected from these trees on March 29, 1920, showed a lower percentage nitrogen 
content for spurs from fertifized than from check trees, it is evident tliat the 
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prevloiist year’s application of sodium nitrate had no effect upon the nitrogen 
content. Similarly, the nitrogen content of fertilized spurs collected June 19 
was less than that of the check trees, but at the same time the starch content 
was also distinctly less, whicli findings are held to Indicate that conditions for 
fruit bud differentiation were rendered less favorable by spring applications of 
nitrogenous fertilizers. The reduction in starch is believed to be correlated 
with the vigorous growth development of the trees. The consistently lower 
potassium and total ash and usually lower phosphoric acid content of the spurs 
of fertilized trees Is also thought to be closely associated with increased 
growth. The evident correlation between increase in length of spurs and de- 
crease in ash, phosphorous, and nitrogen content is indicated in a table show- 
ing the results of analyses of lien Davis spurs gathered May 21 and July 2 and 
grouped into four length classes, namely, 0.5 to 1, 1.1 to 1.5, 1.6 to 3, and 3.1 to 
10 cm. 

A number of spiirlike and leader growths w€w carefully labeled and meas- 
ured on two 10 tree plats in a vigorous 4-yenr-old Grimes orchard at Turner 
Station, Mo. One plat had been treated with 2 lbs. of sodium nitrate and the 
other with 2 lbs. of dried blood per tree on March 20, 1920. Measurements 
taken later in the season showed that the soJiurn nitrate was more potent than 
dried blood in stimulating shoot growth. However, no significant differences 
were observed in spur growth. Chemical studies of the same types of growths 
from the respective plats showed no marked differences in relation to treat- 
ment. Notable variations were found within the individual tree, since in 
June, when starch had completely disappeared from the spurlike growths, the 
nitrogen content had reached a maxliniiin. 

In order to test tlie effect of variation in time of application of fertilizers, 
three 15 tree plats of 16-year-old York trees In their nonbearing year were 
treated as follows: Flat 1, 5 lbs. of dried blood per tree on March 29, xfiat 2, 
same application on June 20, and plat 3, 5 lbs. of sodium nitrate on September 
20. The differential effwts of applying these fertilizers at various seasons was 
most evident in the nitrogen content of the spurs. Analytical data on material 
collected March 30, 1921, showenl that spuns from the plat nitrated on Sep- 
tember 20 had much the higher nitrogen content, indicating that the later in 
the season nitrogenous fertilizers are applied the greater is the nitrogen con- 
tent of the spurs in the succeeding spring immediately prior to growth renewal. 
The residual effect of spring applications of fertilizers was, on the other hand, 
practically nothing. 

In summation, the author emphasizes the fact that the investigations Indicate 
the necessity of more intelligent use of nitrogenous fertilizers. It is pointed 
out that an application highly effective in one instance may be entirely useless 
and eA^en harmful in another. As a particular example it is explained how a 
heavy application of nitrogen in the spring of tlie bearing year to biennially 
fruiting Jipple trees of normal vigor may very well lead to disastrous over- 
production. 

Fertilizer trials with apples, R. B. MABSirAU. {MicMfjan Ma. Quart, Jiul.^ 
4 {1922), No. 3, pp. 87-90, figs, 3 ). — This is a brief report of a fertilizer test 
with apples initiated in the spring of 1920 In a neglected 35-year-old Ben Davis 
orchard located near Baton Rapids, Mich. The poor condition of the trees in 
the orchard at the beginning of the experiment was manifested by the presence 
of many dead and weak branches and by poor yields of fruit. Although ferti- 
lizers were applied both in the spring of 1920 and 1921, the yields of the first 
season were too insignificant to warrant 'the taking of records. Bloom in 1921 
was abundant and evenly distributed throughout the orchard; however, the 
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set of fruit was considerably reduced by severe late frost. Six different ferti- 
lizer treatments were compared, namely, (1) sodium nitrate, (2) ammonium 
sulphate, (3) none, (4) acid phosphate, (5) complete fertilizer, and (6) sul- 
phate of ammonia and acid phosphate (one year only). The resultvS, expressed 
in tabular and graphic form, indicate the sui>erior value of the complete ferti- 
lizer, the yields in pounds per tree from this treatment being somewhat over 
six times that on the control plat. Nitrate of soda, ammonium s\ilphate, and 
acid phosphate proved practically equally effective in promoting yield. Tlie 
larger fruits were harvested on the nitrogen plats and the l)est colort^^l on the 
phosphate and check areas. 

Incidental to the main test, the value of limestone for apple orchards was 
determined, the results sliowing no appreciable heneiit from applications of 2 
tons i>er acre in 1920. 

l^essons from 1921 orchard work, F. PI. Ballou {OMo Hta. Mo. BiiL, 7 
(1922), No. S-Jf, pp. 63-67). — In a review of the disastrous fruit year of 1921, 
the author points out certain outstanding features. Tliose orchards, esptalally 
in south-central Ohio, which were not 8pra.\ed during tlie s(^ason following the 
destruction of the crop by early spring freezes, suffered from the depredation 
of foliage attacking fungi, wliich in some instances were sutUcic'iitly abundant 
to cause entire defoliation with consequent severe injury to the fruit buds 
destined to form the 1922 crop. Observations showed tliat those trees which 
were well nourished by early spring ai»plicatioiis of available nitrogenous fiu’ti- 
lizers possessed greater resistance to freezes tlian did unfertilized trees, which 
fact is believed to exi>lain the existence of scalU'ring orchards producing 
partial and in some <*ases full crops of fruit. Notal)le differences were also 
observed in the comparative frost resistance of varieties. For example, wdier- 
ever Rome Beauty and Jonathan occurred in orcliarcls of mixed varieties where 
some fruit w’as set, tliese two kinds w^ere uniformly among those bearing. 

A new feature of bud variation in citrus, T. Tanaka (U. S. Dept, Agr., 
Dept. Circ. 20(> (1922), pp, 8). — A brief report of a study of the Satsiima 
orange In Jajian. particularly of a variety known as Wase, wdiich is believed to 
have originati‘d as a bud variation of the Owari variety some 30 years ago. 

Careful insixKtion resulted in the discovery of seven sc'pnrate instances of 
Sfiorting branches on Ow’^ari trees, eacii of which bore fruit identical to Wase, 
leading the author to conclude that Wase undoubtedly originated in a like 
manner. These hud variations were found to be relatively rare, in that only 
one such mutation was discovered in an examination of approximately J00,000 
trees. The importance of such variations is emphasized by the fact that the 
Wase orange industry of Japan amounts to .1>75,001) per annum. 

The frequent occurrence of Owari trees in orchards of the Wase variety is 
accounted for by reversion, and this supposition is suj>ported by the discovery 
in 1920 of nunu^rous Wase trees bearing sporting branches of the Owari type. 
Instances of foliar variation in the Satsuma are cited to further dlustrate that 
mutation within this species Is not an unusual occurrence. Following a brief 
discussion of the physiology of bud variation is a bibliography consisting of 
23 titles. 

Olive growing In the sonthwestern United States, C. V. Ktnman (U. S. 
Dept Agr,, Farmers^ Bui, 12^9 (1922), pp, 1)3, figs. 28).-~-A compilation of 
information relative to olive xiroduction in the United States, including data 
concerning the history of the industry, distribution of orchards, climatic and 
soil requisites, varieties, propagation, top-working of old trees, planting, cul- 
tivation, irrigation, fertilization, pruning, harvesting, control of insect and 
fungus enemies, and grading and processing of the fruits. 
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A study of the influence of physical soil factors and of various fertiliser 
chemicals on the growth of the carnation plant, F. U. and G. E. 

Adams {Rhode Island Rta. Huh 187 {1921), pp, 5-94, jigs. 6 ). — This oompre* 
Jieiisivc paper, prepared in two parts, deals with various phases of an inves- 
tigation commenced in 1907, relative to soil management in carnation forcing 
houses. 

Part by Peraber and Adams (pp. 5-31), considers means of maintaining 
fertility and productivity without actual replacement of soil. Several dif- 
ferent varieties of carnations were grown during Uie (> years’ duration of 
the treatment but were so distributed with respect to various treatments as 
to have no disturbing inlluences on the results. The records of yield and 
grade of blossoms from the various plats, given in tabular form, indicate that 
the addition of stable manure to a Miami silt loam during the period of 6 
years was more effective in increasing the yield of blooms than wore chemical 
fertilizers alone or supplemented with sphagnum moss, hnely cut clover, or 
finely cnit alfalfa. The average Increase of grade 1 and 2 blooms per plant 
for the manure plats for the entire 6-year period was 2.6 above that of the 
lowest pnxlucing phit, namely, Ihe chemical fertilizer section. However, when 
sphagnum moss was addeil to the chemical fertilizer the increase was less 
than one bloom per plant lor the period. The average number of blooms i)ro- 
duced in the six months October to March during the G years was about 40 
per cent of the total production in the nine months’ prodiuang season. Tlie 
keeping quality of liowers was not materially ntTected by tlie kind of soil 
treatment. The percentage of split calyxes varied considerably among the 
different varieties, as well as from season to season. Gi’ouping the varieties 
as a whole, the lowest percentage of split blooms for the 6 years was obtained 
from the bone sections, with acid phosphate second, and acid fertilizer third, 
while the highest percentage was obtaineii from the manure plats. 

The second part of the report, by Pember (pp. 31-94), deals mainly with 
the nutrient requirements of the carnation and with the effect of different 
forms and amount of nutrient materials upon idant growth. As in part 1, 
much of the data, iiidmliiig analyses of carnation plants growing under 
different nutrient conditions, is presented in tabular form. 

The use of the same soil plus manure for 5 yi'ars rcnluced the yiehi of grade 
1 and 2 blooms by an average of about 5 per cent below that obtained by the 
use of fresh soil and manure. The addition of chemicals to soil and manure 
compost slightly increased production of blooms during the first year, espe- 
cially when only a small amount of chemical nitrogen was applied. When 
used with soil and manure during the second year, nitrogen and iKitasslura 
oxid at the rate of 1, ()(>() lbs. each per acre proved toxic. Less split calyxes in 
grades 1 and 2 were recorded following the addition of large amounts of 
nitrogen, notwithstanding the inhibiting effect on the plant and on the number 
of blooms. 

A relatively high proportion of phosphorus in chemical fertilizers used for 
supplementing animal manure or as a sole source of plant food proved ad- 
vantageous in stimulating yield. An application of 5.5 tons of limestone per 
acre to soil and manure plats in the 1916-17 season had no marked effect upon 
plant growth. Ferrous sulphate added at the rate of 1,300 lbs. per acre to the 
limed soil decreased flower production. Nitrate of lime and sulphate of 
ammonia had practically the same effect on yield of grade 1 and 2 blossoms. 
Finely cut rye straw proved superior to green soy beang in respect to yield 
of grades 1 and 2. Soil moisture content had no noticeable effect upon pro- 
duction or character of blooms. 
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In many instances as good yields were obtained from sand treated with chemi- 
cal fertilizers as from soil and manure or soil, manure, and chemicals. Six tons 
of acid phosphate when used In connection with abundant applications of 
nitrogen proved beneficial to plants growing in sand. Potassium also proved 
of value when accompanying excessive applications of nitrogen and phos- 
phorus. Pointing out the usual lack of phosi)honis in soils and in stable 
manure, the author recommends the addition oC this element to soil composts, 
and, if applied in the form of acid phosphate, it is suggested that 1 ton per 
acre will generally give profitable returns. Where the use of a complete 
fertilizer is deemed necessary a formula of 4-10-4 is considered satisfactory. 

The performance of plants placed in permanent position in the greenhouse 
about the middle of July and of those planted about the fourth week of 
August was not markedly different. 

Trees for town and city streets, l\ L. Mulfobu {U, S. Dei>t. Agr., Farmers' 
linL 1208 {1921), pp. 40, Jigs, 21). — The subject matter contained in this and in 
the recently noted companion bulletin (E. S. R., IC, p. 41) appeared in a 
previously noted pai>tn* by the same author (E. S. K., 42, p. 538). 

FORESTEY. 

Storage of coniferous tree seed, C. U. Tillotson {Jour. Agr. Research 
\IJ. aS\1, 22 {1921), No. 9, pp. 479 ~510y figs. 2). — For the purpost' of procuring 
data relathe to the tusst localities for and the best conditions under which to 
store forest tree seeds, (hat of six si>ecies of American trees, namely, Piam 
engelnianui, Pinus monticola, P. contortu, P. pondcrosa, P. strohus, and 
PseudoUuga taj ifolta, colle<*ted m the fall and winter of liX)S-t)b, after thorough 
mixing, cleaning, and drying was divnled into 13 lots, placed in five ddferent 
types of containers and shipped to difterent points in the LTiitcd States for 
storage. In order to make the test comprehensive, eacli lot was again di- 
vided, one-third bifing expostnl to ordinary indoor tempera lure, another to 
fiucUiating temperature as in an outbuilding or unhealed garret, and still an- 
other stored in an ordinary unheated Iioiise cellar or basement. 

Of the five Uiies of containers used in the test, namely, (1) inuidla paper coin 
envelopes, (2) .same soaked in luiraflin, (3) cotton bags, (4) same soaked in 
boiled linseed oil and tlien dried, and (5) glass lK)ttles sealed air tight with 
paraffin, the last named proved far superior in every respect. The average 
germination for the initial 5-year period of seed from the bottles exceeded that 
of Uie next best container, the parafim paper sack, by 22 per cent. The oiled 
cloth bag proved practically wortliless for storage purposes. Seed in glass jars 
was little if any all'ected liy geograpiucal location or by local differences in tem- 
perature due to the buildings in which they were placed, and was not subject 
to the rapid deteriorati<ui whicli after tw'o or three >eai‘s rcjuhu'ed tlie other 
lots of seeds of practically no value. Of the three temperatures compared at 
each locality, that of the indoor heated building proved the nK)8t satisfactory. 
The importance of geographical location in the preservation of forest tree seeds 
was shown by the higher germination of seed stored at certain localities, con- 
spicuously those situations combining liigli altitude with low relative humidity. 
In respect to viability, the species, grouped in order of strength, were Phius 
ponder osa, P, contorta, P. monticola, P. strobus, Picea engehrumni, and 
Pseudotsuga taxifolia. 

Algaroba seed gerniination tests, C. S. Judd {Hawaii. Forester and Agr., 
17 {1920), No. 12, pp. 342-344). ~~ln order to test the effect of passage through 
the alimentary system of a horse on the germination of algaroba {Prosopis 
juHflora), six different sets of seeds of 100 each, namely, (1) naked seed im- 
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treated, (2) naked seed placed In boiling water and soaked for 24 hours, (3) 
seed in parchment covering, untreated, (4) same but placed in boiling water and 
soaked for 24 hours, (5) naked seed which had passed through the alimentary 
system of a horse, parchment covering removed, and (6) same as (5) without 
the removal of the covering, were compared in respect to gei*mination. The 
test, started on December 20 and continued until April 16 of the following 
year, at which time germination was complete, showed the highest percentage 
of viability (87 per cent) in the case of naked seeds not treated in any man- 
ner. Tlie seeds which had passed througli the horse and then removed from 
their parchment coverings germinated more quickly than untreated naked 
seeds, but the germination was less. The hot water treatment greatly ac- 
celerated the germination of seeds, and in the case of the naked seeds 80 per 
cent germinated within the first seven days. 

A i>r(>gress report of the results secured in treating pure white pine 
stands on experimental plats at Keene, N. H., K. 0. Hawley (Yale Vniv. 
fiChool Forestry Bui, 7 (1922), pp. 33, fig. 1 ). — The silvicultural studies with 
white pine reported in this paper were begun in 1905 by the U. S. D. A. Forest 
Service in cooperation with the owners of a tract of forest land located near 
Keene, with the objed of determining the value of different nietliods of thin- 
ning and of the practicability of tbe shelterwood method of reproduction. The 
plats were established on a fine, deep, sandy soil inclined to drouglit in summer, 
which fact is believed to account for the lack of any bitter competition with 
hardwood species. In 1915, after the (‘onqdetion of a second series of measure- 
ments, the plats were pla(V(l under the control of the Yale School of Forestry, 
under whose guidance the work is being conducted at tlie present time. 

Three types of thinning, namely, ordinary B, ordinary C, and Borggreve’s, 
were compared with one another and with no tlunning. The decrease in the 
number of trees during the 15-year period caused by thinning operations and 
natural losses was 67 per cent for the B treatment, 74 for the C treatment, 
77 for the Borggreve metliod, and 28 per cent for tlie unthiniied plat. Records 
of growdh show that the annual increase was greater on the thinned plats than 
on the control. Of the three types of thinning under observation, O grade 
proved most satisfactory, as indicated by the appearance of the stand and 
clmracter and spacing of the trees. From an economic point of view, the sstle 
of material obtained in thinning operations materially reduced the cost per 
acre of growing the timber. 

The results of the studies in reproduction, also given in tabular form, led 
tlie author to conclude that white pine renewal can be successfully obtained by 
cuttings under the shelterwood method. One or more disengagement cuttings 
are believed necessary for the subjection of competing hardwoods, more par- 
ticularly on moist and heavy soils favoring the development of the latter 
type. The slash left after thinning, although not materially interfering with 
reproduction, caused a reduction in the amount of stand on small areas. 

The station’s white pin© plantation, A. K. CHirrENDEN (Michigan Sta, 
Quart. Bui., 4 (1922), No. 3, pp, 105, 100 ), — ^The study of measurements taken 
in 1916 and 1921 in the 3,5-acre plantation of white pine established at the 
Michigan College in 1896 showed a volume Increase of 12.8 cords, or 6,879 board 
feet, per acre for tbe five-year period. 

Emphasizing the value of white pine as an economic crop, the author advises 
that on account of blister rust this species should not be planted In the Michigan 
counties enumerated, which produce currants and gooseberries. Bed pine, 
Norway spruce, white ash, and black walnut are recommended as desirable 
substitute species. 
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The weeping hemlcwjk, H. S. Newins {Jour, Forestry, 20 (1922), No. S, pp. 
2'12-275 ). — brief note, Including descriirtive data, recording the discovery of 
a pendulous form of western hemlock (Tsuya heterophylla) about 20 miles 
west of Corvallis, Greg. 

Woodlot or sugar bush? P. L. Buttbick (Michigan Sta. Quart. Bui., 4 
(1922), No. S, pp. 107, 108, fig. 1). — T)ie author, directing attention to the possi- 
bility of managing the farm woodlot so that it will permanently produce both 
trees for sugar production and trees for fuel, shows how this may be brought 
about by allowing beech and other compatible species to develop as an under- 
story growth and later removing the smaller trees before they attain a sufll- 
cient size to compete disastrously with the maple. 

Oovernmeni forest work (V. 18. Dept. Apr., Dept. Girc. 211 [1922'], pp. 47, 
figs. 11). — A small pocket guide outlining an<l discussing in a popular way the 
activities and purposes of the U. S. D. A. Forest Service, especially in relation 
to the management of the National Forests. 

DISEASES OF PLANTS. 

[Ueport for 1021 of the] depju*tineiit of botany (Indiami Sta. Rpt. 1921, 
pp. 14-19, figs. 2). —Investigations on the leaf rust of wheat, it is claimed, show 
that the ivcial stage has htH^n produced on Thalictrurn from a large number of 
collections of the wdieat rust. There is evidence of at least six biologic forms 
of this rust occurring on wheat. 

Some physiological experiments were carried on for the pun) 0 se of determining 
the delinite effects of various salts of iron and aluminum on corn plants. The 
results are held to sliow that aluminum and ferrous-iron ions are very inju- 
rious, and tliat it is necessary to maintain conditions in the soil which will 
keep them unavailable for absorption by the plants. The characteristic effects 
of salts of these metals on corn plants are shown in the production of streaking 
and intervuscular tissue necrosis of the leaves, and a discoloration and disinte- 
gration. of the vascular plate tissues in tiie nodes of the stalk. Saits of iron 
and aliuuiiium are said to be available in many acid soils, and it is believed 
that the severity of Uie root rots may be lessened by the correction of available 
salt supply to the plants. This has been accomplished by the use of soluble 
phosphates added to the soils both in greenhouse and field tests. 

Studies were made on the mode of overwintering of the mosaic disease of 
tomatoes, and no evidence of set^d transmission was obtained. Field observa- 
tions, however, have shown that under Indiana conditions many weeds are a 
source of mosaic infection for the tomato crop. Among the st>ecies which are 
a source of danger are the horse nettle (Solanum caroHnense), several species 
of ground cherries, among them Phy salts heterophylla, P. suhglabrata, and P. 
virginUma. 

Evidence has been obtained which indicates that the soy bean bacterial sijot 
is transmitted by the seed, and studies of the apple lilotch revealed that 90 
per cent of the twig infection of the Northwestern Greenings occurs at the leaf 
scars. 

lieport of the microbiologist, 1920 [Jamaica], S. F. Ashby (Jamaica 
Dept. Agr. Ann, Upt. 1920, pp. 24 f 25). — Banana wilt (Panama disease) ap- 
parently continues under reasonable control. New infections notetl appeared 
to be due to transmission of the disease in banana trash. 

Coconut bud rot was restricted as to incidence by the drought of the previous 
year, although a few cases were observed. Leaf bite, conspicuous In the north- 
eastern parishes during and after the hurricane years 1915-1917, ceased to be 
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epidemic, many trees throwing otf the disease. Die-back has again shown 
increase, the droughts of 1919-20 api)earing to stand in causal relation thereto. 
Tiie abundant dead or diseased roots yield a Pythium and a Ithizoctonia, both 
of which are stated to have been found in association with diseased roots of 
other i)lants elsewhere. 

Sugar-cane mosaic (mottling, yellow stripe) disease has received much atten- 
tion since its rec*ognition last year as present locally. This disease is said to 
have caused serious reduction of tonnage. Uba (Kavangire) cane appears to 
he immune locally. Seed-piece selection and especially roguing out of alTected 
plants, adopted by many planters, promise good results. 

[Phytopathologlcal studies] (R. Staz, Fatal, Vcg., Rome, Bol, Mem,, 1 
{1920), No, 1-2, pp. 24-28). — Iteseurehes recently completed or still in progress 
at the station for plant pathology, Rome, are brielly discussed as regards results 
and bearings. 

The organization of the phytopathological service in Italy, G. B. Tka- 
VEBSo (R. Staz. Fatal. Vcg., Rome, Bol. Mens., 1 {1920), No, 1~2, pp. 7-16 ). — 
A brief history is given of early and more recent activities connect etl with the 
recognition and control of plant disease.s in Italy. Twenty -two regional phyto- 
pathological observatories are named with their locations. 

A list of fungi ( Ustilagiiiales and Uredinales) prepared for exchange, 
F. W. Paiterson, W. W. Diehl, and E. K, Cash {U. S. Dept. Agr., Dept, Circ. 
195 {1922), pp. 50). — A list of material from nearly 1,000 collations Is given, 
and the conditions are stated under which exchanges can be made. 

The wheat bunt problem in Oregon, D. E. Stephens and 11. M. Woolman 
{Oregon Sta. Bui. 188 (1922), pp. 5-42, figs. 5). — Both Tilletia tritiei and 
T, levis are said to occur in the Willamette Valley, Oregon, but only T. iriticA 
is found In the eastern part of the State. Seed-borne spores are said to be a 
common method of infection, but investigations conducted in the summer of 
1918 indicate that wind -borne spores cause the principal part of the infection 
in the eastern part of the State. 

Previous investigations having shown that under certain conditions seed 
treatment resulted in injury, the authors <*arrietl on experiments testing for- 
maldehyde and copper sulphate solutions, and it was found that at sufficient 
strength to kill the smut under certain conditions, germination was delayed 
or destroyed and the vigor of the young plants seriously impaired. Further 
i‘xperiments show that sved treated with formaldehyde should lie sown as soon 
as possible after treatment, or while the seed is still damp, and only in moist 
soil. The copper sulphate treatment is preferred if the seed is to be stored for 
any length of time or if it is to be sown in dry soil. 

Studies were made of the relative resistance of varieties of wheat to smut, 
and a number of pure line .selections were discovered that are totally immune 
to both species of stinking smut. About 20 varieties were found so highly re- 
sistant to the disease that they can be safely sown without treatment for bunt. 

A bacterial wilt of the bean caused by Bacterium flaccnmfaciens, F. 
Heuges {Science, n. ser., 55 (1922), No. 1425, pp. 4S3, 434). — The author de- 
scribes a bacterial disease of Lima beans that was observed in 1920 in South 
Dakota, where it is said to have destroyed 90 per cent of the crop. Seed 
produced by the remaining crop when planted in South Dakota and at Arling- 
ton, Va., reproduced the disease. The disease in question is characterized by 
a wilting of the leaves of seedlings sometimes accompanied by discoloration, 
and by dwarfing, reduction of yield, and the death of some of the shoots if 
the plants survive the early stages of growth. 

The author Isolated a yellow organism from the affected material and re- 
produced the disease in her inoculation expei;iment8. The differentiating 
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cliaracters of this organism and B. phaseoU are described at length. The 
organism Is described under the name B, /laccum.faoiens n. sp. 

Seed treatment and rainfall in relation to the control of cabbage black- 
leg, J. C. WalkKe (U, Depi, Apr. Bui. 1029 {1922), pp. 27, pis. 2, fig. i).— 
In a previous publication (E. S. 11., 40, p. 846), the treatment of cabbage 
seed with formaldehyde or corrosive sublimate solutions was recommended 
for the control of blackleg due to Fhoma lingam. Later, secMl that had been 
treated according to directions was planted in Wisconsin and blackleg de- 
veloped to such an exttmt that a heavy crop loss was exi)erieiiced. This led 
to studies to determine the limitations of seed treatment and also the rela- 
tion of certain environmental factors to the development and spread of the 
disease, especially in the se€<i bed. 

The dissemination of the fungus in the seed bed or during transplanting 
is considered of much greater importance than its spread in the main held. 
The occurrence of the disease in an epiphytotic form is usually associated with 
the use of infected seed, and treatments with formaldehyde, corrosive sub- 
limate, hot water, and dry heat, while reducing the amount of the disease, 
do not entlrelj' exterminate it When infected seed is used a small jvercentage 
of seedlings show lesions within 10 days or more, and by spattering water 
and proper conditions of atmospheric humidity, the disease spreads to sur- 
rounding plants. In 1018. seed treated with formaldehyde soUituui and 
planted resulted under favorable weather conditions in a severe form of the 
dlsea.se. In 1910, under dry weather conditions, treating seed with corrosive 
sublimate, followed by rinsing in clean water, quite successfully controlled the 
disease. Where frequent rainy periods prevailed, the disease developed to 
a severe extent. 

The author calls attention to the limitations to success in the control of 
hlat'kleg, and suggests the use of seed pr()<iu<’ed in regions w^here blackleg 
<loes not prevail. 

The Sclerotinia rot of celery, H. F. I*oole {New tfcrseg Stas. Bid. S59 
{1922), pp. 5-27, figs. 15). — ^A<H,*ording to the author, a disease of celery due to 
S. Ubvrltana is common an<l destructive in greenhouses in the muck bog areas 
of New^ Jersey and elsewhere, attacking plants growing on other tyx>es of soil. 
Altliough the disease is most deslrudive in st‘ed beds, it is also said to oc'cur in 
fields, though it does not cause very serious losses in the open field. 

The author has conducted investigations on this rot of celery since 1017, and 
gives the results of his studies. The fungus was fimnd to cause a rot of young 
celery plants, particularly in greenhouses, and it also attacks lettuce in various 
tyi>es of soil throughout the State. >8. miuor, wdiich has been reiiorted dsewhere 
as causing a rot of celery, has not been observed to do so in New Jersey. 

For tlie control of this disease the author recommends the replacing of in- 
fected soils with virgin soils or the sterilization of the soil in the greenhouse 
with formaldehyde. As a considerable number of other plants are knowui to be 
infected with this organism, they should not be grown in rotation with celery. 

Potato disease investigations, J. E. Kottla {Michigan Si a. Spec. Bui. 110 
{1921), pp. 27-SS, figs. 5). — The principal investigations reported upon are 
potato-seed treatments and studies of potato blackleg and hopperburn or tip- 
burn blight. 

Seed-treatment experiments were carried on in 1019 and 1920, both at the 
station at East Lansing and at the substation at Chatham. In 1910 the 
treatments were all made at East Lansing and half the seed sent to Chatham 
for planting, while In 1920 the procedure was reversed. The tubers were treated 
with corrosive sublimate, mercuric cyanid, and formaldehyde, different lengths 
of treatment being tested. Although the experiments at each place were iden- 
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tical, the results obtained in the two seasons were not comparable. Excellent 
control for lihlzoctoiiia and scab was obtained at East Lansing by corrosive 
subllinute treatment for BO minutes, while treatment With formaldehyde for 
the same length of time controlled scab but was not effective for the control of 
Rhizoctonla. Good control was obtained at Chatham with corrosive sublimate 
with both the 30-minute and L5-hour treatments, but the control was not as 
complete as at East Lansing. The longer treatment gave better results at 
Chatham in 1920 than the shorter treatment, while in 1919 the 30-minute treat- 
ment was as effective as the longer time of application. At East Lansing the 
short treatment during both years was found to be as effective as the long- 
time treatment. 

In a previous juiblication (E. S. U., 45, p. 050) attention was called to 
the relation of limestone in the soil to potato scab control. In the present 
report an account is given of experiments carried on in 1919 and 1920, high 
percentages of scab being found in all plats regardless of tuber treatment. 
This is attributed to the alkalinity or neutrality of the soils due to limestone. 
Sulphur was used in 1920 to see whether it would produce an acid condition 
of the soil and thus prohibit tlie growth of the scab organism. At harvest 
the yields did not show any appreciable decrease in the percentage of scab, 
but it is thought that the change in soil reaction was not brought about 
quickly enough and that the young tubers had become spotted before the 
change in soil reaction had taken place. 

Notes are given on blackleg, said to be one of the most important potato 
troubles in the Upper Peninsula district of Michigan, It is claimed that this 
disease can be controlled by treating the seed tubers with corrosive sublimate, 
and by roguing out diseased hills during the growing season. 

Investigations on hopperburn or tipburn blight are reported on page 158. 

l*otato leaf roll, E. Blanch aki> and C. IhaiKET {Min. Agr. [Franvr/], Ann. 
J^piphyties, 7 (1919-1920), pp. 291f-303 ). — Studies in continuation of those pre- 
viously noted (E. S. K., 46, p. 44) are outlined, with results and conclusions in 
general confirmatory of those already announced. 

Disinfection was without effect, as was long rotation. The trouble appears 
to be physiological in its origin, perhaps due to some fault of nutrition inherent 
in the tuber (stock), though intensified by other factors named. 

Suggestions of a practical character refer to the adaptation of fertilizers, 
the methodical renewal of seed stocks, and the development of new varieties. 

Potato leaf roll, E. Blanch Aim and 0. I^kiuiet {Prog. Agr. et Vitic. {Fd. 
VKst-Centre), A2 (1921), Nos. 1, pp. 20-22; 2, pp. 3, pp. 70-72).— A 

review and r^siimfi of studies on jiotato leaf roll from 1914 to 1920 (see above) 
concludes with the general statement that potato leaf roll appears more and 
more to be the outward manifestati(»n of an alimentary trouble not greatly 
differing, as regards characters, from disorders appearing in other plants under 
similar circumstances. The principal cause of the trouble appears to be the 
insufficiency of nitrogen, the chief characters resembling those attendant upon 
the condition of nitrogen starvation, which here appears to be In a degree 
hereditary. 

Potato scab and methods for its control, W. 11. Mabtin (New Jersey 
Stas. Oir. 131 (1922), pp. 3-12, figs. 3 ). — A popular description is given of 
potato scab due to Actinomyces scabies, with suggestions for its control. Where 
there Is only a slight amount of scab In the soil, the author i*ecommeuds the 
plowing under of green manures and the use of acid fertilizers to reduce the 
damage done by the fungus. Where a large portion of the crop is rendered 
unsalable and it is necessary to plant the land in potatoes the following year, 
the use of sulphur is said to give good results in the control of scab. In his 
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experiments, the author found that sulphur mixed with 1 per cent of a 
culture soil well supplied with the organism that changes sulphur to an 
acid has given better results than ordinary sulphur. Where a heavy infes- 
tation of scab is suspected sulphur may be applied at the rate of 600 
lbs. per acre, but if only a small portion of the crop is rendered unsalable 
an application of 300 lbs. may he found sufficient. The author states that 
the sulphur should not be mixed with the fertilizer nor applied in the row, 
but should be broadcasted just after the land is plowed and then harrowed into 
the soil. 

The sugar beet nematode in the Western States, G. Thorne and L. A. 
Giddtngs {U. Dept, Apr., Farm<^rs* Bui, 12/^8 (W22), pp. 16, 10 ), — A 

fmpiilar description is given of the attacks of Heterodera schachtii on the 
sugar beet. Surveys have shown that this organism i)revalls in a number of 
localities in Colorado, Utah, Idaho, and California, where it frequently causes 
considerable loss. 

For the control of this nematode, crop rotations should be adopted and 
attention must be given to other host plants. The organism Is known to oc- 
cur on several plants other tlian beets. 

Susceptibility of the different varieties of sweet potatoes to decay by 
Khizopus nigricans and K. tritici, L. L. Hariter and J. L. Weimkr (Jour, 
Apr. Besearch [f/. /?.], 22 (1921), No. .9, pp. 511-515 ). — Investigations were 
conducted to dotermine t])e relative susceptibility of a number of the com- 
mercial varieties of sweet potatoes to infection and decay by E, nigricans and 
R. tritici. R. nigricans was employed for most of tlie inoculations, as it is 
the spec'ies most commonly found under storage-house conditions. R. tritici, 
although not ns common, i)roved to be a ver>’ parasitic species, especially under 
artificial conditions. 

The results of the experiments show that of the 16 varieties of sweet pota- 
toes tested all were' more or leas susceptible to decay by R nigricans, but 
there were some varietal differences. The varieties Nancy Hall and Southern 
Queen, which wore the most resistant to R. nigricans, proved susceptible to 
R. tritici at a temperature of from 20 to 22“ C. 

llevelopmont of wilt-resistant tomatoes, F. J Pkit(’Hari) (11. S. Dept. Agr. 
Bui. 1015 (1922), pp. 18, pJs. 10 ). — An account is given of the work of the 
author and otliers in the (leveloi)ment of varieties of tomatoes resisbint to 
wilt due to Fusartum lycopersici. Selections have been made from a number 
of commercial varieties, and upon field trial some of them have retained 
their resistant qualities to a very considerable degree. Three varieties orig- 
inated by the author and one in coop<^ratlon wdth the Maryland Kxperiment 
Station are described at some length, and these are said to have producwl 
heavy crops of excellent fruit on land so heavily infested by wilt that ordi- 
nary tomatoes could not be grown. Most varieties have been found to trans- 
mit the same degree of wilt resistance to their descendants ns ])ossc\ssed by 
themselves, and only in a few instanees was resistance Increased by second 
selections. 

Temperature relations of stone fruit fungi, C. Brooks and ,1. Goornr 
(Jour, Agr. Research [U. S.], 22 (1921), No. 9, pp. Jf5t~J,65, figs. 2)).~Tbe 
results are given of investigations of the temperature re8p(»nse of the Monilia 
form of SclerotifUa cinerea, and of Rhizopus nigricans, two fungi wdiicli cause 
heavy market losses of peaches and other stone fruits. 

In the experiments, fruits of cherries, prunes, and peaches w^ere inoculated 
with cultures of the organisms, after which they w^ere placed in moist storage 
chambers where they were ^lept at the temperatures desired. Comparisons were 
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also made of the behavior of the fungi on agar cultures held at the same tem- 
peratures. At a temperature of 10*^ O. (50® F.), Monilla was held In check for 
1 or 2 days and Khizopus for 3 days. At 7.6® Monilla was kept in check for 
3 days and Rlilzopus for 6 or more days. At a temperature of 5® Monilla was 
held entirely in check for 4 days and at 2.5® for 6 days. Peaches stored at 
30® immediately after inoculation were from 3 to 5 days slower in developing 
rot than those delayed 1 day at 25® before storing at 10®. Peaches stored 
immediately at 7.5® were 5 days slower in developing brown rot than those 
delayed 1 day at 25® before storing at 7.5®. Low temperatures resulted in rela- 
tively less inhibition of growth with Monilia when grown on peaches tlian 
when grown on potato-dextrose agar. A relatively greater inhibition with 
Rhizopus took place when grown on peaches than when grown on potato-dex- 
trose agar. Both fungi grow at lower temperatures on ripe fruit than on green 
fruit. 

The results of this investigation are believed to he of value as showing 
that low temperatures control i)eaeh rots and the importance of securing these 
temperatures promptly. 

Collar rot [of fruit trees in the Yakima Valley], L. Powell (Better 
Fruit, 16 (1921), Ao. Jf, p. 10). — Several fatal types of the so-called collar rot 
exist locally. A few cases o<‘Cur also of pear or tire blight attacking the tree 
trunks, though these are easily controlled. 

Transportation rots of stone fruits as influenced by orchard spraying, 
C, Brooks and 1>, F, Fisher (Jour, Agr. Research It/. 8.], 22 (1921), No. 9, 
pp. ^67-^77, flfffi’ (>)- Th(* results are given of live years’ experiments in the 
shipping ami storing of prunes and cherries to determine the underlying facts 
responsible for transportation and market losses in fruit shipments. Sprayed 
and dusted fruit were coini>urcd with untreated fruit from the same orchards 
under various conditions of transiiortation and storage. 

The spoilage of fruits has been found almost entirely due to Monilla or 
brown rot (Sclerotima cinerca), blue mold rot (FefUvillium expansum), and 
black mold rot (Rhizopus nigrimns). The investigations showed that Monilia 
attacks fruit hotii in the orchard and on the market, hut the other fungi were 
able to develop only on the harvested fruit. Orchard spraying reduced the 
amount of Monilia or brown rot on sweet cherries from 24.3 to G.4 per cent. 
On prunes tlie rot was reduced from 28 iier cent on the untreated fruit to 7.1 
per cent on the sprayed or dusted fruit. About half the brown rot (‘ontrol 
secured in the shipping tests with prunes and about one-tliird with cherries 
was consider(Ml due to the spi*ay applied throe or four weekKS before picking 
time. But little dilference in brown rot control was noticed with sulphur dust 
as compared with the standard spray materials. Spraying and dusting proved 
to have little or no effect on the development of Penlcillium and Khizopus rots 
in transit and storage, their occurrtuice being influenced by the prevalence of 
bruises and skin punctures. 

Fungicides in the orchard, W. L. Doran (N. 11. Jlort. 8oc. Ann. Rpt., 11 
(1919) i pp. 25~Sl). — The lU'incipal fruit diseases in New Hampshire are scab, 
sooty mold, and black rot. This paper is limited practically to a discussion of 
their control, chiefly through fungicides of the suli>hur typo (as lime sulphur 
and sulpliur dust) and of the copr>er type (as Bordeaux mixture) with or 
without an arsenical. Nothing better than the usual applications of lime 
sulphur or Bordeaux mixture is deemed yet available, though these are ad- 
mitted to have their draw’^backs. 

Mixed sprays for fruit trees, J. Feytatjd (Uin. Agr. [France], Awn. 
lipiphyties, 7 (1919-1920), pp. 195-236, figs. 5). — Arsenical treatments applied 
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In spring extend their protective influences as far as the second generation of 
insects as regards blooms, fruit, and foliage. No great advantage is claimed 
for replacement of lead arsenate by calcium arsenate. Admixture of lead 
arsenate with lime-sulphur mixture (or Bordeaux mixture, particularly when 
the reaction Is alkaline on account of greater adherence) is favored. The addi- 
tion of resin soap appeared to be disadvantageous. The association of lime 
arsenate with alkaline polysulphid was more effective than was that of lime 
arsenate with lime sulphur. Arsenic salts increased the effectiveness of fungi- 
cides against fniit spotting, which was decreased markedly also by the action 
of lead arsenate used alone. The repetition of the above treatment was ad- 
vantageous. 

To simplify by limiting treatment to the essentials, 500 to 720 gm. of lead 
arsenate should he added to [100 liters] lime sulphur having a density of 1.008 
(5 per cent strength) or a Bordeaux mixture having 1 per cent eopi)or sulphate 
ami 3 to r> i>er cent slaked lime (or 1.5 to 2.5 per cent quicklime). 

Bordeaux-oil emulsion, F. M. O’Byrne (Fla. Plant Pd. Quart. Bui., 6 
(1922), No. 2, pp. 46-58 ). — An account Is given of experiences with Ih)rdeaux 
mixture alone and in combination with oil for tlie purpose of controlling sirnnl- 
tam^ously fungi and scale insects. Directions are given for making, testing, 
and using the emulsion. 

Copper and grape downy mildew, L. Traritt (Pror/ Af/r ci Vitic (Kd. 
VEstAJentre), (1921), No. U PP 18-20 ) — lleferring to statements by the 
Villedieus (K. S. \i.. 45. p. 40), controverting the claims usiiall.v made regarding 
the fungicidal Gfri(‘ienc.v of c'0{)per compounds, particularly as used against grape 
downy niihlew ( Poronospora ) , the author calls attention to his own statement 
published as <'arly as 1805 (E. S. U., 7, p. 30) regarding the resistance of a 
fungus (Penlcillnmi) growing and apparently developing new characters in 
concentrated coi>i)or sulphate, though this tiingiis did not grow in weak iron 
sulphate. O^hese and other fa<*ls are discussed in tlioir l^oarings upon Die ques- 
tion of disease control, 

Iteport oil [citrus cHiiker] eradication work [in Florida] in cooperation 
with the Bureau of Plant Jndu.slry, for quarter ending December 31, 

1921 (Fla. Plant Bd. Quart. BuL, 6 (1922), No. 2, p 59).--V]) to Dt‘cemher 31, 
1921, no new case of citrus canker infection appeared in Florida since the last 
semiannual report (E, S. K., 4b, p. 850). No proixTties showed active infec- 
tion at that date, though flv(* properties were still not knoN^ui to be free from 
canker. The small canker area discovered and treated by burning the Irtvs, 
in July and Aug^isl, 1920, appears to liave been completely frtH‘d from the 
disease. With the exception of that isolated center, no canker has been known 
to exist in Florida since the few cases (not over four) in the spring and summer 
of 1919, and none before that time since June, 1918. 

Heart rot of coconut palms, II. MoRSTArr (Tropenflanzcr, Bcihcft, 20 
(1920), No. S, pp. [2] -^-7 1-12^, ftps. 2 ). — This includes a description and Olseus- 
sion of primary a ml secondary coconut palm heart rot (wh'ch may or may 
not occur togetlier). Both of these are said to he due in most countries to a 
bacterial organism supposed by Johnston (E. 8. 11., 20, j). 649) to be* Bacillus^ 
coU in the West Indies. A primary heart rot noted In other localities has 
been ascribed to Pyihium padmivorum. Insects are iiiq^ortant carriers of the 
infection. 

Sclerotium disease of Liberia coifee in Surinam, G. Statiel (Dept. Landh. 
Suriname Bui. 42 (1921), pp. 34, pis. 11 ). — ^This article comprises an account 
of the gross and microscopic symptoms of a disease of coffee, together with 
infection tests and culture studies resulting in the separation of the causal 
organism as a new species, to ‘which the name S. coffeicolum Is given. 
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i On a fungufi — Ovular iop8li» papayae n, ap. — which causes powdery mil- 
dew on the leaves of the pawpaw plant (Oarica papaya), P. A. deb 
Bi.jl (Roy, 8oc. 8o. Africa Tram., 9 {1921), pt. 2, pp. 187-189, pi. 1, fig. 1),— 
Papaya (C. papaj/a) along the coast of Natal is often affected witli a mildew 
on the lower leaf surfaces, which is said to be due to the presence of a fungus 
thought to be new, and technically described herein as a new species under 
tile name O. papayae. 

Pecan rosette: Its histology, cytology, and relation to other chlorotic 
diseases, F. V. Rand (17. 8, Dept. Agr. Bui. 10S8 {1922), pp. J^2, pis. 12).— In a 
prcivious publication (E. B. R., 32, p. 241). the results of field studies on pecan 
rosette were described. SubscHiuent investigations have been carried on by the 
author on the histology, cytology, and relation of this disease to other chlorotic 
diseases, and in his opinion the pathogenic nature of pecan rosette is more in 
agreement with the infectious type of chlorosis, Including yellows and mosaic, 
than with the forms of chlorosis known to be caused directly by soil or climatic 
conditions. The disease has not yet been definitely and experimentally caused 
by any set of known conditions, and it Is not known whetht»r the factors 
responsible for alterations in the normal structure and metabolism of tb# 
plant must be introduced from without, or whether they originate within the 
plant itself. 

Treatment of forest seed beds with disinfectants to prevent dainpiiig-ofl;', 
J. Kay {Roy. Scot. Arbor. 8og. Tram., 35 {1921), pt. 1, pp. 70-72). — (Ordinary 
commercial sulphuric acid appears to be the cheapest and most effective pre- 
ventive of darnplng-off in forest seed beds, heat and formaldehyde proving 
expensive and less reliable. In case of a chemical disinfectant, sufficient water 
must he used to carry it through the soil to a depth of several inches. The 
concentration of the solution does not, within certain limits, appear to be a 
very important factor, since watering during the germination period prevents 
high surface concentration (and consequent injury to the seedlings), yet does 
not prevent adequate disinfection. Treatments are outlined as adapted to 
heavy or sandy soils. 

A newly recorded disease on Japanese larcli, caused by Thomopsis 
pseudotsugae (Roy. Scot. Arbor. 8oc. Trans., 35 {1921), pt. 1, pp. 73, 7^).- — A 
report by M. Wilson, after his examination of a specimen of Japanese larch ob- 
talmjd from G. I^even and supposed by the latter to be affected with a Phomoiv 
sis similar or related to that attacking Douglas fir, confirms this view and treats 
the attacking fungus as probably identical with 1\ pseudotsugae. This is said 
to be the first record of this fungus on Larix leptolepis, though it is here noted 
as occurring on dead shoots of young Tsuga albcrtiana in Fifeshire. It is 
mentioned as noteworthy that both on the Japanese larch and on T. albertiana 
the spores agree exactly in shape and size with those of the fungus on the 
Douglas fir, and hence differ markedly from those of P, aMetma on Abies 
pecti/nata according to a description by Hartig. A further account of the 
fungus on these two new hosts is contemplated. 

Investigations of the white pine blister rust, P. Sj»autj)INO {V. 8. Dept. 
Agr. Bui. 957 (1922), pp. 100, pis. 6, figs, l.$). — The author has brought together 
the available data regarding the white pine blister rust so that other investi- 
gators can determine what further studies dre desirable. The behavior of 
Vronartium ribicola is given in considerable detail, and summaries of control 
measures which have been. Investigated are reported upon In considerable 
length. 

From the data presented it appears that the disease is of Asiatic origin, 
where its original host plant is thought to have been Pinm oembra. It Was 
probably introduced into this country from Eulope on young pine trees late 
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in the nineteenth centui'y. The life history of tlie funf^ns on pines and on 
species of Kibes Is described at lenjrth, and the known and suspected host 
species of Finns and Kibes are enumerated. The organism is said to over- 
winter on pines and under some conditions on Ribes also. 

Of the control measures investigated, the most practical seems to be the 
eradication of all Kibes within 200 to 300 yds. of white pine trees. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

American moles as agricultural pests and as fur x)roducers, T. H. Sciief- 
FEB (f7. S. Dept. Apr., Farmers' Bui. J2Jf7 (1922), pp 23, figs. J6). — ^This gives a 
summary of information on the couimou moles of the United Slates, including 
damage caused, natural enemies, and control measures. The fact that the 
skins of some American moles, especially tliose found in western \\'iisliirigton 
and Oregon, are larger and have better texture than those from Europe has 
been recoguiziMl, and then* is now a demand for Ariierk'an moleskins by some 
important American fur dealers. Directions are given for the skinning of 
moles, stn'tching, drying, tanning, and the utilization of their pelts. 

Tvvcuity-flrst report of the State entomologist of Couiiectioiit for the 
year 1921, VV. K. IhimoN (Vounrciieiit HUiie Bui 2S't (1922), pp. Ill- 
20 If, pis. 10, figs. 0 ). — Following a statement of tin* receipts and exj)enditures of 
the year, the author reports upon the entomologi<‘al features of 1921, the 
nursery inspc'cfion work, inspection of Imported nursery stock, and inspection 
of apiaries Tins is followed by a Ke])ort of Gipsy Moth Work, Season of 
1920 21, J, T. Ashwortii ami W. E. Kiitton (pp. 132--1‘15) and Notes on tiie 
Euroi>ean lied Mlt(‘ (Pdraletrangchus pilosuH C. & F. ), by P. (Jarman (pp. 14(i- 
152), the data relating to control work with which are largely in talmlnr form. 
The results nbtaiiu'd in red mite work demonstrate the value of miscible oils as 
ovif'ides, but it is pointed out that if usi*d in excessive quantities such oils may 
become dangerous to api)le trees, especially if long continued. In the light of 
present information if is advised that miscilde oils he ai)plied for the control of 
this mite in Connecticut before the buds open, in JMardi or early April. 

Studies of The Violet Gull Midge i Ph iffophapa riolicola (Coq.)) are rctxu'ted 
upon )>y 1\ (hirinan (pj). 152-150). Hy the fall of 1920 it laid l»ecome numerous 
enough in greenhouses in We.st Hartford to require continual iiatid lacking and 
was causing a yearly loss to the company of about $1,()(K>. Studies made of it and 
here reporteil have led to the belief that careful s\stemafic fumigation with 
hydrocyanic acid gas offers an economical and satisfactory relief. 

An Outbreak of the Arbor Vitae T^eaf Miner { Arpg/ rsUna IhuAclla Pack.) is 
considercHl by W. E. Kritton and M. V. Zappe (pp. 157-100). This lepidopteran 
is a source of injury to ai'hor vitae at New Haven through its mining tlie nar- 
row leallets so that in the most extreme cases almost all the chlorophyll is 
destroyed. Tests made of a number of iiiHOcUcides are iirietly reported, from 
which no recommendations can as yet he madd. 

Injury to Young Tobacco Plants hy the Seed Corn Maggot, Hglcuiyla eiUcrura 
Kond. (pp. lGl-103), is next considered. The seed corn maggot was a source 
pf injury in a large se<‘ti(m of a shade tobacco field due to tunneling in the 
stem. Any injury to the pith of the tobacco plant i.s said to be sufficiently 
serious to prinent, the plant from ever developing a good crop of wrapi>er leaf 
tobacco. Following its attack, a 20-acre field of shade tobacco was entirely 
reset and no Injury from it was noticed on the later set plant.s. 

Tests of Materials for the Control of Wireworms are briedly reported upon 
hy M. I*. Zappe (pp. 163-165). None of the remedies tested proved to he of 
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vjiluo. A siniiinary of information on The Corn Earworm, CMoridea obioleta 
Fab. (pp. 105-170), next given, inclnOos a list of 18 references to the literature. 
The Asparagus Peetles (pp. 171-175), namely, the roinmon asparagus beetle 
and the twelve-spotted asparagus beetle (Crioceria duodeeirnpunctata L.) are 
next considered. This is followed by an account of The Tulip-Tree Scale, 
Tounwyella liriodendri Oine. (pp. 176-178), which occurs throughout the State 
on tulip trees and is also found each year in late suiuiiier in the nurseries. The 
best treatment consists In spraying the trees as soon as the leaves drop In 
autumn with a concentrated liquid lime sulphur, one part in nine parts of 
water. Brief accounts are given of other scale insects, inclucllng The Cottony 
Maple Scale (pp. 170-181), The Pine T.eaf Scale, Chiofia»pis pinifolkic Fitch 
(pp. 181-180), TJie q^'rrapin Scale (pp. 180-185), and The Fiionymus Scale 
(pp. 185, ISO). 

The Rapid Spread of the Apple and Thorn Skelotonizor {[fcmc/rophila 
pariana Clerck) is considered (pp. 186-188), this i)ost api)arently having si)road 
through ah of the eight counties of the State (‘xcept Windham. The Abund- 
ance of the German Iloacli in a City Dump, lUattcUa gcrmanica L. (pp. 188, 
180), and Tlie Mealy Flalns, Ormcnis pndnom Say and O. septetitrionalifi Spin, 
(pp. 180, 100), both hy B. 11. IValden, and Mosquito Control Work, Season of 
1021, by S. T. Sealy (pi). 100-103), follow in order. The report concludes with 
a presentation of miscellaneous insect notes (pp. 104-202). 

[Report of the] departiiiciit of entomology {hidiana Sta. Rpt. 1921, pp. 
22, 23, fuj. 1), — Tn experiments conducted at Fort Wayne and Hammond, two 
ajiplications of corrosive' sublimate con.sisting of 1 oz. to 10 gal. of waiter and a 
1 per cent dust mixture of corrosive sublimate and gypsum or hydrated lime 
effectively controlled the maggot in cabbage and cauliflower One treatment 
with the liepiid was effective in controlling it in the radish. 

A dust mixture of eah*ium arvsenate and gypsum (1:20) successfully con- 
trolled the striped (Micumber beetle. The effectiveness of the creo.sote barrier 
line in com))ating the cbiuch bug lias been clearly shown in many sections of 
the State. Several clover pests arc increasing In iniportancv, namely, the clover 
leaf weevil (rityUmonnis pmutatns) , t^'C lesser clover leaf w'^eevil or ('lover bud 
worm {P nigrlrofitris), and the clover root borer. 

Fumigation with suljilnir, W. F. Schlupc {Unkm 8'o, Afr'ira Dept. Agr. 
Jour., Jf {J922), No, 2, pp. J32-1//0). —This is a discussion of the use of sulphur 
dioxid in combating yioultry pests, stored grain pests, in empty storerooms, its 
effect on rats and mice in sttu'crooms, against bugs in housi's, and the manner 
of its application. 

Stored grain pests, F. A. Back and R T Gotton (U. *8. Dept. Agr., Farmcri^' 
Bill, 1260 (1922), pp. Ifl, 61f).-~ T\ns is a summary of infoi'mntion on some 
40 8i)e<:;ies or group.s of species wdiich attack grain in storage and shipments, 
of which four species are the source of most of the damage, namely, the 
granary w^eevil, the rice or black weevil, the lesser grain borer {Rhizopertha 
dotninica Fab,), and the Angmimois grain moth. 

Insects i>ests of stored grains and thedr control, M. H. Swknk (Nebraska 
^ta. Giro. 15 (1922), pp. 14, figs. 0). — ^Brief accfuints are given of the more 
important insect enemies of stored grain, with preventive and remedial meas- 
ures. 

The avocado: Its insect eiieniies and how to combat them, G. F. Moz- 
NETTE (U, F. Dept. Agr., Fanners' Bui. 1201 (1922), pp. SI, figs. 21).— ‘This pui>- 
licatioii gives brief d('scriptions of insect enemies of the avocado and their life 
histories, and the means found most effective in each case for combating them. 
The principal insect pests of the avocado in Florida at the present time, of 
which summarized accounts are here given, are the dictyospermum scale 
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{Ohrysomphaluft dictpospernU Mow), the avocado white fly (Trialeuroder 
fioridensis Q.), the pyriform mile, the blosaoin Anonuila {A. undulata Mels.) 
the avocado lace bug {AvyHia peracae Heid.), the avocado blossom tbrip« 
iFranklinieUa cephalicvH Crow.), the avocado leaf roller {(h'aciUiria pc^rHcae. 
Busck), the avocado red spider {Tetranychus yoihersi McO.), and the green- 
house thrips. Karlier accounts of tnany of those pests have been noted from 
other sources (E. S. U., 40, p. 458). 

Several very destructive insect enemies of the avoendo, the introduction of 
which into this country should be guarded against, are the weevil HciJipus 
lauri Boh., Avhich occurs in Mexieo and Cimleinala ; tlie weevil ConotrarheluR 
pcrseae Barber, which oc<*urs in Cuatemaia ; and the Mediterranean fruit fly 
{Ceratitis capituta Wicd.). 

Control of apple red bugs by dusting, P. J. Paukott, M. Clakoow, and 
C. F. MAcTiEoi) (Neti: York h^tatc JivL Jf90 {1921), pp. 3~.S0, yin. 5). — Tins 
bulletin reports experiments with spraying mixtures and with certain In- 
secticidal materials in powdered form conducted with a view to determining 
the value of dusting in protecting apple oivliards from iniuries by the bright 
rf»d bug ( Lpffidpa 'fnendnx lieu.) and the dark red bug {llcterocordyhis nialinus 
lieu.), (he d(‘tails of which are reported in talmlnr form. It was found that 
spraying and dusting mixtures containing nicotin sulpliate are toxic to these 
pests, the riymidis and adults of both si>ecies proving to la^ v(‘ry simsilive to 
such treatment. The number of insects in these stages on heaving apple trees 
were reduced to a large extent by thorough applioations of effective mixtures. 

“Measured by the number of red hugs dislodged from th(‘ troes and the per- 
centage killed by the treatments, dusting preparations containing 0.25, 0.5, 1, 
and 2 per cent nicotin, resjiectixely, were toxic to the insects. Effective re- 
sults wore also obtairicd xvitli spra>ing mixtures at standard strengths. ISicotin 
sulphate at rates of 0.25 and 0.5 pint to TOO gal. of either soap or lime sulphur 
solution showixl eonsiderahh^ toxicity to the insects. Jhisting and sjiraying pr(*p- 
firarions with the larger amounts of ni(*otin ga\e. on an average, more uniform 
results and displayeil higher killing power than those containing smaller 
amounts. In a dusting expennauit in a 20-y(*ar-old lialdvvin orchard a larger 
percentage of the red hugs was killed by a 5-lh. dosage per tn^e than by a 2-11). 
dosage per tree. The results of the experiments ns a Avhole indicate that both 
dusting and spra,Aing mixtures should l>e used in rathor libera) amounts and 
carefully ay)]>licd in ord<'r to destroy the maiority of tlie insects. Prevailirig 
conceptions of dosage reejnirements for typical hearing orchards in this State 
tend to underestimate tin* amount of material nexx'ssary to accomi)lish effoetive 
results.” 

The average cost of treatment per tree for labor and material In treating 
20'year-o!d trees with power outfits, not including int(‘rest on investment and 
depreciation of machinery, was found to range from as low as 18 cts. per tree 
for lime sulphur with nicotin (1 pint) Avhere 5.72 gal. were used, to $1.25 for 
a 2 per cent nicotin du.st (5 Ihs.). “The effectiveness of dusting preparations 
was uninfluenced, at least to an appreciable extent, by temperatures ranging 
from 44 to 87” F., by slight dampening by dews or showers, or by fri’edom of 
foliage from moisture. Strong air currents made thorough dusting dif1i<‘ult, 
caused wasteful use of inaitTlals, and teudtsl to render applications less effec- 
tiv(‘. I Misting was most satisfactorily acromplislied when th<‘ air was still or 
only alight air currents prevailed.” 

It Is concluded that “considering the needs of average growers and prevail- 
ing prices for material and labor, the apple red hugs can he more eflieiently and 
economically controlled by spraying than by dusting. In large commercial 
orchards dusting could doul^tless l>e used to great advantage in a supple- 
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inentary capacity to the usual spraying operations. Tobacco dust which was 
ground until 50 per cent of the material passed through a 100-mesh sieve pos- 
sessed marked insjecticidal properties. I’roniisiiig results were also obtained 
with the material in combination with either soap or lime sulphur solution. 
Derrls and soap displayed a high rate of toxicity against red hugs. Of vital 
importance in furtlioring an extensive employment of dusting for the control 
of sucking insects is the need of more economical materials which function 
etTiciently as contact insecticides. ... In view of the data presented, it is 
concluded that apple red bugs may be effectively controlled by thorough dust- 
ing with sulphur and arsenate of lead containing 0.5, 1, an<l 2 per cent nicotln.” 

Hopperburn (tlpburn), J. E. Kotii^a (Michigan Sta. IS pan. Jiul. 110 (1921) ^ 
pp. SOSSy figs. 3). — The importance of this affection of (lie potato in the Upper 
Peninsula of Michigan was revealed during the course f)f a survey made the 
Jatter part of July, 3010. Potato fieUls in live of six different counties visited 
iiad been seriously injured, many Helds being a total loss, the tops having been 
killed befoie the tubers had reaciied a marketable size. The injury was found 
to be more serious on light than on heavier .soils, and early varieties were more 
.susceptible Ilian late maturing varieties. Observations made on the variety 
plats at the station confirmed the findings of the survey. lUiss Triumph was 
found to he the most susceptible of the early varieties, followed in order by 
Early Ohio and Irish (kibbler. Of the late varieties Idaho Kural was most 
susc‘eptil)le and was followed in order by^ Green Mountain, Uusset Purbank, 
and Riirals. The last two vanetie.s remained green throughout the entire 
season although the foliage was curled upward. 

Investigations conducted during 3920 show tliat the leafhopper passes the 
winter in the adult stage, and in the spring feeds on various field crops and 
weeds until tlie early potatoes break through the ground, when the adults fly 
to the potato fields. Eggs are laid in great numbers on the young potato vines, 
thousands having been known to have been laid on a single hill. Approxi- 
mately 15 days are required for incubation of the egg and a similar period 
for the nymphs to reacli maturity. Thus, a month or 85 days is required for 
the completion of the life cycle. It is thought that in favorable seasons there 
are two generations under Upper Peninsula conditions, the first generation 
reaching the adult stage during the latter part of July and the second genera- 
tion during the latter part of August and the first of Scptemhm*. 

I^otato plants at the station were sprayed weekly with a 5:5:50 Bordeaux 
mixture, five applications being made during the growing season. On September 
5 hill counts for hopperburn showed 3.73 per <*ent on .siirayed and 27.75 i>er cent 
on the unsprayod plats. Thus tlie application of Bordeaux mixture reduccHi 
the loss to a minimum. 

Control of the citrophiliis mealybug f Pseudococcus galiani Green], 
R. S. WoGLUM and A. D. Borden ((/. fif. Dept. Agr. BuU 1040 (t922)y pp. 20. 
figs. 13 ). — An infestation by what proved to be P. gahani, with wddch P. (Mro- 
philus, descrJbcal by Clausen in 3915, is synonymous, was first observed In the 
fall of 1938 on some 3 acres of citrus at Upland, Calif., and soon after at 
Pasadena, since which time it has spread and increased in importance. By 
1917 approximately 000 acres were infe.sted at Ui>land, while over 300 acres 
of citrus were found in 1916 to be infested at Riverside, where at the present 
time the infestation covers approximately 250 acres. Smaller infestations are 
recorded at Cnenmonga and Alhambra on citrus, and it is reported at I^ong 
Beach and Los Angeles on ornamentals and occurs in the northern part of the 
State in the San Francisco Bay region. Its distribution takes place In a num- 
ber of ways, namely, in picking boxes and sacks, clothing of pickers and 
pruners, teams, wagons, ladders, etc., and several new Infestations have been 
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definitely traced to distribution through picking boxes previously used to trans- 
port infested fruit. In addition to citrus, it occurs on a large number of other 
plants, princi))a]ly ornamentals, upw^ard of liO ditferent speoic^s being listed as 
hosts. 

The migration, which usually begins during tl\e early part of April and con- 
tinues throughout the month of May, is a most important feature in the biology 
of this insect. Over 1)0 i>er cent of the insects take part in this movement, 
which results In their st»ttling on the rough places in the hark of the main limbs 
and trunk, where they soon commence ovii>ositing. The egg masses begin to 
hatch the hitter part of May or early part of .lime, and the young larvae migrate 
hack up tile main limlis to tlie foliage and young fruit and settle along tlie 
midribs of young foliage, on the temlerest twigs, and under the sepals of tlie 
green fruit. By late fall many have hw)me half grown and have settled in 
the most secure positions on the hud end or navel end of the fruit or hetwecm 
the fruit in clusters, and their development Irom tluui on is very irregular. 

In not a single instance has this mealybug become serious except where it 
has been attended by the Argentine ant, an account of the control of which has 
been note{l (K. S. It., 4d, p. IdO). Two dcanonstrations of control are reported 
upon, and the results of tlie control work in the Upland district in 19B) are 
described, ('oiitroi navisures are snnimarized under the following headbigs: 
(3) Ant control, which is mo>t effectividy accomplished by the use of Barber’s 
formula tor ursonical jioison siruii applied in small containers during tbe 
autumn or spring; (li) trunk bunding, which consists in placing strips of 
burlap about 5 in. wid(‘ around each tr(‘o trunk from February to April to 
attract oviiiositiiig female ineaUhugs; (9) removal and dipping of burlap bands 
in distillate before siiraying tbe trunk thoroughly with distillate-soaj) powder 
eiiuilsion ; (4) trunk treatment, consisting in the aPTilicaticm of distillate-soap 
powder emulsion after the mealybugs have imissod on the trunks and just 
before tiie eggs begin to batcii. usually during tlie latter part of May; and (5) 
tbe proimgation and distribution of Crypiolaomis monif ou::utri, TjVuvop'ih bella, 
Vhrysopa spp., and ^cyainus nonlufuii. 

Hose bushes in relation to potato culture, E. M. Patch ( Maine S'ta. Bui. 
SOS (1021), pp. 32i~3)!i. pi. 1 ). — This is a summary of uiformation and report 
of investigations of the j'ink and gn*en aphid of potato ( .\fnvrosi 2 )hnni ttolani- 
folii Ashm.), which is a source of injury both through its direct attack and 
its transmission o1 disea.se. In an earlier work (E. S. R., ’^4, p. 550), the 
author rec'ords the disc<oery in 11>35 tliat tlu^ rose bush is the long sought 
overwintering or alternate host of this pest, thus supplying the missing link 
in its life cycle. Tlie present bulletin presents the results of investigations 
conducted in large part during 1021. 

The first two spring generations of M. solanifuJii have never been found by 
tbe author developing on any other iilant than the rose bush, and she feels 
convinced that the rose is the only primary liost jilant of any significaince for 
Maine conditions. It is pointt^l out that, though not always the case, it is 
not uncommon for a migratory species of aphid to accept a miu'h broader group 
of plants for its summer home than for its winter and spring home. Af. solani- 
folii has a conspicuously wide range of such secondary food plants, a list of 
which is presented, including 84 species representing 82 families. 

The winged individuals of the second rose generation are the earliest of 
the spring migrants, and after they hoconie mature they no longer feed upon 
the rose but take flight to some plant suitable for tlieir summer colonies, such a 
plant being called the secondary or summer food plant. While living during 
the summer on the potato fhe two color varieties of females, either green 
or pink, bring forth their successive generations of young, both winged and 
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wingless. I>uring late siiiiimer and early fall winged individuals develop 
on the potato that differ from all the previous winged forms, in that after 
acquiring wings they have no further interest in the summer food plant. These 
are the fall or return migrants and their flight, as tholr name indicates, 
takes them to the rose, the primary food plant of the species, upon w'hich 
their progeny later deposit the overwintering eggs. Upon the potato the 
species not only attacks the terminal shoots and leaves, but colonize the 
blossom clusters, which wilt and wither. Colonies also occur on the underside 
of the lower leaves, which latter location the author found to be one of 
the favorite resorts of the pest at Presque Isle during the season of 1921. 
It is thought i)rol)ablc that llie ground leaves will he used more by this 
sp<^cies during a very dry season than in a wet one. Not only is the infection 
of mosaic disease tran-smittcd from diseased to healthy plants, but leaf roll 
is also subject to transmission by aphids. 

In her investigation of the rose bush situation in northern Aroostook, no 
wild roses were found in liedgerows, woodland frijiges, swamp borders, and 
hillside gnuvths, and it is concluded that such native ros^^s in the northern 
pari of that county as there may chance to be are not sufliciently abundant 
to j(‘opardize (he potato seed industry by the number of pink and green aphids 
that could overwinter on them. While the author failed to And any roses na- 
tive to that locality, a great many nncultivaled ones were found occupying 
dooryards, jmrticularly old dooryards, or running out from such places along 
a road for some distance as if escaped. These tame wild rose clumps are 
thought to be the persistent hardy wild stocks upon which had been grafted 
the more tender cultivated varieties introduced north of their climatic range. 
It is stated that during the season of 3023 about 2,000 such wild rose stems 
were found in two old dooryards within easy aphid flight of Aroostook Farm. 
In addition to the tamo wild roses, cinmimou tokS^^s abound in the same sort 
of neglected clumps in fence corners and in the vicinity of deserted houses 
and burned ruins. RoHd riigoHa has been rather commonly planted, and here 
and there a bed of Scotch roses or a rambler or two. 

In answering the question “How far can an aphid fly?” the author records 
observations that have led her to suggest for the growers of certified potato 
seed the slogan ; “A mile from the nearest ro>se bush.” Five fields on Shippigan 
Island were examined for aiiluds, and infijstation was found in two near 
the ferry in the vicinity of rose bushes, but none was fouml in three tields 
located at a greater distance away. 

In discussing remedial measures, it is pointed out that the first step is the 
destruction of rose bushes by digging them <uil, and that in northern Maine 
October and November is the most favorable time, to be followed by a second 
grubbing in the spring if overlooked stioots start up. Where they can not be 
removed in the fall, any time before the flrst of May will serve the pun>o8e. 
T1 k‘ grubbed out rose bushes should be burned to destroy the aphid eggs. 
It is pointed out that the aphids on rose hushes wliich it is <lesired to preserve 
can be greatly reduced in numbers by thorough spraying early in September 
and again in early June. Fumigation of the rose bushes, using tents or large 
jiorlable box cages, could be* conducted on a cooiierative basis by the 
potato growers in a community and would be a more certain method. Where 
roguiiig is practiced the plants should be removed at once from the vicinity 
or treated so as to render tliern harmless, since the aphids will leave the 
wilting vegetation for frctsh plants, and an enforced dispersal from diseased to 
well plants would occur, thus lessening the effectiveness of the rogulng. In 
considering the effectiveness of rose bush destruction, the author reports she 
know'8 of no case in the North where any species of aphid attains the economic 
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status of a serious i>e8t in the absence of Its normal primary host. In the 
fcSouth, however, it is possible for many species to maintain themselves by 
virtue of a continuous viviparous reprorluction, and the overwintering eggs 
play a less important rdle than in a cold climate, where tlie> are a iiec(\ssary 
link in tlie annual cycle. 

While the pink and giwn aphid appears to be the principal agent in the 
dissemination ot mosiiic disease, attention is callle<l to the fact that certain 
other potato insects may be able to transmit it. If the tarnished plant bug 
should prove to be a carrier of this disease, it would possibly outrank in econ- 
omic Importance, on account of its numbers, all other Maine potato insects 
combined exceiil the pink and green potato aphid. That the ])ercentage of 
plant.s afCeeteil witli mosaic dist^ase in certain potato tieJds in Nt^w Kruuswick, 
where control has never been practiced, is still so low as to suggest “ nn- 
rnunity,” while others In the same region have been kiiowm to run as high 
as 100 per cent mosaic, is attributetl to the ])resen('(‘ or absence of dooryard 
rose bushes in the vicinity. 'I'liai the mo.salc disease was so low in certain 
localities along the nortli shore is thought to have been d\ie to the fact that 
the winds to a certain exleiit have <lea}>hidized the rose bushes. 

A list of 10 refereiH'es to the literature cited is included. 

A meadow caterpillar ** the adventurer’’ (Ctenucha virgiuica) , K. ]M 
Latch {Maine liuL {lO^i), pp, pin. iiJ).--This is an account of 

a mcad(»w insect which attracts attention even when not abundant, due to 
Mie striking appearance and the peculiar habits of both the caterpillar and 
moth. That it is constantly present wdtliout becoming abuiulant is linmght to 
be due to natural cltecks. Tlie ia<*t that tlie cateri)inar is otten active during 
a winter's thaw in the North, when most cuterpiiinrs are dormant, and that 
tlie moth Hies by day, when most moths are hiding, led the author to apply 
the name “ ad\ enturer.’' On April 22, 1020. the author ol'served 20 of these 
hlack and jellovv grass caterpillars in a sipiaie yard of a held near Oronr), Me., 
for which an estimate of 4,000 T)(;r acre st*eincd conservative. During the sum- 
mer of 1020 the adults were collected in the field from late IMay to early August, 
being most abundant from the middle of .Inne to the middle of .luly. 

The eggs are deposited in close-set rows, lengthwise on th(‘ grass blade, the 
number of rows being ('oiitrolled In jiart by the width of the grass blade. 
Several batches of eggs are deposited by a molb, ISo having been the highest 
total laid by a <’aged individual. Eleven or twelve iluys are passml in the egg 
stage. The caterpillars become dormant with the approach of lold weather, 
hut thaw out with warm days in the winter, and at such times are frixiiuadly 
found roving restlesssly over melting snow, as is also (lieir haliit in (‘arly spring. 
Caterpillars fed in the laborutoi-y in September at(‘ Italian ry(‘ grass, English 
rye grass, smooth brome grass, .Tafiancse millet, Kliode Island bent grass, 
creeping bent grass, timothy, redtop, Kentucky blue grass, and witch grass, 
and the authors found thorn in the spring feeding in tlio held on witidi grass, 
sedge, and Iris. The caterjiillars construct their cocoons and pupate from the 
middle of May to early in June, and the adults were coHetded in l‘J2() from 
lute IVTay to early August 

Natural checks are considered under the headings of weather, birds, and 
parasites. An iiiidelermined dipteran and live hyinenoiiterans, namely, ha- 
bronychus sp. near L* prUmatictun Nort, AmhlytelcH sp., Voelepinthu sp. near 
G. confma Gir., lavropUH coelehs (Walsh), and Tolenomus .^pilo.s^oNiatift A shin, 
were observed by the author at Drono. 

Lepldoptera injurious to the apple in Pennsylvania, S. W. Thost (/V/ia- 
aylvania Sta. Bui, 169 {1921)^ pp. J6, /iya. fO ). — Investigations at the station on 
apple-deforming Insects have led to the recognition <>f certain now^er forms as 
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responsible for particular types of sc'ars. In order to make this information 
available these data are presented as preliminary to a more complete report of 
the invest! jaratioii. A classification of the scars produced on the fruit, a classi- 
fication of the lepidopterous feeders on apple, a key to the Microlepidoptera of 
Pennsylvania which foo<l on the foliage and fruit of the apple, a key for the 
determination of the larvae, and an account of the more injurious I^epidoptera 
attacking apples are given. 

Oas treatment for peach borer: Par.^dichlorobeu*eno saves tedious hand 
worming, H. A. Gossard {Ohio i^ta. Mo. JtiuLy 7 (1922), No. 1-2, pp. 39, 40 ). — 
This is a brief account, wliicli gives directions for the nse of paradichlorobenzene 
In combating the peacli tree borer. 

Ked cedar cliests as protectors against moth damage, E. A. Back and 
F. Kabak (U. S. Dept. Agr. Bui. 1051 (1922), pp. 14. 5).-— This is a detailed 

reiHirt of investigations of the value of red cedar chests as a ])rotection from 
the webbing clothes moth (Tineola hissellieUa Hum.), including their effect 
upon the eggs, the larvae, and the adults. It was found that chests made of 
the heartwood of red cedar (Juniperas virgmiana) , If made siifiiciently tight to 
prevent the entrance of moths, are effective in protec'ting the fabrics from 
clothes-inoth attack if precaution is taken to beat, brush, and when possible, 
.sun articles before placing them in the chest Tlie e?q>erlments indicate that 
chests retain indefinitely their value as protectors against moth ravages pro- 
vided they are cared for proiierly. 

** Since it is the odor of red cedar which is effective against moths, it is 
recommended that in using cellar cliests for the prot(\ffion of clothing, 
fabrics, and furs, special can' should bo taken to pn'vent undue escape of the 
aroma from the chests. The chests siiould remain tightly clo.sed except when 
clothing is being removed or placed in them, and this prociMlure should be 
accomplisbed as rapidly as possible.’’ 

Such cliests exert no noticeable effect upon the adult moths, and when they 
enter chests when open they may live as long as two weeks or even a month 
and lay many fertile eggs. While cedar diests are not (dfiictive against eggs 
whetJier laid outsidi' the chest and accidentally introduced with the clothing or 
whether laid in the chest, yet the imprisonment of adult montiis and eggs is not 
important since the young larvae promiitly succumb to the effect of the chest, 
and neither the moth nor the egg are a souixv of injury. c;!edar chests can not, 
however, l>e dejiended upon to kill after the larvae are three or four months 
old or are from one-half to full grown. While some of the half to full grown 
larvae placial in chests have died, their deaths may Iiave been duo to a normal 
mortality, l^arvae hatching from eggs within the chests die in most instances 
within two or three days, and practically all die within two weeks. Larvae 
hatching outside the chest and introduced in clothing do not die so quickly 
as larvae hatching inside because they are older, but the majority of such 
larvae, which soon show a tendency not to food, die during the first or second 
week, although some may live longer. 

The author.s call attention to the fact that while cedar chests may be re- 
garded as protectors against clothes moths, a chest of ordinary wood, if as 
tightly constructed, will be just as effective if the clothes are as thoroughly 
cleansed, brushed, and sunned, and from 3 to 2 lbs. of good grade naphthalene 
packed witldn. Woolen garments freshly cleaned and thoroughly brushed will 
be well protected if tightly wmpped with naphthalene in several thicknesses 
of ordinary paper. 

Cabbage root maggot control: The value of the tar^dfsk treatment 
demonstrated, II. E. Lobee (Michigan Sta. Qua^rt. Bid., 4 (1922), No. 3, pp. 
92, 98, fig. /).' — In a field of early cabbages in which 878 plants were protected 
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with tar-paper disks at the time of i>lanUng and 414 were left as a check, 71 
per cent of the protected an<l 33 per cent of the unprotected plants produced 
mai'ketable heads. (?;omputt‘d on an acreaj^c basis, the yield from the unpro- 
tected plants was 7,500 lbs, per acre and from the protected plants 22,000 lbs. 
per acre, or an increase of nearly 200 per cent due to the use of tur-puper disks. 

The tobacco flea-beetles, J. I). Moi:k {Porto Rico Dept. Ayr, and Labor Sta. 
Virc. 50 {1021), Bpaninh ed., pp. S~8, figs. 3). — This Is a brief account of flea- 
l>eetle enemies of tobacco, of which mention is made of Eplirix cuoumerin liar., 
E. parvula Fab,, and ^iystena basalts Dnv., and measures for their control. 

A beetle borer of the colTee tree, A pate francisca Fab., O. N. Wolcoit 
(Porto Rieo Dept. Ayr. and Labor Sta. Circ. 48 (1921), Spanish ed.. pp. 5, 6*, 
flys. 2). — The author gives a brief account of this insect, which is a source of 
injury to the trunk of the coffee tree in the western part of Porto Rico. 

The boll weevil problem, W. Ih Hunteii and B. R. Coad {U. S. Dept. Ayr. 
Partners' Bui. 1202 (1922), pp. 31, ♦7). — This is a revision of Farmers’ 

BiUJetin 848 (E. S. R., 3(S, j). 02), in wlji<*h ])articiilar attention is given to 
direct control by poisoning with calcium arsenate (E. S. R , 43, p 850). 

llisinf action of frani<‘S infactatl with American foulbrood, F. W. Fabian 
{Michigan Sta. Quart. Bui, 4 {1022), Ao. 3, pp. 08, 00). — The author has found 
tile use of a ]y(‘ solution consisting of 12.5 oz. to 8 gal. of water to be a good 
disinfectant for frames infected with American foulbrood. The solution of lye 
M'as brought to a boiling point, and the iiiR'Cted frames, scraped clean from 
beeswax, were boiled for five minutes in the solution. The causative organism 
was oidiarenlly completely destroycMl in this way. 

A sawfly injurious to young pines, W. {{\ S. Dipt. Ayr, Farm-' 

cr.s’ Bui. 1250 {1022), pp. 11, figs. 10). — This is a popular summary of informa- 
tion based on the inv(‘Hligatlons previously noted (E. S. R., 45, p. 159). 

The slugs or “ lapa ” of tobacco and otlier crops, (i. N. Wolcott and F. 
Skin, jk. {Porto Rico Dept. Ayr. and Labor Sta. Virc. 51 {1021), Spanish ed., 
pp. 5-8, figs. 2). — The common I’oito Rican slug MToniretla ocridcntntis Guild., 
known there as the “ la{ia,” is a source of injury to tobacco, lieaiis, tomato, and 
lettuce. 

FOODS— HUMAN NUTEITION. 

Additional notes on adlay, [a Philippine food grain], P. J. Wester 
{Philippine Ayr. J?c?r., 14 {1021), No. 2, pp. 159-167). — In eontiniiation of work 
previously reported (E. S. R.. 45, p. 737), information Is suimnarizecl regarding 
the food value, nudhods of cookery, and uses of adlay, a variety of “ Job’s 
tears,” cultivated in a limded way in the Philippines and other regions of 
tropical Asia, and which, in the author’s opinion, is worth oxUaisive cultivation 
as a staple food. 

Bata regarding the composition of eight samples aiv ejuoted from analyses 
by H. A. Wells and F. Agcaoili. The calculated average from tliese gives 
12.25 gm. as the weight of 190 grains, the hulled grain being 94 59 per cent 
and the waste 35.44 per cent of flie total. The average composition of the 
grain is: Watc^r, 10.39; protein, 11.78; fat, 4.95; carbohydrates, exclusive of 
crude fiber, 70.94; crude fiber, 0.70; and ash, 1.51 per cent The fuel value 
is not reported but is calculated to be 1.697 calories per pound. 

Considerable variation was noted in the composition and other factors 
reported upon, but in general, as tlie author points out, the protein content 
of adlay somewhat approximates that of wheat, as does the carbohydrate 
9nd starcdi content. In general, adlay is richer in fat than wheat, one of the 
samples containing more than four times as mu<*h, and four otliers more than 
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tliree times as much. Gluten was not found in the adlay Hour, so “ it can not 
be used for bread making without uu admixture of wheat flour.'’ 

From such evidence as is available the author considers it reasonable to 
believe that adlay (‘cjuals (‘orn in respirt to digestibility. A summary of earlier 
nt,<*rature on adlay is included. 

What others say about adlay {PhiUppine Agr. llf {1921), No. 2, pp. 

168-n7). — ^ICxtracts arc quoted from the original news str>ry about adlay and 
from other news items, press comments, and letters 

Black discoloration in canned corn, F. F. Fitzgkrau), (}. S. Boha^rt, and 
K. F. Koiiman {Natl, Canncrs Aasoe. Bui. ISL (1922), pp. 27). — An extensive 
investigation of possible methods of jirevcnting the discoloration of corn 
canned in tin is reported, from which the conclusions are drawn that no variety 
of corn is free from jiossihle discoloration and that tliore is no known pro- 
cedure by \vhi<‘h tlu' caniier may control his conditions or methods so as to 
prevent the formation of tliis iron sulphid discoloration. The possibility of 
discoloration has found to be lessemd by t!ie use of young and tender 

com of such a consistency as to permit the dispersion by sliaking and solu- 
tion of any black discoloration formed. It is further re(*ommeii(led that the 
corn he filled into the can at a temperature of at least 190^ that the cans 
be filled as full as jiossible, sealed absolutely tight, and ston'd m the ware- 
house on their sides, ami that all cans should he well shaken immediateiy 
before .shi]niieiit. 

A half century of public health, edited by JNI. P. TIavknkl (New York: 
Anier. Pub. Health Assoc, 1921, pp. Xl-\-^t()l, ph U fif/s. 7 ). — This volume, 
wdiich was issued to commemorate the fittieth annivt'rsary of the founding of 
the American Public Health Association, consists of a series of historical 
articles by various contriinitors on different pliasi's of ])ubli(* hcaltli work. Of 
particular interest in this section may be noted T’rogress in F* deral Food Con- 
trol, by C, L. Alslierg (pp. 209-220) : Food Con.ser\ ation, by S 0. Prc'scott (pp. 
223-235) ; and iVliJk and Its Kelatioii to Public Ilealtli. by C. E. North (pp. 
23(1-289). 

Nutrition laboratory, F. G. Benkiuct (Panieoie lust. Wash Ycarhoolc 20 
(1921), pp. 295-300} . — ’J'his is the customary annual report of the nutrition 
laboratory of the C’arnegie Institution (E. 8. H., 45, p. KP ). Tlie ailditlons to 
the equipmimt during the year include a Dr<‘yer stadioiiK'b'r, an aiiparatus for 
measuring with the greatest d(*gree of accuracy the sitting and standing heights; 
a respiration apparatus for small Jaboratory animals whiich is to be installed 
in the deparlinent of nutrition at Teachers’ Cidlege, CJolumbia University; and 
an emission calorimeter for use in tlie study of em'rgy transformations in man 
during the conversion of carboliydrate to fat. Brief reports are given of investl- 
gations in progress and abstracts of pulilicatioiis issu(*d during the y(‘ar. 

Diet ill relation to normal nutrition, J. M. IIamiix {{(It. Brit.] 4/in. 
Health, Rpts. Pub, Health and Med. l^iibjs. No. 9 (1921), pp. //(».- -This is a 
brief discussion of present standards of nutrition with particular reference to 
the conslileration whiidi shouhl he taken of vitamins in planning the diet. 

The assessment of physical litness, G. Dueyer (New York: Paul B. 
Uoeher, 1921, pp. A7U-fi27, figs. S). — In this volume, in the preparation of 
which the autlior has had the collaboration of G. F, Hanson, are presented in 
a concise form the author’s theories concerning the relationships which exist 
between the weight of the body, the sitting height, and the circumference of the 
chest, and the relationship of those factors to the vital capacity of the lungs. 
These relationships are expressed by the formulas whldi are given in the follow- 
ing table: 
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Relatiofiships between body weighty chest circumference, and vital capacity. 


iSflx, 


Males , 


Females . 


Weight (W). 
Gm 


0.319 

W-0.38025X 

0. 365 

W^0.0.>2 


Circainforciice 
chest (Ch.). 


Cm. 


(’h.- 


XI 1442 

2.TX)IIH 


0.313 


W-0. 3009.1 X 

W-0. 30213 


vr 

0 2K4 


Ch . 


1 


X**the length of the trunk in contimetors. 


Vital capacity 
(V. C.) 


0. 701833 


V. c.- 

V C.' 

V c 

\ .c. 

V. c. 
v.c. 


C’rn 
WO 73 

“~0. 09 

X2.80T 

'o' 1172 

Chi 97S 

"'1.5595 

w 0-73 

" 6. 7934S 

X2.5003 

"8.' 2714 
“lO 4951 


For IJie practical ar^plicatioii of thc.se formulas fables have been constructed 
from data obtained on healtiiy, normal men and \\omen. 'Jliese data serve as 
constants from which the physical tit ness of a person can he judged by com- 
parison. In the tables dealing vith vital capacity in Its relation to weight, 
trunk leiigth, and chest circumference, three readings of vital capacity are 
recordeil for eacli given weight or measurement. Th(‘se correspond to three 
clas.ses repre.sonting coinlitions of i»erre<'t, medium, and poor physical litness. 
In tJie first class would lie grouped those leading an active life ; the second, 
the professional class and those leading a more or less .sedentary life; and the 
third, those leading a very sfHleiitary life. The methods of taking the measure- 
ments and making the necessary calculations are described in detail. 

Tlie noniograrn as a means of calculating the surface area of the living 
human body, W. M. Fei.dman and A. .1. V. Umanski {Lancet [//ondoa], 1022, /, 
No, 6\ pp, 27//, pgs. ^i ). — The authors have constructed a nomogram by 
which the surface area of the body, according to the Du Bois weiglit-height 
formula (K. S. Tl., 35, p. 370), can be calculated more rapidly than by the 
original chart. The derivation of this nomogram is discussed, with illus- 
trative diagrams. 

Remarks on standards for normal basal metabolism, J. 11. Means and 
M. N. WoonwKi.L (Arch. Int. Mad., 27 (1021), No. 5, pp. 608-610, Jiffs. 3).-- This 
paper reports a comparison of tlie accuracy of prediction of the basal metab- 
olism of normal subjects by the Du Bois height-weight surface area method 
(E. S. H.. 35, p. 370), the Harris-Benedict multiple luvdictlon tables (E. S. 
U., 41, p. 760), and the Dreyer body weight formula as noted above. It is 
concluded that the average deviation Is essentially the same by each itu'lhod, 
although the Du Bois deviations tend to run about two i)oints lower than cither 
of the others. 

A similar study of a series of six obese subjects show^ed that while the 
Harris-Benedict method gave a slightly <‘loser prediction than tlie other tw^o, 
the deviations by all throe methods were within what might he (‘onsidortnl a 
normal limit of variation in all of the six subjects. Similar results were 
obtained! in abnormal subjects such us patients with hypo- or hyp<‘rtliyroIdisra, 
although on an average the Harris-Benedict deviation tended to be about 6 
per cent, and the Dreyer about 7 per cent, higher than the T>u Bois. “ It is 
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8iip:^?ested that, although tlie deviations by the three methods are very similar, 
iievtTtheless it is desirable to have uniformity, and that, therefore, the 
Du Bois mothod be continued, since it already is in common use and since 
the others appear to possess no material advantage over it.” 

Indices of the state of nutrition in children, H. Okay and G. H. Edmands 
{Amer. Jour, Diseases Children, 23 {W22), No. S, pp. 226-237). synopsis of 
the literature on indices of nutrition is presented, followed by the report of 
calculations of errors in prediction of weight hy tlie l)rey(*r -Hanson tables 
noted above, the t'irqiiet standards (E. S. K., 44, j). 559), ami the authors’ 
ideal tables (E. S. K., 4d, p. 5GB), as tested on 114 boys from a country day 
school near Bostnn. The conclusions drawn from (l}is study are as follows: 

“Altliougli our ideal tables seem the most exact hy a slight margin it Is quite 
probable that for general use, on adults ami children alike, the most satis- 
factory lijethod hitherto proposcnl for estimating the corrt‘ct W(4ght of a normal 
person is the comi)iriath»n of r>reyer and Hanson’s weight-for-stein and weight- 
for-chest tables, Avlth the modification that the chest girth used he what wc 
have called the mean girth rather than tlie resting girth advocated hy Dreyer.” 

The chemistry of milk curd modification in infant feeding, R. W. Terky 
(Jour. Amcr. Vharrn. A.^a‘oc., 10 (1021), No. 5, pp. 3/f.y~362. //).— This is a 

discussion, bascxl largely on the literature on the subject, of the chemical action 
of certain substances (‘onimonly used in infant feeding to modify the character 
of the milk curds. 

A study of the effect produced on the comi)ositioii of milk by tlie ad- 
ministration of certain inorganic and organic substances, W. Denis, W. R. 
Sisson, and M, Aldhkui (Jour. JHol Chem., 30 (1022), No. 2, pp. 315-322 ). — 
The hypothesis is advanced that ” it should in most cases be possible to predi<*t 
the result of feeding exiHudmeiils made with the object of producing changes in the 
composition of the milk (at least as regards a single constituent), provided data 
are on hand concerning the possibility of altming the concentration of this spe- 
(*Jtic constitnent in the blood.” This hypothesis has boon testeil by fiHHling goats 
urea ancl ('ah'iuin clilorid, respectively, and determining the amount of urea 
nitrogen, calcium, and chlorin in the milk and blood. In harmony with the 
hypothesis advanced, urea and chlorin appeared In increased amounts in both 
blood and milk, while no increase in calcium could be d<‘tected. 

Some human digestion experiments with raw white of egg, M. S. Rose 
and G. MacLeod (Jour. Bwl. Chem,, 30 (1922), No. J, pp, 8^-88). -—Digestion 
experiments were conducted on 19 subjects, all healthy young women, who took 
daily from 10 to 11! whites of eggs as a part of a simple mixed diet of which the 
egg whites contributed 48 out of a total of 00 gm. of protein. The experiments 
were divided into three groui>s, one in which the raw egg whites were taken 
tJioroughly beaten, one In which they were taken in their natural state, and one 
in which half were beaten and half were unbeaten. In each group a 8-day 
period in which the eggs were eaten cooked was followed by a period of the 
Hume length in which the eggs w'ere taken raw, as described above. 

Ill no case was there any sign of indigestion, although one or two subjects 
Gmtui the raw eggs slightly laxative. The cooked eggs were uniformly well 
digested, the av<'nigc coefficient of digestibility being 8G per cent. On the whole 
the raw whites were also well utilized, the average coefficient Ixdug 80 per cent. 
Tlie absorption apjieared to vary wltb the method of preparatlim, being loss 
for raw egg whites taken in their natural state tliau when beaten light 
The authors conclude that it seems unnecessary to emphasize the difference 
between raw and cooked eggs if the raw eggs are beaten.” 

The hydrolysis of sucrose in the human stomach, R. M. Hilt, and 11, B. 
Lewis (Amer, Jour. Physiol., 50 (1022), No. 1, pp, The question of 
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the extent of Itie hydrolysis of cane sugar in the stomach was studied in vivo 
by the fractional method of analysis of the gastric contents following the inges* 
tion of considerable amounts of sucrose, and in vitro by a study of the action 
on sucrose of gastric juice withdrawn from the stomach 40 minutes after an 
egg-white test meal. In the latter case one sample of the juice was heated to 
boiling and cooled before the addition of the sucrose, one was neutralized, and 
another was used as obtained. 

Tbe results in botli tlie in vivo and In vitro exi)eriments showed that any 
hydrolysis of sucrose which takes place In the stomach may be explained solely 
by the action of the hydrochloric add present and varies with the concentration 
of the acid. “The inversion under normal conditions in man is too slight to 
be of signitlciince, since carbohydrates leave the stomach too rapidly to permit 
of prolonged action of the acid. It has not been possible to demonstrate the 
presence of an iu*tive sucrnse in gastric contents, in spite of the fact that intes- 
tinal regurgitation liad occurred In many eases, as evidenced by tbe presence of 
bile,” 

The metabolism of sulphur. — The oxidation of cystin in the animal 
organism, IT. R. T.kwis and L. E. Root {Jour. Jtiol. Chcin., r>0 {J922), No. 2, 
pp. S03-St0). — ’’Po cleteriiune some of the factors involved iu the oxidation of 
the sulphur of tlie cystin molecule in the animal organism, in continuation of 
the study previously noted (K R., 4.*!, p. 6G3). the phonyliiramino derivative 
of cystin was prepared and its behavior studied in the organism of the rabbit. 
The animals wore kept on a diet of milk and cane sugar suppUanenteii in some 
cases with oats. Tbe phenyliirarainocystin was suspended in water and snfTi- 
cient sodium hydroxld added to dissolve it completely. This s*olution, fumlsh- 
ing in most cases 01 pn. of the phenyluraminocystin, was either injected sub- 
cutaneously or fed through a gastric sound with a portion of the day’s allow- 
ance of milk. The urine was collected and tested for total and SO 4 sulphur 
and the uuoxidized sulphur determined by dilTerence. 

It was found that the stilphnr of the phenylurauiiiiocystin, when administered 
subcutaneously, was eliminated ns extra unoxidized suli>hur, while cystin under 
tlie same conditions led to no increase In the unoxidized sulphur content of the 
urine. When fed, a limited oxidation of the sulphur fraction of phenyliirainino- 
(.vslm resulted, altliough the greater part of the sulpur administered was in 
this case also recovered in the unoxidized sulphur fraction. “ Since uramino 
acids are not broken down in the organism, these results are believed to indicate 
that the oxidation of the sulpliur of the cystin molei'ule is connected with the 
process of deamination (»r the oxidation of the deamination products,” 

All explanation for the increase in oxidation brought about by muscular 
work, W. E. RiTiuiK and d. M. Lektisenrino {Amer. Jour. PhpsioL, 59 {i922). 
No. i, pp. 290-295. 2), — The catalase content of the blood of rabbits was 

determined before, immediately after, and 2 hours after a h-minute period of 
running in a treadmill- The data reported Indicate a marked increase in the 
blood catalase Immediately after this exercise, with a return to normal after 
the subsequent rest. “The increase in oxidation brought about by muscular 
work is attributed to the increase in catalase, and the <lecrease in oxidation 
with subsequent rest is attributed to the diminution in this enzym.” 

The vitamin content of microorganisms in relation to the composition 
of the culture medium, C. Eijkman, C. J. C. van HooGENriur.iz®:, and q\ J. G. 
Berks (Jour. mol. Cliem., 50 (1922), No. 2, pp. 4). —Evidence is pre- 

sented which leads the authors to conclude that the yeast cell is not able to 
synthesize the antlneurltic vitamin, but has the power to remove it from the 
culture medium and to “ regenerate It after It has been denatured by heating.” 
This conclusion Is drawn from the observation that baker’s yeast, cultivated at 
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27® 0. In a synthetic vitamin-free medium, had no cxirativo properties for poly- 
neuritic fowls, while the same species of yeast grown in an aqueous solution of 
ricte polishings and then carefully washed free of the solution had curative prop- 
erties even when the solution of rice polishings had previously been heated for 
one hour in the autoclave at 120° to destroy the antinueritlc vitamin. 

Similar results were obtained with Saccharorayces isolated from brewer’s 
yeast. To determine whether the prcx^ess by which the yeast cell obtains the 
vitamin from the culture medium is one of adsorption, yeast was shaken for 
half an hour at a low temperature in a vitamin-containing beer wort. The 
yeast, after being separated from the medium by centrifuging and washing, 
showed no curative eifect for polyneuritic fowls. It is concluded that the vita- 
min is not taken up by tlie yeast by the process of adsori^tion but by a slow 
process of resorption. The investigation is thought to afford further evidence 
that the antlneurltic vitamin and the growth-promoting vitamin B are not 
identical. Tt is also noted that Bacillus coU communis, after having been culti- 
vated in a medium containing the antineuritic vitamin, does not possess anti- 
neuritlc properties. 

The r6l© of vitamins in the chemistry of the cells, W. Tl. Hkss {Hoppe- 
^cyler'8 Ztschr, Physiol. Chem., 117 {11)21), No 5-6, pp. 28iS08, pi. f).— This 
I)aper reports the results of an exnn)inution of the tissues of healthy and poly- 
neuritic pigeons with re.spect to the degree of their oxidative processes. The 
method employed depended upon the reduction by the surviving tissue of 
m-dinitrohenzol to m-diphenylhydroxylamin with (he production of a yellow 
color, depending in Intensity upon the availnhh', oxygen in the tissues. The 
pigeons were decapitated, the blood washed out with ice-cold Ringer’s solution 
to prevent enzyin action, and the different tissues then cut into small pieces and 
suspended in I -gin. amounts in 10 cc. of Ringer’s solution. To each tube 0.3 gm. 
of m-dinitrobenzol was added, nitrogen was jiassed through to exclude the air, 
and the tube then heated in the water bath at 40° C. for one hour. The solu- 
tion was finally centrifuged and the coh»r determined by a photometric method. 

Oxidative processes were found greatly reduced in the tissues of the poly- 
neuritic pigeons examined as compared with healthy or cured pigeons. 

The author concludes that vitamin B serves as a catalytic agent to stimulate 
the oxidative processes of (he tissues, and that this explains all of the symp- 
toms of l>erlberi. To eon firm this hypothesis healthy pigi'ons wore injected 
intramuscularly with doses of from 0.25 to 0.45 gm. of xiotassiiim cyatiid per 
100 gm. of body weight, tlvis substance being known to depress the oxidative 
functions of the cell in concentrations which have no action on the transmis- 
sion of oxygen to the blood. It is stated that all the symptoms of avian poly- 
neuritis were thus produced. 

B-viiumiii and pigeon beriberi, W. H. dk Wyss {La^wet [lAmdonJ, 1922, I, 
No. 2, pp. 100, 101 ). — A brief review is given of the above paper by Hess with 
a view to refuting the conclusions of Wright (E. S. R., 46, p. 808) that the 
symptoms of B-vitamin deficiency are due to intestinal stasis brought about 
by the absence of this vitamin. 

B-vitamin and pigeon beriberi, S. Wkight {Lancet [London\, 1922, h No. 6, 
f. 297 ). — In reply to the above note, the author points out that the intestinal 
phenomena menlioned hi (lie report of his Investigation can l )0 noted when the 
animal appears to he otherwise in perfect health, and can not, therefore, he 
regarded as part of a general depression of the tissues throughout the body. 
The diminution in the oxidative powers of the tissues of animals in an advanced 
stage of beriberi is considered a secondary phenomenon. 
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Beriberi: Some facts and the possible hypothesis, T. G. Ni {Jour. Lab. 
and Clin. Med., 1 No. 6, pp. SJ/O-S/fS ). — This is a general discussion of 

beriberi, especially from the point of view of Its occurrence in China and super- 
stitions In that country concerning its etiology. The fact that in 1916 there 
were about 2(K) beriberi patients in the Chekiang Army Hospital, w^hile no 
beriberi cases appeared in the school hospital in the same city, is explained on 
the ground that the vitamin content of Ihe army rations would have sutliced 
for civilian life, but that the increased muscular work n(‘cessitated a larger 
vitamin supply. It is also suggested that mental straiji may increase the 
vitamin metabolism. It is noted In conclusion that beriberi may appear before 
evidences of a generfil nutritional breakdown and vice versa. A list of 50 
references to the literature, covering chiefly the early work on beriberi in the 
Far East, is appended. 

The effect of vitamin deficiency on various si)ecies of animals. — IT, Ob- 
servations on the comparative vitamin A requirement of rabbits, rats, 
swine, and chickens, V. E. Nelson, A. R. liAivin, and V. G. IIeli.eh (Amer. 
Jour. Physiol., 59 {1922), No. 1, pp. 335-^1^5, fiys. 5 ). — Continuing the investiga- 
tion previously noted (E. S. K., 4fl, p. ri69), rabbits base been compared with 
rats as to their retpiinaneuts of vitamin A by llie use of a rjition consisting of 
commercial casein 20, dextrin 70, salts 5, wheat embryo 5, and alfalfa meal 
25 parts. The alfalfa meal was extracted with hot alcohol for 96 hours to re- 
move vitamin A, but the casein was not piirilkMl. This diet proAod capable of 
stipporting slow growth in rats for 2 or 3 inordhs, but rabbits varying in age 
from 3 to 8 weeks developed xerophthalmia in from 2 to 8 w^'oks, depending 
upon the age of the animal at the beginning of tin' experiment, and died in 
from 2 to 3 months. 

Another ration consisting of oats GO, gelatin 10, agar 5, salts 5, dextrin 20, 
and extracted alfalfa 20 parts produced a chronic form of xerophthalmia in 
rabbits, 

Atteniids to i)r()dnre scurvy in rabbits by the use of various rations deficient 
<aily in vitamin O w’cre unsuccessful. Attention is called, however, to a curious 
paralysis in the hind legs of rabbits fed c<n*tain cereal rations, particularly 
corn or oats supplemented by common salt and calcium carbonate and with or 
without butter fat 

To compare tli(‘ vitamin A requirement of growing pigs, ral)])its, and rats, 
the following ration was used : White corn 55, linseed meal 22, ground oats 15, 
tankage 5, and salt mixture 3 i)arts. A sow' was fed this ration during the 
gestation and suckling period. Four pigs were farrow'ed, 3 of wdiich lived but 
remained unthrifty and gixwv slowdy. No signs of eye trouble w'erc observed 
at auy time, but on supplementing the ration of one of the ])igs with an allow- 
ance of about 10 gni. of butter fat rapid iinprovemont in condition resulted. 
The same ration when fed rabbits caused xerophthalmia and death In one case 
after 6 weeks and in another case slight xerophthalmia, which was cured by 
the addition of 5 per cent of butter fat to the ration. Four rats on the same 
ration grew fairly well to maturity, but the young which wTro born were not 
suckled and died in a few hours. The authors conclude that the pig may ho 
classed with the rat in requiring less vitamin A than (he rabbit. In prellnii- 
nary experiments with chickens, soreness of the eyes developed in only one 
case. “Whether this is due to a similarity to the rat in vitamin requirement, 
to a nonsnsceptihility to this disease, or to other difllcullies which characterize 
the chicken as an experimental animal, we are not yet prepared to state.” 

A note on the presence of Bacillus hotuUnus type A in the excretions of 
poliomyelitis patients, R. Gbaham and E. Baroeb {III Vnir. Huh. JO {1921). 
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No, 7, pp, 23, figs, 16). — Tlie bacteriological examination of the feces and urine 
of a large number of cases of i>olioniyeljtis during the convalescent period has 
revealed the presence of B. botuUnus type A In six instances. The organism 
was recovered from the urine in five cases and from the feces in one. The 
evidence on w'hich these findings are base<l is given in detail in three of the 
cases. 

“The fact that B. hotuliuus type A has been encountered In the excreta of 
six convalescent poliomyelitis patients suggests the advisability of continuing 
the investigations until the saprophytic and toxicogenic character of this micro- 
organism in nature is definitely established, with special reference to its 
presence in the excretions of iiormul children and of patients suffering from 
a paralytic syndrome/' 

Studies on the paratyphoid cnteritldis group. — VJTT, Enteric infection 
(“food poisoning”) due to tapioca pudding contaminated with Bacillus 
cholerao siiis (B. siiipestifcr) , (). Kiutmwtkde, D. J. Pkovost, and G, M. 
CoocKa (Jonr. Research, ^3 {1922), No. 1, pp. 5S~59). — The history is 

given of an outbreak of food infection in a family of two adults and three 
children, one u breast-fed infant of 5 svoeks. From the liver of the one fatal 
ca.se (one of the adults) and from a tapioca pudding, which was apparently 
the source of infection, were isolated paratyphoidlike strains which proved 
to be B. choleruc shih (sulpesiifet ) . Tliat this organism was not present in a 
living condition in the other foods as sc^rved is indicated by the fact that 
one of the family who ate of every other food than the tapioca pudding did 
not become ill. The most probable mode of infection of the pudding appeared 
to be from pork products (frankfurters and pork chops) whi<*h wt^re handled 
during the preparation of the meal. The fact that the organism could not 
be I’ecoverod from the pork is attributed to its destriution by lieat in cooking. 

AmmAL PKODUCTION. 

[Animal husbandry experiments], F. A. Hays {Wyoming Hta. Rpt. 1921, 
pp. 121, 122, 123).- In a sfudy of bome-gnHvn ree<Is for range steers, fiO 2-ycar- 
okl grade Hereford steers were divided into 4 lots for the test, which lasted 08 
days. The feeds were as follows: Lot 1 iiati\e hay and cottonseed meal; lot 
2 native hay and old process linseed meal ; lot 8 native liay half fecfl, cotton- 
seed meal, and a full feed (d sunflower silage; and lot 4 native hay half feed, 
cottonseed meal, and a full feed of oal-aiid-pea >silagc. The average dally 
gains made during the feeding period were for lot 1 1.03 lbs., lot 2 1.8, lot 3 
1.53, and lot 4 1.7 U)s. The sunllower silage had been badly frozen in the field 
before harvesting, and therefore >vas not of as good quality a.s might be 
expended. The feed costs per 100 lbs. of gain were reported to be as follows: 
Lot 1 $18.73, lot 2 $30.83, lot 3 $21.40, and lot 4 $10.31, 

In (‘omparing native feeds for fattening larnhs, four lots of 25 lambs each 
were f(nl as follows for 70 days: Lot 1, alfalfa hay full feed and cracked 
c(»rn; lot 2, alfalfa hay one-quarter feed and mixed silage (mostly oat-and-pea) 
full feed, and cracked corn; lot 3, alfalfa hay one-half feed, snnfiower silage 
full feed, and cracked corn ; and lot 4, alfalfa hay one-half feed, oat-and-pea 
silage full feed, and cracked corn. Odie conclusions obtained from this ex- 
periment weie that the ration of lot 1 was very efficient, alfalfa was probably 
a more economical stnirce of protein than cottonseed meal, sunflower silage and 
oat-and-pea silage were found to have about the same feeding value per pound, 
and that there would probably be no advantage in replacing more than half of 
the hay by silage. 
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In a study of the effects of heavy silage feeding on pregnant ewes, 3 lots were 
fed as follows : Lot 1, full feed of alfalfa hay and ^ Ih. of grain ; lot 2, one-half 
feed of alfalfa hay, half feed of oat-and-pea silage, and ^ lb. of grain; ami 
lot 3, full fe<^d of oat-and-pea silage and i lb. of grain. The daily gains 
by the ewes wore found to be proimrtlonal to the hay feeil, but there was 
no detrimental effect shown on the lambs in any of the groups. 

A grain mixture consisting of 25 per cent rolled barley, 50 per cent hominy 
feed, 10 per cent middlings, and 15 per cent moat meal tankage was fed to 
3 lots of pigs, but in lot 1 H wa.s ftnl dry, in lot 2 mixed anIIIi an etiual 
weight of cold water, and in lot 3 mixed with an equal weight of warm 
water. The results of the test showed a slight advantage from moistening 
the feed, but in this test, ns well as another similar one, no advantage was 
obtained from warming the water. 

A chemical study of broom corn and broom corn sihige, O. T. Dowklt. 
and W. G. Friedkmann {Oklahoma Kfa. But. 135 {11)21), pp. 3-7). — The com- 
position and (‘oetllcients of digestibility of broom corn s(H'd (K. S. IL, 45, p. 373), 
liroom corn stover, and broom corn silage as determined with one sheep arc 
reported as follo’ws: 


Comp(fsition and coeffUientH of (ligesHhihty of hroom corn. 
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Anniysi's were also refMirted for prus.sir arid, ash constituents, sugars, alco- 
hols, acidity, ami tannins ^^Ili<•li were found for the hroom corn and hroom corn 
silage. 

Feeding value of sunflower silage, H. N, Vjnale {U. S. Depi. Agr. But. 
lOIfS (1,922), pp. 19-2.9) . —In this discussion a review is given of the more 
recent literature dealing wdtU the ('omi>osition, digestibility, ]>alatability, acidity, 
and feeding tests wdlh sundowner silage for dairy and beef (*attle, slnvp, and 
swine. 

Hunflowers for silage in Ohio, L. E. TnATOUFji {Ohio Sta. Mo. Bui. 7 
(1922), Ao. 3"^, pp. fig». 2) — Kesults wdtU sunflowers ns silage nl tiie 

station for 11)20-21 are reported. Under Ohio (‘onditions sunliow’ers were not 
found as satisfactory as corn, since they were more diflicult to harvest, not as 
much nutrients was raised per acre as with corn, and they were found some- 
what unpalatalfle as a feed. Notes on methods of sunflowta* culture, reports 
of trials by fanners, and analyses of fresh snnflowers, sunflower silage, and 
corn are also given. 

Sunflower silage {Netmda Bta. Rpt. 1920, pp. 13, t^). — In a study by C. E. 
It'leming, undertaken because much silage spoils in western Nevada, a Bi-ton 
who was fllletl with sunflower silage which ha<l standard dairy starter sj)rinklcd 
on it in an omieavor to control the fermentation by making it uniform. Wlien 
2183—22 (5 



172 


EXPERIMENT STATION RECORD. 


tVoL 47 


tlK' silo was opened iii February the silage was very fresh and of uniform 
quality. 

A study of the composition of official sanijiles of feeding stuflPs arid 
mixtures collected in 1920, Xj. L. Van Slykjs (Mew York i^tate ^ta. Bui. 482 
H920), pp. 23 ). — The previous policy of reporting the analyses of all feeding 
stuffs analyzed during the year was changed for tlie feeding stuffs collected in 
1020 to consist only of the summary of the more important facts to be derived 
from the study of the feeding materials analyzed during the year. In this 
report the feeds wldch were analyzed during the year are defined according 
to the definitions of the Association of Feeci C'ontrol Officials of the United 
States, and the low, high, and average analysis of the protein, fat, and fiber 
Is given for the samples of each of the following feeds which were collected: 
Alfalfa meal, meat scrap and meal, meat and bone scrap and meal, digester 
tankage, buckwheat products, coconut meal, (*orn feed meal, corn gluten feed, 
corn, oats, and (»at by-i)roducts, cottonseed meal, cottonseed feed, dried bt^et 
pulp, hominy feed, linseed meal, oat products, iwe products, wheat bran, wheat, 
middlings, wheat bran and wheat middlings, wheat bran and rtMl dog fiour, 
wheat bran, middling.s and red dog fiour, wheat middlings and red dog fiour, 
and wheat and rye products. 

The mixed feeds analyzed were divided Into four classes: Ck>mpounded 
feeds, ooiiqxuinded feeds with molasses, poultry f('<Hls, ami (*alf and pig 
meals. A list of the ingredients of these feeds, with the number of times 
wbieh they were found in tlie mixed fet^ls of each class, i.s also giv<‘n. 

Oenetical and cytological proof of nondisjunction of tlie fourth chromo- 
some of Drosophila nielaiiogaster, O. P». Kuuxies (NafJ, Acad. Sci. Proc., 7 
(J921), No. 7, pp. 186~W2, fuj. 1 ). — The author cites evidence of the discovery of 
a mutant tyi)e (>f D. mcJanoooMcr in which one of the small round ehromosoniea 
Is lacking. These nuitaiits differ in various characters such as smaller size, 
shorter bristles, low productivity, frciiuent .sterility, heavy mortality, delayed 
hatching, etc. Cytological examinations show hut one round chromosome, 
and inheritance studies bear out the fact that one of the fourth chromosomes 
is missing. This gives proof that the characters attributed to the fourth 
chromosome are carried by the small round chromosomes. 

The origin of variations in sexual and sex-liinited characters, C. B. 
BitmoER {Anicr. Nat., 56 {1922), No. 642, pp. 51-63, figs. 7). — 1 >iie to the manner 
in whi<‘li genes may modify characters, they are classified as plus and minus 
modifiers by tlie aiittior. The loss of one cbroinosome or a portion of it 
would remove more plus (or more minus) modifiers which would change the 
control characters in the opposite direction by the remaining modifiers. In 
studying the loss of one of the small round chromosomes of Drosophila reported 
above, it was found that part of the characters showtsl evidence of plus modi- 
fication whereas others showed minus modification. 

Wlitm an individual with only one round chromosome is mated with a normal 
individual, the offspring are haploid and normal for this condition in a 1:1 
ratio. This is shown to bo comparable with tlie sox chromosomes in which the 
haploid iiumbtT occurs in the male and the diploid number in the female. The 
belief is expressed tliat haploldy for autosomes is much more numerous than 
for the sex chromosomes and brings about greater changes, which may be 
lethal in some cases. Two X-c'hromosomes produce females normally, but 
triploid females may produce offspring which have 2 X-chromosomes and yet 
are not females. The cause of this seems to be attributed to the fact that they 
have 8 autosomea, which the author states are thus proved to play a positive 
rfile in the production of sex, thus the sexes are due to the action of two 
opposed sets of genes which are not equally effective, since the female ten- 
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deucy genes outweigh the male tendency genes. In other words, the X-chro- 
inosomes have a female producing tendency, whereas the aiitosomes or especially 
the small round pair Lmd to produce males. When the number of X>chro- 
mosomes or female tendency genes is lowered by 1 X, the normal haplo-X male 
results. Intersexes result froiri nondlsjunction in such ratios as 2 X-chro- 
niosomes to 3 sets of aiitosomes. The intersexes divide themselves Into those 
wliich tend toward males and those which tend toward fomiilcs with much over- 
lapping between. This is explained as due to tlie wide tluctuatioUH of the 
characters due to environment which ofYairs where the ratios an* so near alike. 

The phenomenon of intcrsexuality has a reciprocal phase in the production 
of supersexes, which have been identitied in nondisj unction strains In which 
supe^rfemales, diploid individuals having an extra X -chromosome i2n-4-X), 
and also triploid individuals with only 1 X-chronawome (3n — 2X), occur. The 
supermales and superfcinal(‘s are both sterile and readily idtadithMl. Iiiagrains 
of individuals of the intersexes and sujK'rsexes, as well as drawings of their 
cln*onK>sonies, are include(J. 

Heredity in wasps, I’. W, Wjutino {Jour. TfcrorlUy, 12 {1V21), No. 6’, pp. 
2()2~2()6\ 3 ). — In studying the methods of inheritance of certain mutations 

in a parasitic wasi), JJaJrohrncon hi cncorui.^, it was found that the males are 
strictly haploid, whereas the i(‘males are diploid for their chromosoJiu* num- 
bers. Virgin females were found to produce only males. Mutations of the 
wing venation, eja* color, and apptuulages wtu*e mainly considered m the 
inlu'ritance aliidies whh*h gave* proof of the haploid condition of the males. 

Tlie systematic iniproveiuent of our classes of animals, J. BaguIc {Porto 
liico Dept. Apr. and J^abor f’rrc. ./7 {1921), ed., pp. 16, pis. IH, 

f\(js. 2). — This is a discussion of the improvement of farm animals in Porto 
Kico hy means of purebred sires. Lists of the more important bn^eds of 
horses, cattle, sheep, goats, swine, and poultry are also given, as well as 
jdctnres from i>hotograpiis taken l>> F. Sein, jr., of sona^ Porto Itican live 
stock. 

Stock breeding in Morocco, T. Monod {Compt. Rend. Acad. Apr. Prance, 6 
{1920), No. 36, pp. S73-379).~-Tho general eonditi(uis of stock breeding in 
Mor<)C(‘o are dis<'Ussod, together witli the mere common didiculties experienced, 
with (‘xplanations of how some of them have lieen romedi(*d by Ixdter educa- 
tion of the natives and tin* estahUshmenl of free veterinary service. 

Ilesult of a calf-raising trial, 11. F. McNatt {Washinpton Sta., West. Wash. 
8ta. liimo. Pul. 9 (1922), No, 7, pp. 118-123 ). — In an inv(‘stigatioTi to determine 
whether a small allowance of whole milk su])plios suftieient vitamins for 
growth in calves when sujijilemeiited with suitable rations of concentrates 
and roiighag(' and to det(*rnmie what concentrates may be best ust'd to supple- 
ment such small amounts of milk, 12 grade Ilolslem-Friesian heifers were 
used in a test wliich began on duly 27, 1021. At this time the calves were 
from two to thrtn* wei'ks old and were each getting P) lbs. of milk per day. 
The calves wore sl'tiarated into three grouijs of 4 calvc's each. All calves 
were rapidly reducc^l to 2 lbs. of whoh' milk per day and put on the following 
grain mixture: Group 1, 20 lbs. finely ground corn meal, 20 lbs. red dog flour, 
20 lbs. soy-bean meal, 15 lbs. linseed oil meal, 25 lbs pulverized drii'd skim 
niilk, and 7 oz. salt; group 2, 30 lbs. finely ground corn meal, 30 lbs. red dog 
hour, 35 lbs. soy-bean meal, 5 lbs. linsetvl oil meal, and 7 oz. salt; and group 
h, 40 lbs. finely ground corn meal, 35 lbs, wheat bran, 15 Ihs. so beau meal, 
P) lbs linseed oil meal, and 7 oz. salt. 

T"lie grain was fed in the milk as a sloj), the amount being determined by 
the appetite of the calves. Hot water was used to prevent its being too 



174 


EXPEETMENT STATION EECOBD. 


[Vol. 47 


Ihick as the amount of milk was reel need and the amount of grain increased. 
Alfalfa hay was fed ad libitum after one month of age. 

The calves in group 1 started off well, but at the end of four weeks they 
were unthrifty and the powdered skim milk was replaced by warm pasteurized 
skim milk. One calf died of acute indigestion at about this time, and it was 
later found ne(?essary to turn the rest out and change the feed In order to 
save them. Due to the unthrifty condition of group 2 at the end of six weeks 
their ration was modified so that they received the same ration as group 3, 
together with a more liberal feed of skim milk. The condition of these 
calves then improved rapidly. Group 3 took to the grain ration readily and 
kept in a thrifty condition, making steady gains throughout the test. The 
bulky ration, however, tended to make them a little pot-bellied. The calves 
in this groui) averaged l.,5 lbs. of grain i>er day, with an average feed cost 
per calf of $10.f>4 to raise them to 5i^ months of age. 

Feeding yearling steers, F. A. Hays (Wyominf; t<ia. Virc. /7 {1922), pp. — 
This is the report of an experiment as to the costs of wintering yearling steers 
under different conditions, with a study of the after effects of these methods 
of wintering on tlie smniner gains. Two lots of 10 grade Hereford steers were 
used in the test. One lot was turned on a fenced range and received an 
average daily f^"ed of 9 lbs. of native hay, 1 lb of alfalfa hay, and 1 lb. of 
cottonseed cake. Tlie otlier steers were placed in a dry lot on a daily ration 
of 4.2 lbs. of alfalfa hay, 4 lbs. of native hay, and 38.5 lbs. of oat-aiul-peii 
silage. The two lots were kept on these rations from November 29, 1910, 
to .Tune 6. 1917, at which time the range lot was found to have made an 
average gain of only 1 Ih. per steer for the 189 days. 'I’he steers in the dry 
lot, however, made an av(*rage gain of 0.87 Ih. p(‘r day. 

The two lots were then tuiTU'd together on range pasture until Deceniher 1, 
1917. It was found that during this time, the range steers gained 1.39 Ihs. 
per day os companHl with 0.85 Ih. per day for the stet'rs that had been fed 
ill the dry lot. A siiiriniary of the two periods showed that the range steers 
had made an average gain of 0.08 Ih. per day, ns compartHl with 0.80 ih. per 
day for the steers wintered in the dry lot. The cost per 100 Ihs. of gain 
was found to be $8.10 and $8.48, resi>ect I vely, showing that while the range 
.steers made practically no gains during tin' winter tliey nearly caught up with 
the others by making better gains during the summer wlncli were put on at 
a lower cost per pound. 

fPa.sture trials], M. ,T. Tiiompsois {Minnruota Duluth Rpt. 

1920, p, 20) ~ -Another year of the summer pa.«!tnre trials with hoifer.s, pre- 
viously reported (K. S. Ih, 43, p. 071), is given. TIa* following table furnishes 
a conuUete summary of the five year.s^ work: 
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Winter fo<5di ng experiments [with sheep], lOlS-lO, D. U. MoMiixan 
and <3, W. Putnam {Michigan Sta, fipcc. BuL 110 {VJ21), pp. 7-9. — A feeding 
test; is reported with 70 ewe lambs in wliieb barley and corn were compared. 
The rations fed (‘onsistod of H parts of corn or barley and 1 part of oats, with 
a few roots and clover bay. For the 75-day Dicding period the barley lot 
gained an average of 0.15G lb. per day, whereas the corn lot gained 0.138G 
lb. per day. 

Four lots of 30 breeding ewes each received | lb. of oats daily and all the 
hay they would eat, with the following supplements: Lot 1 silage, lot 2 roots, 
lot 3 bran, and lot 4 dried h<*et pulp. A fifth lot received only hay as a 
check ration. l>iirhig the 7r)-day feeding period the average daily gains 
made by the ewe.s were for lot 1, 0.095 lb. ; lot 2, 0.16; lot 3, 0.097 ; lot 4, 0.11 ; 
and lot 5, 0.01 S lb. The <*ost of the rations per ewe per day were, respec- 
tively, 3.5, 4, 5, 5. and 4 5 cts. It was concdiided that from 14 to If lbs. of 
silage or roots per day could well be added to the winter ration of breeding 
ewes 

Breeding earless sheep, E. O. JIitzman {Xcir Ilarnpuhii e Sta. Sci. Contrib. 
17 (1921), pp. 2S8-240, figs. 9). — This i.s a reprint of the work previously 
reported (E. S ll„ 45, p. 170). 

Direct costs on horses, Ji. M, Euot {Michigan 8(la Quart. Bui., 4 (1922), 
No. d, pp. 04, — f'roin data collected on 23 farms, it is shown that the cost 

of keefung a horse is practically (Hpial to the cost of feed and bedding, since 
the other costs such as depr(‘Ciatioii, etc, are equaled by the returns from 
maJiure ami horse sale.s. The cost of keeping a horse one year according to 
lh(‘S(» data was $90.59. 

Fuiidainentals In poultry breeding, .1. 11 JtoaiNso.N {Quincy, III.: Bel. 
Poultry Jour, Pub. Co.. 102t, pp. 100, pi 7, pgs d(SV))."-This is a popular presen- 
tation of the priiH'iples of breeding as applie<l to ])oultry. The book is pro- 
i'lisdy illustrated, contididug many of the same cuts as appeared in the work 
previously reported (E. S. K., 40, p. 875). 

Advanced rtjgistry poultry breeding project at (^oriuTl University, G. F. 
llKLiSKB {Poultry 8ici., 1 {1022), No. d, pp. 82-86 ). — This Is a description of the 
manner in which the advanced registry poultry hit^Mling project at Cornell 
University N\as conducled from I)c<*emher 1, 1920, (o No\ ember 30, 1921. Of 
the 354 )>Irds entered, 76 qualified for tht‘ Conudl Advanced Ui‘gislry and the 
American Association of Poultry Instructors and Investigators Registry Record 
of Performance by laying over 180 eggs. The relation between the number of 
eggs laid by the birds and the egg size is shown for the month of May. 

Mineral supplements to rations for chickens: Corn meal and soy bean 
meal, D. C. Kennakd, R. C. Holdek, and V. S. White {Poultry Nc/., 1 {1922), 
No. S, pp. 65-74). — This i.s the report of an exiieriment to tlevelo]) a simple salt 
mixture for correcting the mineral deliciency of a ration of corn meal and 
soy bean meal for Oesliing ehiekens. Barred Rock cockerels and bens were 
used in the test. 

The re.sults Indicated that soy beans, with 2 per cent of the ration a mineral 
ndxture of bone ash, calcium carbonate, and sodium chlorld (t>:2:2), proved 
as effective or nearly as elTective as a supplement to corn for fattening 
chickens as meat scrap or buttermilk. The autliors emphasize the fact that 
the sujierlor value of animal protein for ixmltry may not lie in the character 
of the xjroteiu itself as much as in the minornl or vitamin content. 

Farm flock demonstrations {Indiana Bt(i. Bpt. 1921, pp. SI, S2, figs. 2),— 
For studies in farm flock management 227 Single Comb White Leghorns were 
kept over as hens and divided Into one' flock of early moltcrs and one of late 
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nioU(*rs. The early molters laid an average of 102.76 eggs and the late molterg 
319.02 eggs each. The hens did not prove as profitable as yearlings as they did 
in tJbeir pullet year. 

Tentiperatnre experiiuenis in incubation (JntJiana ^ia, Rpt, 1921, pp, SO, 
Si, fig. i). — A temperature of 301 or 102® F. for the incubator seemed to give 
a better hatch than 1(K) or 103® in two sets of incubation experiments, the 
average mimber of chicks hutched from lot) eggs being, resi)ectively, 309.5, 
104.5, 96.5, and 87.5. 

Tenth annual intoriiatioiial cgg-layiug contest at Storrs, Conn., W. R. 

IviKKPATRicK {Potlltry Set., 1 (1922), No. S, pp. — In this contest, con- 

ducted by the ConiUHticut Agricultural College, the winniug pen of 30 birds 
were White Wyandot tes that i)roduced 2,234 eggs during the year. A list of 
the winners of previou.s years is includcMl, as w(‘ll as the average production 
of the different brt'i'ds entered and the 20 higlu'st pens in the 3921 contest. 

liatest facts from New Jersey’s egg-laying and breeding conteMs, R. li, 
Hannas (Foul try Set., 1 (1022), No. S, pp. 75--82). — The original report of this 
work has been pn^viciisly noUnl ( K. S. R., 46, p. 877.) 

New York State egg-laying contest at Farmingdale, ti. I. (Poulirti 1 
(1922), No. 3. pp. H9~90) . — This is the report of the first New York State egg- 
laying and poultry-brei'ding contest at Farmingdah', L. I. A total of 339,477 
eggs were laid, or an average of 152.31 eggs per bird. The iiigbest individual 
prodiU‘(‘r was a Single Comb White liOghorn that laid 262 egg.s. 

DAIEY FAEMING— DAIEYING. 

Feeding dairy cattle, T. M. Olson (South Dakota Sta. Put. 195 (1922), pp, 
357-372, 2).—-- This bulletin dis<‘UKses the general pjdncLplc^s (»f feeding 

dairy calves, cows, and bulls. Sami)le rations were also suggested for young 
and uialnre bulls, dry co’sv.s, and inilching cows with and without silage. 

Sweet clover pasture, O. F. Ri-kh and J. K. Hurnrtt (Michigan Sia. Quart. 
Pul., 4 (1922), No, 3, pp. 77-79, figs. 2). — Four cows, receiving approximately 
1 lb. of grain for 4 lbs. of milk produced and pastured on 1.46 acres of sw()<-*t 
(*Jov(‘r for 377 cow days, maiiituiiUMl their weight and produced! 0,088.6 lbs. 
of milk and 201 lbs. of fat. At the start of the test on June 4 the clover was 
from 37 to 42 in. high, and another portion yieldtHl 2.75 tons of hay to the 
acre. Over 40 per (^mt of the plants w^ere in hud and nearly 15 per cent 
were in bloom at tliat time. When hrst tiirnt'cl on the i)aKturo three of the 
cows did not eat the clover readily, hut they soon relislied it. No signs of 
bloating w’ere noted throughout the experiment. 

Sunflower silage v. pea-and-oat silage, I>. L. McMillan and 0. W. Putnam 
(Michigan Sta. Spec. Bid. 110 (1921), p. 7). --Previously n*purted (E. S. R., 45, 
p. 275). 

A case of twinning in dairy cattle, C. ('. Hayden (Ohio Sia. Mo. Pul., 7 
(1922), No. S-J), pp. 5Ji-57, figs. Jf ), — A cow^ in the station lierd is n'ported as 
having droiaxHl five sets of twins out of seven times calving. Twinning has 
also been rather common in otlnu’ closely related cows in the herd. The possi- 
bility of establishing a family of cows which would produce a high percentage 
of twins is suggested, but it is pointed out that of the 9 sols of twins recorded 
6 sets w^ere male and fre^miartin and 3 were males. 

Studies in milk secretion. — Xfl, Transmitting qualities of Holstelii- 
Friesian sires for milk yield, butter-fat percentage, and butter fat, J. W. 
Go%ven and M. R. Covell (Maine Sta. Pul. 301 (1921), pp. 253-308, fgs. 2 ). — 
This is the twelfth pafHir of the series of studies previously rept>rted (E. S. R., 
40, p. 173), and idassifies 331 PIolstein-Friesian bulls, having 2 or more 
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daughters with 865-day records whose dams also had 365-day records, accord- 
ing to the Increases in tlie milk production, fat production, and fat percentage 
which have been produced by these daughters over that of their dams. This 
is thus used as a measure of the bull’s capacity to transmit high production to 
his daughters. The data used were obtained from volumes 13-32 of the Hol- 
stein-Friesian Advanced Register. The production records were corrected to 8 
years of age, as was done in the earlier work. 

The dams and daughters were divided into 4 lots of c^iual si/.e (quartiles) 
according to their records. The quartiles were designated by A, li, and I) 
from the highest 1o the lowest production. In studying the records of eacli hull 
it was noted how many of the daughters were in a higher or lower quartile 
than the dam for miik and fat production and fat percentage. The tables list- 
ing tlie quartile changes of the daughters of each hull also iuchuie the ranking 
of the hulls with the ones Unit ha%’e ma<Ie the greatest Jncn‘ase of the daugh- 
ters’ i)roduction over darns at the t<»p, the number of pairs of dams and 
daughters for each bull, and the av(‘rage net change (either increase or de- 
crease) that occurred in tire production. 

Of the 111 sires, it was found that 12 increased and 3 decreased production 
by two limes the xu’obable error in case of milk production, wtiereas in the case 
of hutter-fat X)erceutage 15 increased and 7 decreased. 

A divscnssion is given of tlie 27 sires which were found to increase both milk 
production and fal percentages as (letermine<l liy the averages. The increase 
or decrease in the amount of butter fat proiluced was dependent ui>oii the above 
factors and is, tlu'refore, not given the same importance according to clussifl- 
cations, though of cour.se it is one of the main things for which the study is 
niaile. 

Studies wc*re made of the breeding of the hulls which increased or ilecreased 
the pereenlage of lat and the milk production in which tlie amount of inbreed- 
ing was considered, and tables w'ere prepared of the animals which reapi>earcd 
in the pedigrees of the superior and the inferior sires. Similar animals and 
similar tjqies of breeding were found in both cases, s’o lliat m> conclusions as to 
difference in breeding as nh’ecting the diflerent sires’ influence on production 
could he drawn. Since the jiedigree.s of the inferier and superior sires w^ere so 
much alike, the authors believe that inncli caution should be used in giving 
value to a pedigree because of an outstanding animal wdileh may occur iiack 
of the second generation. 

Studies similar to tlie above were also caiTied on wdth the sons of sires, in 
wliich 84 sire.s having one or more sons with at lea.st 2 daughters that had 365- 
day records from dams with records w'ere used. 

Contribution to the knowledge of the haeterieidal properties of freshly 
drawn cowl’s milk, W. Mkikr {Bdirag zur Kenritnia dcr Bakienziden Eigen- 
schaftcti del' Erisrhennolkcnen Kuhmilvh. Diss., Eidg. Tech, dlochsch.^ Zurich, 
1919, pp. . 9 //; also in BoL CmfhL, Belhefie, { 1919 ), 1. Ahi , No. 2 , pp. 261 - 
S5S; aha. in CentU. Bakt. fc/c.l, 2. Abt., 51 { 1920 ), No. 16 - 20 , pp. — 

Experiments are reix>rted dealing wdtb tlie bactericidal protierly of cowl’s milk. 
This proiierty w^as measured by the reduction in the number of bacteria in 
milk during the first few hours after it 'was drawn. A brief surmnary of the 
exi)erinients carried on and the results obtained i>s as follows: 

In 4 samples of milk from individual eow’s, it wais found that during the 
first 4 hours after milking the bacterial eounts deeriatsed by 25 to 70 per cent 
and after 7 hours from 3 to 85.7 per cent, after wddeb the bacteria increased 
rapidly. Seven ajuni)les of milk from 5 dilTereut (‘ows wxH*e found to he 
variable as to the longevity and the amount of their bactericidal jirofierties. 
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Holding siiinples of milk of 3 cows at 14° C» (57.2® F.) kept the bacterial 
count below the bacterial count of the fi*eshly drawn rullk, and the maximum 
reduction in luiraber of bacteria varied from 48.7 to (12.1 per cent which 
occurred in each case on the fifteenth, fourth, and sixth hours, respectively, 
for eut*h cow. Holding 7 samples of milk from 5 cows at 18 to 20° showed 
bacterial reductions of 9.G to 85.7 i)er cent, ot*curring at 4 and at 7 to 8 hours 
after milking. This indicates that milk held at 14'’ has a longer bactericidal 
action than at room temperature. 

Holding 7 samples of milk from 7 cow's at 30® and at 37° showed that the 
bactericidal proixjrties w^ere of shorter duration than at 18 to 20®. The maxi- 
mum duration of the bactericidal action of milk was found to l)e as follows: 
At 34® 21 hours, at 20® 18 hours, at 30° 5 hours, and at 37® 3 hours. The 
maximum and minimum intensities of the action at the difierent temperatures, 
as determined by the percentage reduction in haeterial count wnis as follows; 
At 14° 62 and 4S.7 per cent, 20® 85.7 and 9.0 per cent, 30° 52 and 3.2 per cent, 
and 37® 30 and 33 7 per cent. 

Experiments W'ere also carried on with milk produced under practically 
aseptic conditions by thoroughly cleaning the udder and disinfecting it with 
alcohol, as w'ell as the milker’s hands, and drawing the milk directly into 
sterile flasks. This milk, when held at 13, 30, and 37°, showed practic‘ally the 
same bactericidal action as was obtained witli ordinary jnilk except that the 
bacterial count w'as much lower at the start. 

In other experiments milk was drawn from eacli quarter and sami>les were 
taken of the first 300 cc. drawn, the middle KX) c(*. draw n, and the last 1(X) cc. 
drawm. Tliere seemed to be some \ariation in the bactericidal powers of the 
milk from the different quarters of the udder, hut the gcmn-al results w'ere 
uniform. The middle milk seemed to have the greatest j)ower and the first 
milk next, hut in all four cases the results varied, as in one ease after 4 
hours the bacterial count wais l>er cent, whereas after 8, 32, and 35 

hours it was — 45.2, —54.7, and —40.5 per cent, respectively. In 4 samples 
from 3 c'ow' the last milk drawn showed no bactericidal t)ovver, wdiereas in 1 
sample from another cow the time at which tlie sample w^as taken had no 
influence on its bactericidal property. The author concludes that the portion 
of the milking makes no difference in the bactericidal property. 

In further experiments milk so old that it had lost its bactericidal properties 
WHS mixed with fresh milk to see if the bacterial growth would be inhibited. 
Such was found to he the case. In three experiments milk drawm from 7 cow^s 
and kept for 34 hours at 20®, after which difierent amounts of freshly drawn 
aseptic milk were added to it. show^nl a niarkc^l bactericidal action of tlie fresh 
milk by reducing the bacterial count 30, 20, and 25 pen* cent when mixed in 
the ratios of fresh to old milk 1:2, 1:1, and 2:3, respei lively, as compared 
with the bacterial increase of the controls. 

Similar work was carried on with milk held at 30®, and similar results were 
obtained. Sterilizing and pasteurizing milk seems to destroy its bactericidal 
proi)erties. In experiments with diffei'ent kinds of bacteria from old milk, 
manure, and cultures of Bacteri'um trrodigiosnm, some bacteria were found to 
be more resistant than others to the bactoriclUal properties of milk. 

In a di8c*us.si()n of the possible origin of the bactericidal action of milk, the 
following constituents which may be in the milk are mentioned as possible 
causes: Leucot'ytes, immune bodies, complements, and antitoxins. 

The relation betw^een bacterial counts from milk as obtained by micro- 
scopic and plate methods, A. H. Robebtson {Netv York State 8ta, Tech. Bui. 
86 {1921) i pp. plH, 5). — This is the report of an investigation to study the 
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average size of groups of bacteria found in market milk, to determine the 
most frequent ratios between the counts by the microscopic method and the 
plate method with different incubation i)rocedures, and to sliow the effect of 
different incubation periods on the percentage of plate counts that are found 
to be intermediate between the group nud individual niicros(*opic counts. 

The samples of milk used in this Investigation (*onsist<;^l of fresh unjiasteur- 
ize<l milk from the milk supply of (ieneva, N. Y. When it was desired to have 
samples of higher bacterial count than was normally c)l)tauied, the milk was 
lield in an Incubator for a sutiicient time to increase the bacterial count. The 
plating of samjiles was done on plain nutrient agar with a pit reaction of 

0. 8 to 7. Dilutions of inilk in jdating were made as follows: 1 : KK). 1:1,(K)0, 
and 1 : lO.tKK), with some higher dilutions for higli count samples. Plate I'ount- 
ing of 204 samples was made by incubation at 37® (’. for 2 days, of 120 samples 
by incubation for 5 days at 2i®. and of 288 samples liy incubation for 5 days 
at 21*', followed by 2 days at 37°. Micros<‘opi<* counts were of course made 
on all of these samples cither just iirevions or just after the plating was done. 
In making the microscopic counts (M)J cc. of milk was spread over an area of 
1 sq. cm. Tins wans then dried, the fat removed by x\\loJ, fKe<i. stained, and 
100 or more fields were counted for the uiimber of individual bacteria, as well 
as the number of groujis of bacteria which were present. The milk was 
groupetl into the following classes according the bacterial count per cubic 
centimeter as UctermiiuHl l>y ilu* microsi'Ope: Puder 30, (KH), 30,000 to 200, 0(K), 
200,000 to l,()00,fKK), 3,<)tK),000 to 10,0t)0,000, and over 30,tHK),000. The average 
number of bacteria p('r colony in tin* above classes of milk were, resix»ctive]y, 

1. {), 0.8, 10.2, 12.8, and 7.S. This tigrcH‘s very well with the tindings of w^ork 
previously reported (K S. K., 30, p. 70), 1. e., tJie size of the colonies in (leneva 
market milk W'as largest in milk of medium quality (1 to 10.000,000 bacteria). 

The most frequent ratio hel\v<‘en the individual ini(*rosco])ie counts and the 
Itlate counts for tlu' different imaibtiti^ms w^ero loiiiul to he as follows: Tw’o 
days at 37° 4: 1, 5 <lays at 21° 2.5: 1, 5 days at 21°, I'oIIow'ihI by 2 da.vs at 37° 
2:1. Kvidence ol wude discrepancies in counts was shown by curvt's which 
were plotted to show tlie freqiuaicy of the different ratios Irom this W’ork 
and from the work ivported above. With the 7-day ineubation the curves 
W'iire found to he sharjuT and tin* modes wen^ moie lu-onoiineed 

Tables are given sliowdiig the relaticai ot the piatc- eounl to tlie microscoiac 
count for individual bacteria and groups of bacteria. The i ku’i * 011 1 ages shown 
fur the five ditT(‘reiit classes of milk in w’hieli the plate count falls between 
the individual and grouj) mieroscoide count, in wdiich the jilate count is more 
thau the individual microscopic count, ami in whicli the filate count is less 
than the group microscopic count, incuiiated at 37° for 2 ilays, showed that 38 
per cent of the jdale counts were int(‘rinediate hetw’eeii the individual and 
group microscopic as compared vvitli 03 per rent of the sanqiles when the 
]>lates were incubated at 21° for 5 days only or with an additional 2 days’ 
incubation at 37°, The jdate counts were found to lie more than individual 
counts only in 2, 3, and 4 per cent of the Hamiiles. resiiectively, wdiich was 
probably due to experimental error. The plate counts were less than the 
group microscopic counts In GO, 33, and 34 per cent of the eases, res]ie(dively. 

The author states that this investigation “indicates that approximately 
one-third of the counts from plates imuhated 2 days at 37° arc as high as 
they should be, another third are imicli too low% and very few^ are higher than 
they .should be, wiiile the errors in the case of tlie roinaluing counts are un- 
determined because of the lack of a satisfactory standard of eoinparison. ’ 

Frequent reference is made to work previously reportiai (E. S. It . 43. 
p. 080). 
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Do €18 carbon dioxid In carbonated milk and milk products destroy bac- 
teria? M. J. Pbucha, J. M. Bkannon, and A. S. Ambbose (Illinois Bta. Circ. 
256 (1922) f pp. S ), — This is a preliminary report of four experiments to deter- 
mine the intlnence of carbon dioxid on germ life in carbonated dairy products. 

The first two experiments were with ice cream which was frozen in a 
carbon dioxid atmosphere. Tn one experiment the bacteria stmlied were those 
normally found in ice cream, wliereas in the se('ond experiment typhoid bac* 
teria were used. In tlie third experiment studies were made of the growth of 
bacteria on agar and in milk in a carl»on dioxid atmospliere. In the fourth 
experiment the growdli of bacteria in milk in a carbon dioxid atmosi)here 
under 10, 20, 40, and 00 lbs. pressure was studied. Controls were kept for 
all exi>€*riments. The results of growth were determined from bacterial 
counts which wore made by the plate method. In the first two experiments 
(ice cream) there was no effect on the growth of the bacteria from the carlmn 
dioxid, as it did not even slow the rate of bacterial growth. In the third 
experiment growth was inhibited on agar and three cuitures were killed, but 
in milk the bacteria increased in numbers. 

In the fourtli experiment, while the rate of growth was decreased, especially 
with a high pressure of carbon dioxid, growth was in no case stopiK'd. In 
this experiment the untreated milk was f(»und to sour in 30 hours, whereas 
the milk in the carbon dioxid atmospiuu’o under 10, 20, 40, and 00 lbs. pres- 
sure soured in 2, 3, 5, and 9 days, reHT)ectively. Tlie conclusion is drawn 
that carbon dioxid can not he relied upon as a nu'ans of insuring the sanitary 
quality of dairy products, though it may be found to have some commercial 
advantages. 

Milking iriaohiiics. — VI, Ticakage from the vacujum pipe line into the 
pail as a source of contamination of milk, R S. Rkeed and J. W. Rbigiit 
(New York Btaic Sta, Bui. Jf88 (1021), pp. 3-10, figs. 0). — Tn this, the sixth 
study of milking inachines (K. S. R., 43, p. 079), tlie danger of contamination 
of milk by tlie eoiidensatioii water from tlie vacuiiin pipe line leaking into tlie 
pail has b<^n studied. Several experiments w’ere first (‘arriod on with a single 
unit of an inflation t<"at-cup typi* of milker, to ascertain if it were possible for 
foul condensation waiter from the stancliion hose to pass through the check 
valve on the imil top into the milk. Sueh tests siiowed that tliis W'as possiid(% 
and In doing so a varied number of bacteria were usually carried with the 
w'ater and thus made it ditriciiit at least to jirodiico certified or grade A milk 
because of the increase in bacterial count. INTetliods of testing the check valves 
are suggested so that any dairyman may determine if the check valves of ids 
own machine leak. Tlie import an(‘e of tiiorouglily cleaning the check valves, 
stanchion hose, and vacuum lines is also emphasized. 

Creamery iiispceti<m in New Jersey, F. O. Button (Nciv Jerseg Bias. Circ. 
129 (1921), pp. S-16, figs. J).— -This is the annual report of the creamery inspec- 
tion work in New Jersey for the year ended June 30, 1921, the previous annual 
report of w*hi(*h was noted (E. S. R., 44, p. 474). The purpose of the creamery 
inspection work, the duties of the testers, and the results obtained are pre- 
sented, as well as lists with tlie names of the licensed testers, i)er.son8 permitted 
to weigh and sarnph' milk, and the milk receiving stations purchasing milk on 
a blitter- fat linsls, as well as the text of the State dairy inspection law of 1920. 

Experimtmts in ice cream making (Indiana Bta. Bpt. 1921, pp. 20, 21 ). — 
In studying the cause of sandiness of ice (Team, indications are that this defect 
is due to a crystallization of lactose. This seems to occur when more tlmn 7.25 
per cent of lactose or 13.6 per cent of s(dids not fat are present. 
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[Report on the work of the] health of animals branch, 8. F. Tolmib: 
(Canada Min, Agr, Rpt,^ J02l^ pp. ()0~6g )- — This report, covering the year 
ended March 31, 1021, deals i>articularly with t)ie occurrence of and work with 
infectious diseases of live stock, including glanders, hog cholera, dourine, mange 
in horses and cattle, bovine tuberculosis, vsheep scab, anthrax, and rabit^s. 

The principal stock-poisoning plants of Oregon, W. K. Lawbence {Oregon 
Sta. But, 187 (1922) y pp. Jjf2y pis. 2, figs. 10). — A<iCounts are given of the more 
Important stock-poisoning plants of Oregon, including th(; comiuon name, the 
animals which they affect, extent of the poisoning, symptoms, preventive and 
remedial measures, etc. A bibliography of about four pages is included. 

The death camas species, Zygadenus puniculatus and Z. elegans, as 
poisonous plants, C. D. Mahsh and A. B. Clawson ([/. S. Dept. Agr. Bui. 
1012 (1022) y pp. 25y pU. Sy figs. 5 ). — Investigations conducted, in continuation 
of those preH<‘nted in an a(*count previously noted (K. S. H., 33, ]). 177), have 
shown that the species at that time identified as Z. i^cnenosus is not the true 
Z. vemmosus but is Z. gramineus. Of (he rdher species ustsl, Z. elegans and 
Z. coloradensis are so closdy allied that they arc considered by many botanists 
as not specifically distinct. There is no question, however, of the specific dis- 
tinction between Z. gramineus, Z. elegans. and Z. panteuJdius, the latter two of 
which are dealt with in this bulletin. These speeies, all of which are known 
popularly under the collective name of “death camas,” are so closely allied 
that they are not likely to be sepjirated by other than one having a fair knowl- 
edge of botany. Z. panioulaius is the ino.st widely distributed and is the most 
common form. Z. elegans is not so Jibundant but is tlu‘ common spcKries on the 
higher mountain ranges of the West. 

The results of feeding exiHuiments, many of tli(‘ details of which are pre- 
sented m tabular form, liave shown a Tiiarked differenee in the toxicity of Z. 
panieulatus and Z. elegans as compare<l with the earlier work with Z. gramineusy 
7j. panieulatns being about one-third as t<»xle and Z. elegans about one-seventh 
as toxic as Z. gramineus. Widle Z panieulatus is not so toxic as Z. grammeus. 
it is a distinctly daiig<‘rous {ilant and is the cause of heavy losses of live stock. 
While Z. elegans may poison live stock, It probably does little or no damage 
under practical range conditions. 

Studies of death (.•anuis at the Nevada Experiment Station have been noted 
(E. S. B., 45, p. 782). 

An investigation of the causes of run ” pelts in the sweating process, 
P. H[AMr8iiiuEj (Bur. Bio-TeehnoL. Leeds, Bui. 2 (1021) y pp. SO-JfO. figs. 6 ). — 
This is an account of the injury to hides in England due to a species of nema- 
tode that causes a localized breaking down of the hide suhstance and results 
in pitting. The conclusions so far arrivcnl at are that the worms are not 
present in the skins when they are received at the fellmoiigery, but that they 
are actually being ctilthated in the sweating chambers under optimuai con- 
ditions. 

Studies on the nature of filterable virus and the resistance of fowl-pest 
virus toward cell-destroying Influences (tannins, oligodynamical forces), 
P. SciiWEiZKU (Arch. Hyg.y 90 (1921), No. 4, pp. 155-174 ). — An extensive study 
of the nature of filterable virus, using fowl-pest virus as the experimental sub- 
stance, is reported, from which the following conclusions ai'e drawn : 

Fowl-pest virus can be completely removed from protein soluthms In which 
it is contained, such as serum or exudates from infected fowls, through total 
or partial precipitation of the protein with protein preclpitants such as tannin 
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or ainiiioniur!) sulphate, as shown by the fart that the remaining liquid is 
avinilent for fowls and the virus can \>e detected in the i)recipitate. In the 
tannin precipitate is found only a small part of the original virus, showing its 
sensitiveness to destruction as well as adsorption by the tannin. This sens!* 
tlveness toward tannin differentiates bacteria from filterable virus and shows 
the resemblance of the latter to protozoa. 

Powhpest virus is as sensitive toward oligodynamical acthm os are the 
vegetative bacteria, which suggests that the virus consists of cells in the true 
sense of the word. Toward the action of pure salt solution virus shows as much 
resistan(*e as do most 8i>ecies of bacteria. 

The course of migration of Ascaris larvae, B. H. Uansom and E. B, Oram 
(Amer. Jour. Trap. Med., 1 (,1921), No. 3. pp. 129-159, figs. i7).--This is a 
detailed report of investigations conducted, some of the results of which have 
been given in the account previously noted (E. S. R., 44, p. 778). 

In the course of the experiments use was made of about 100 animals, mostly 
guinea pigs, but also a few rabbits, rats, and mice. Eggs removed from the 
uteri of gravid female ascarids obtained from Ihe Intestines of swine were 
used exclusively as a source of infestation. These eggs w^cre incubated at room 
temperature for several weeks in a shallow depth of a 2-i>er-ceut formalin solu- 
tion contained in Petri dishes. The guinea pigs and rabbits were infestetl by 
placing large quantities of the incubated eggs in the back of the mouth by 
means of a meilicine dropper and causing the animals to swallow. The animals 
were killed by choloroforin at various intervals after infestation if they had 
not already succumbed, and examinations were made for tlie pin^sence of the 
larvae in various parts of the body. The results of the exnminutious for their 
presence in the portal vein; liver; vena cava; heart (right side); lungs; 
mesenteric lymph nodes; peripheral lymph nodes, thyroid, and thymus; the 
abdominal cavity ; and the pleural cavity are considered at length under thes4» 
heads. 

The work has clearly demonstrated the passage of the larvae in the portal 
vein to the liver, theiK‘e, by the hepatic veins and vena cava to the right 
side of the heart, from wiiich they reach the lungs by the pulmonary arteries. 
It was found that many newly hatched larvae also pass from the intestine to 
the mesenteric l,vmi>h nodes, esj>ecially in the ileocolic nodes, so that it appears 
probable that migration to the heart may occur also by way of the lymi>hatic 
vesstd.s without involving tlie portal circulation, although larvae have not actu- 
ally bt>en recovered along this T>athway beyond tlie mesenteric nodes. It was 
found that the larvae arc commonly iiresent in recently Infested animals in 
the periplieral lymph nodes, where their presence can only he explained on the 
assumption that they have been carried there in the systemic circulation. 

Thus the authors were unable to confirm Yoshida's conclusion (K. S. R., 42, 
p. 75) that tlie migration of the larvae is effected chiefly by their active bur- 
rowing through the tissues of the body. They conclude that apart from bur- 
rowing for microscopic distances in the intestinal wall, liver, and mesenteric 
nodes, the principal if not iiractically the only means by wliich Ascaris larvae 
reach the lungs from the intestine is by transport in the circuhiting blood and 
lymph. 

An earlier aecoiini of the present status of knowledge of this Insect, tify 
Ransom and the late W. 1). Foster, has been noted (E. S. R., 43, p. 275). 

Preliminary note on the development of the Eeishman -Donovan para- 
site in spleen juice and in the alimentary tract of Cimex lectularius Ij., 
H. A. Adie {Indian Jour. Med. Research, 9 {192t), No. 2, pp. 255-260, pis. 4).— 
The development of this human parasite in the stomach of Cimex is described. 
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The occurrence of virulent and non virulent strains of the hemorrhagic 
septicemia organism in the same animal, H. P. Hoskins {Jour. Amer. Vet. 
Med, Assog.^ 60 (1922) f Ao. 4, pp. Jli5S-460). — In the case of a calf which died 
of hemorrhagic septicemia, the author found that it had in its system, simul- 
taneously, at death both the virulent and nonvlrulent hemorrhagic septicemia 
organism. The author reports that he has been able to change at will the 
character of the growth in bouillon of a virulent culture of Bacterium bovi- 
septioum by simply altering the composition of the, medium, and he suggests 
that future experiments may show that Its virulence can be altered in the same 
way. He has reasons to believe that alterations in virulence do take place 
under natural conditions, and points out that present views on the nature of 
the disease are based on that assumption. 

An epizootic among guinea pigs due to a paratyphoidi B bacillus, K. M. 
Howell and O. T. Schxtltz {Jour, Infect. Dif^cancs, .W (t922), No. 5, pp. 
J16-6S5). — An infectious disease that develoi^cd among guinea pigs in the 
summer of 1920, characterized by multiple tnbercle-like lesions of t)ie spleen 
and liver, was of that type to which the name pseiidotiiberculosis has been 
applied. 

“ The infection quickly assumed epizootic proportions and led to tlie death 
of more than .5tK) animals before it was brought under control. At the height 
of the epizootic many of tlie guinea pigs died without typical lesions but with 
positive blood cultures. Females were much more highly susc^eptlble to spon- 
ljuieoiis infe<*tlon than males, fuid pregnant females were especially susceptible. 
In the i^rognant animals imnilent metritis was not infrequent."’ 

A Gram-negative, motile bacillus, which had the c\iltnrul characteristics of 
the colon-typhoid Intermediate group was isolated from the lesions of the 
heart blood, usually in pure culture. “ Imniunologi rally the organism was 
distinct from the representatives of Hie four fixed species of the group, namely, 
Baeilluf^ paratyphoms A, B. paratpphosus P», B. mieriiiJns, and B. stiipcsfifer, 
which were imnl for {Comparative study; it was agglutinalod in low dilutions 
( 1 : KH)) of a serum against the Jordan strain of human paratyjdioid B. It 
was closidy related to, although not absolutely identical with, two guinea-pig 
and one rabbit strain recedved from another source. It was virulent, on arti- 
ficial inoculation, for guinea pigs, rahldts, white mice, and white rats. The 
epizootic was apparently brought under control by immunization of the guinea 
pig stock with a killed polyvalent suspension of the organism.” 

Ilinderpest ininninizatioTi, ,T. Walker {Kenya Colony Dept. Ayr. Bui. 2 
{1921), pp. Tliis is the report of an extensive investigation of the 

causes of mortality in cattle undergoing rinderpest inuYuinization and of possible 
means of improving the methods of Iniinimization. The first part of the investi- 
gation was conducteil in three districts in East Africa in which there had been 
a mortality of 3.9 to 34 per cent, chiefly in young stock, following rinderpest 
double Inoculation. In some cases the cause of death was found to he rinder- 
t>est, in others pneumonia following rinderpest, and in a number of cases piro- 
plasmosis or anaplasraosis. Sometimes anemia was either a contrihntary or the 
originating cause of death. Among cattle in a fair or poor condition there was 
a higher mortality than in those in good condition, A long period of drought, 
with absence of good grazing, is thought to have contributed to the lessened 
resistance. 

The experimental studies of imiminizatlon methods Included determinatinns 
of the best amount of scrum to be used, a study of the cause of nonreaction to 
rindeniest in some inoculated cattle, a study of methods of Immunizing un- 
weaned calv(*s of both immune and stiseeptihle mothers, and a study of the 
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j<enim-uloue treatment of susceptible cattle^ As a result of these studies de- 
tailed directions for the use of antirinderpest serum are given essentially as 
follows : 

Ti’he serum-alone nu'thod, which is sometimes used when rinderpest occurs In 
the vicinity of n susceptible herd or when the disease has acUialiy appeared In 
tlie liercl, consists in the subcutaneous injection of the serum behind the shoulder 
at intervals of a fortnight until at least 14 days have elapsed since the occur- 
rence of symptoms in any animal of the herd or until all danger of infection has 
disappeared. For cattle of average sus(*eptibillty the recommended dose is 15 
cc. per 100 kg. body weight, but for higldy susceptible animals the dose may be 
increased to 20 cc. It has boon found that animals which contract rinderpest 
by contact when undc^r serum treatment usually recover and acquire linmiinily, 
and that large doses of the serum may have a curative effect if injected in the 
early phases of the disease. 

The scrum-virulent blood method consists in the subcutaneous injection either 
in the neck or l)ehin(l the slioulder of 20 cc. of serum per 100 kg. body weight 
(with larger amounts for liiglily susceptible cattle) and 2 cc. of virulent blood 
hi the other side of the liody. q^iie blood should be collected at the height of the 
tenqmrature reaction and used without delay. With this method the tempera- 
ture of tile inoculated animal rises after an incubation period of from 5 to 6 
days, and pronounced symptoms of rinderpest develop during the next 5 or C 
days. The animal usually recovers by the fourteenth day after the inocula- 
tion and is then immune. 

It has been sliown that unweaned calves born of immune parents may possess 
a partial but incoiiiplcto immunity. In such animals the inoculation of virulent 
blood alone may produce no api)arent or only a slight reaction, while in otlmrs 
there may be a visible and sometimes a fatal reaction. In unweaned calves 
born of susc(‘ptible mol hers tliere is generally a high percentage of mortality 
following the inoculation of fresh virulent blood. The double I'eiiction of un- 
weaned calves may or may not produce immunity. 

Various i>recautioiis and warnings in regard to inoculation are given. 

The trypanosomiasis of Iluanda, It. Van Sacci'Johem {liul, Agr. Congo 
Beige, 12 {1921), No. 2, pp. 294-^02). — The tryjianosome occurring in Uuanrta, 
which has bt^en provisionally named Trypanosoma rvandae, Is a species 
pathogenic for bovines, oviues, cavies, and probably eqnines. It is polymor- 
phous, without free tiagella, and, morphologically, resembles T. dimorphon, T, 
vongoleme, and T. pecm'um, <*specially the latter two. Intramuscular in- 
jex,‘tious of tartar emetic caused its disappearance from tlie j>t‘ripheral cir- 
culation during a period of seven or eight days. The methods of treatment thus 
far tested have not given satisfactory results. The presence of a hyper- 
leucocytosis (polymon)lmnucloar neiitrop]iile.s) is prognostic of recovery, and 
on the contrary a lymphocytosis is unfavorable. 

What w€^ know about avian tuberculosis, F. B. Hadley {North Amcr. Vet., 

{1922), No. If, pp. 217-219, 221). — Tliis is a general discussion of the symptoms, 
mode of in feci ion, and methods of diagnosis of avian tuberculosis, Avith sug- 
gestions for the management of infected Hocks and for tlie control, eradication, 
and prevention of the disease. 

Prevention and control of tuberculosis, A. T. Kinsley {Vet. Med., 17 
{1922), No. 4, pp- 102-164)- — Brief suggestions are given for the control of 
tuberculosis in cattle, swine, and poultry. 

The preservation of milk with potassium dicliromate without destruc- 
tion of tubercle bacilli, Kbautstrunk and Fobst {Ztschr, Fleisch u. Milch- 
hyg., S2 {1922), No. tO, pp, 121-124)- — The authors have found that potassium 
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(licliromato added to milk in the proportion of 1 : 5(X) parts does not destroy 
luberele bacilli. They therefore recommend this method of preserving milk 
sainples to be used in testing for tubercle bacilli. 

Further study of the etiology of an undiagnosed disease of cattle, 
W. A. Hagan (Cornell Vet., 12 (1922), No. 1, pp 4^-51/)- — A fatal undiagnosed 
disease of cattle which was previously described as oecurring during the late 
snininer and fall months of 1910 in certain p<‘irts of New York 8tat(' (E. S. 
11., 46, p. 82) recurred at practically tlie same time in 1920 in most of the 
localities j>revjously affected, as well as in a number of new places. The 
characters of the disease were about the same as in 1919, althougli one out- 
break did not show the cliaracferisllc liver lesions previously described. The 
only lesions which liave l>een constant in all cases seen up to the present time 
ar<* the ulcers in tlie fourth stomach and ileum. Inoculation experiments on 
catth' and small animals have b(*en uniformly negative. The disease has not 
b(‘en transjnitt(‘d, and thus it has not been proved to be infectious. Toisonous 
plants have Ixhui sought as the causative agent without success. r‘roi>hylactic 
and curative treatnumt has not pr^»ved successful. 

The occurrence of agglutinins and amboceptors in tlie milk of aborting 
cows, W. PoAiPKii (ir/cacr TiiTar::1l. MfOhtlsschr., 7 (1920). Non 9, pp 26/)- 
279: to, pp. 2.97-:WiS). — This pa]ier reports a comparison <*f the nse of blood 
and milk .senim for the eomfdtauent fixation and agglutination tests for de- 
tecting the ])res('nee o( Ddcillns nhoriu't. In making the test sweet milk is 
consIdiU’ed preferable to sonr, and it also has iound advisable to pre.serve 
the original milk with 0 r> j>er cent piienol instead of waiting until tin' serum 
has been scptirated before ad<Ung the preservative 

or 7t» animals consah-red by th(‘ blood test to he noninfected, the milk 
senim in amounts (»f 01 ee in no ea^e gave complete airglutimition, and 
with one <‘\ception did not give <*ompIete complement fixation with 0.5 cc. 
Using these amount.s as limiting vahies, of 39 <‘as('s of animals whose blood 
serum reacted positively, the agglutiiiat M)n was jyositive in 97.4 per 

cent and the coiu])lement fixation test in KM) per cont wheu the milk serum 
was iLs<*d in place of blood serum. Out of 3 cast's in which the outcome of 
the blood tests ^^as doubt ful in that tla' agglutination and complement hxation 
tests contradicted each other, the milk test ugrcvd with the hlotal test in 2 
cases. In cases in which the blood sermn gave positive agglutination but 
negative eomi>le]n('ut tixation tests, similar results were oldaiiied with milk 
serum. In S animals tlie blood serum gave a po.sitive complement fivation test 
near tbe limiting value, wbih* the agglutination lest with the blood serum 
and both tests with milk serum were negative. Animals vaccinated six 
months previously with ahortin showed no antibodies in the blood seriiru in 
K).r> per cent, and a doubtful reactio)) in 15 1 per cent. 

3d\e antibody content of the milk serum is considered to he generally 
low^er than that of the blood. In one case the agglutination titer of the milk 
corresponded vvitii that of the blood, while in another case it exceeded that of 
the blood. These cases of high antibody content of milk serum are attributed 
to the formation of local autibo<lies. 

A list of 18 references to the literature is appendtHl. 

An unidentified hemorrhagic disease in cattle (Ni vuda Sia. Npt. 1020, 
pp. 14, 15).-— This is a brief statement of work by K. KtH’ords with this 
tion, of which a more recent account under the name ictero-hemoglohiiiurni 
has hecu noted (E. S. II., 40, i>. 084). 

Mog disease investigations (Indiana Sta. llpC 1921, p. -Alteiition is 
<’alled to hog cholera trau.sjnis.sion investigations. It was found that ju a 
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closed liouse a complete cheesecloth scream placed in the middle of a B-ft. space 
between a double wire parti tioji protected control animals on one side of the 
screen against infected animals on the other side. An incomplete cheesecloth 
partition wliich left spaces for dust to pass through did not protect the controls. 

Hog cholera infection, W. W. Dtmock and T). J. ITealy (North Afner. Vet., 
5 (1922), No. 5, pp. 267-269). — The en-atic and persistent nature of hog cholera 
virus is emphasized by the report of observations made on eight herds of brood 
sows and shotes. In sonic instances the virus has disappcart^d following an 
oiitbrc^ak of hog cholera to such an extent that nonimmune pigs have been 
kept on the farm without contracting the disease. In other rases where the 
animals have been imimiiiized the virus has remained to such an extent that 
it is impossible to raise pigs without treating them during the first few days 
or weeks of life. 

Influenza of swine, hog flu,” hroiiciio-piieuinonia, W. W. Dimock and 
I). J, Hkaia' (North Amer. Vei., 6 (1922), No. S, pp. 138-1 IfJ ) discussion 
includes reports of cases occurring in a number of herds in Kentucky. The 
gencnil opinion, according to reports, is that many outbreaks of the so-called 
“hog flu ” are forms of hemorrhagic septicemia, or swine iilagne. It is pointed 
out that the affection is now recognized to be a distinct disease. The specific 
cause, however, ha.s not as yet been definitely determined, baiieriological 
stiulie.s of the blood from acute case.s having invariably given negative results. 

Suggestions on porcine abortion (\'e1. Med., 17 (1922), No. 4, pp. 172- 
174) > — A general discussion of the etiology and control of abortion in swine. 

Distoiniasis of swine, .1. HAnuf: (l*orfo Rico Dept. A()r. and Labor 8ita. 
Circ. 49 (1921), l^iKniish cd., pp. 5~8, fq. 1). — A lirief account of this jiarasitic 
affection in Porto Rico, wiiere the fluke (Disfoma hepaticnw) is known as 
“ la cucaracha.'* 

Grass disease and b<»tulism, J. B. IRjxton (Vrf. dour., 78 (1922). No. 662, 
pp. 125-128). — This [)a]ier relates to a well-known disease of equines in cc^rtain 
parts of northern England and Scotland wiiich was first investigated by a spe- 
rial committee jn 1918. The symptoms of this affe<^lion ap]>ear to he identical 
with those of so-called fomge poisoning of hors(‘s and cattle in the United 
States, and an organism indislingiiishahle from BarilJuK hoiuUnm was recov- 
ered by Toclior at Abeideen early in 1919 from diseased portions of intestine 
and from the spleen of several ea.ses of grass disease. The author’s investi- 
gations which followed resulted in finding that the blood of several horses 
which Imd recovered from the affection contained traces of botulinus anti- 
toxin, type A, and that its presence was undetectable in the blood of more 
than 40 normal horses wddeh w^ere similarly tested. It was found that such 
blood contain(Hl complement binding antibodies for B. botulinus, and that 
these antibodies did not show the .same specificity for the homologous type 
as did the antitoxin. 

Chicken pox (avian diphtheria) and roup, H. J. Stakseth (Michigan 
Sta. Quart. Bnl., 4 (1922), No. 8, pp. 99-104) • — Tlds is a brief summarized 
account of these diseases and means for combating them. 

Exterminating poultry lice, W. T. Johnson (Washington Bta., West. Wash. 
Bta. Bimo. Bnl., 9 (1922), No. 7, pp. 114-117, figs. 9). — This summary of infor- 
mation deals with the subject tmder the headings of principles underlying 
treatment, the dip methoil, the dust method, effectiveness of the sodium 
fluorid treatment, etc. 
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Actuarial factors in the desijCl^n of irrigation structures, H. B. IVIxtckle- 
BTON {JiJnffin. Jour. [Cauada], 5 {1922), Mo. 4, pp. 192-191 ). — Tliis is a compila- 
tion of some of the well-kncmn principles whicb it is stated are often over- 
looked in the design of iri'igation structures. Spwial attention is drawn to 
economic fa(i:ors in relation to storage works, the valu(‘ of storage, available 
storage, capacity in relation to dam height and cost, and storage capacity. 

Report on hydraulic problems of the Colorado River, C, A. Bissell 
{Ucclam. JUe. [t/. N], U (1922), Mo. 3, pp. The important fa<‘tors 

involv<‘d ill the control of tb»ods and the development of the irrigation re- 
sourc<‘s of the Colorado Bivcr are snnimarized briefly. 

The Colorado River and Arizona’s interest in its development, (1 K. B. 
Smith (An'c’oaa Stu. BuL 93 (1922), pp 527-5 'fO, /ipM. 2 ). — This is an address 
delivered at the Annual Farm and Home Week at Tu<*soii, Ariz , January 
18, 3922, in which tlH‘ problems relating to tlie d(‘V(*b)pmenl of the (^)lorado 
River in Arizona, chiefly from the standpoint of irrigation, are briefly pre- 
sented and di.s(‘U8sed. 

Report on drainage and prevention of overflow in the valley of the Red 
River of the North, P. T. Simons and V. King (? . S. f)ep1. Aar But. 1017 
(1922), pp. 89, pJ>i. 28, figs. i7).--Tbis report presents the results of a [irelimi- 
nary examination providing for drainage and the i>revention of overflow of 
the low- level lands in the valley of the Red River of the North. The water- 
shed in (piestion has an area of nearly .'id.CKK) square miles, of whieh 8,009 
square rnih's lie within tlu' valley. iRainage in this valley is an interstate 
matter between the States of Minnesota. North Dakota, and South Dakota. 
The report contains a summaiy^ of recommendations resulting from the pre- 
liminary examination, togethm- with a large amount of topographic and 
hydrograidiic data. 

Draiiiag<‘ layouts, V Oveuhoet (fihio Im. <’ol. llvi. Bui.. 17 {1921-22), 
\o. il, pp. <S, fujs. 1 ). — Popular information on the idanning of tile drainage 
layouts, with particailar reference' to ciualifiimH in Ohio, is presented 

Vertical drainage, II. H. IMusseiman (Mivlngan. Sta. Quart. BuL, 4 (1922). 
Mo. 3, pp. 97, 93, fig. 1).~ Brief information is gi\en on the installation of 
vertical drainage heads. 

Keeping the w'ater supply pure, F. W laaiiMANN (Agr. Kugin., 3 (1922), 
Mo. S, pp. 39-41y Pgs- D ~ '^^Ids is a f>art of the nqiort of tlic subcommittee on 
farm sanitation, presented at the fifteenth annual meeting of the American 
Society of Agricultural Kngineers, and lonsists of a summury of information 
from different State and Federal institiutions hearing on the suh.1ec*t. Em- 
phasis is laid on the prevalence of farm water supplies of poor quality, and 
general riHaanmenda lions for se^airing safe and jaire water supplies are 
presented. 

New engineering developments in land clearing, J Sweakievut ( \gr. 
Biigin., 3 (1922). Mo. 4r P/>. 33~d3. fig. 1 ). — The more recent doveloianents of 
the engineering features of land (leariiig are outlined in this report, together 
with the results of experimental work. 

In studies of the draft required In stump pulling, it was found that white 
pine stump In soils varying from sand to re<i elay required a pull varying with 
the size of the stump, its age, the kind of soil, and many other conditions. 
It was found absolutely essential to use suflieieut dynamite in the beginning 
to split the stump, to facilitate handling of the pieies after puiling. The 
pull on stumps 2 ft, in diametiu- and over ranged from a litth^ ov(T 10,(K)0 lbs. 

21H:D-22~- 7 
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to between 24,000 and 25,000 lbs. Pulls of 25,000 lbs. broke ordinary 3-in. 
cable, while pulls up to 18,000 lbs. were safely made. The trials indicated 
that from 30 to 40 per cent of the breaking strength of the cable Is a fair load 
in stump puller work where the speed Is slow. In the design of machinery a 
maximum pull of from 15,000 to 18,000 lbs. seems desirable under Wisconsin 
and Lake States conditions. 

In skidding and piling tests, it was found that a maximum pull of approxi- 
inutely 2,500 lbs. is desirable. Sl>eed and flexibility in skidding and piling 
are considered to be the essentials of all-around land clearing equipment. 
Piling is considered to Oo the most important part of the land clearing Job. 

Cut-over land management, 1>. L. McMttxan and (1. W. Putnam (Mic/iifjan 
Sta, J^pcc, Bnl, 110 (1.920, pp. — P»rief popiihir information on the 

clearing and management of cut-over lands in northern Michigan is pre- 
sented. 

Koport upon the construction and maintenance of military and post 
roads, bridges, trails, and of other roads, tramways, bridges, ferries, 
trails, and related work in the Territory of Alaska (\War Dept, U. 
Alaska Road Comn, Ami, Rpi. 1921, pp. pis. 11, ffp. 1). — This rc^port 
describes the activities of the Board of Koad Commissioners for Alaska with 
reference to the eonstrindion and maintenance of roads, bridges, trails, and 
related works for 1921. 

The use of calcium chlorid in concrete highwuiy construction, B. U. 
PiEPMEiEB and H. F. Ci.emmeii {Rnpin, and Contract, 57 (1922), No. Itf, pp, 
S2S, S24, — liUboratory and field investigations by the Illinois Dhisioii 

of Highways on the iise of calciinu chlorid in coiif rete road construction are 
reported. It w^as found that calcium chlorid accelerates the setting of concix'te 
in cold weather, and may he nsed us a simple and practical means of curing. 

In laboratory studies of over 450 specimens, the greatest transverse strength 
was developed in those sjjecimens treated with calcium chlorid, and the best 
results were given by specimens the hare siirface.s of which were sprinkled with 
the granulated chemical at the rate (»f 3 Ihs. per square yard of surface*. Aids 
method of curing resulted ia stronger sp(*ciuiens at the end of 14 days tlian 
did the wetted earth melliod at the end of 28 days The i>eneflcial effect of 
calcium chlorid in such use occurred chiefly witliin the first 24 hours after its 
application. 

Investigations hearuig upon the eflect of placing concrete at low tempera- 
tures indicated (hat under such condition.s calcium chlorid iiicoi'poratc*d in the 
mixture at the rate of from 2 to 3 per cent of the weight of the cement pro- 
duced the best results in hastening the setting process, in .securing an earlier 
strength, ami in pinwenting injury to the road by the action of frost or fret»zing. 

The elfect of alkali on Portland cement, K. Rtfjk ( Wyoming Sta. (lire. 
10 {1922), pp. Jf, fiys. 2). — Thi.s circular summarizes the results of several 
years' study of thf sui>.iect at the station. It has been found tliat the decrease 
of streiigtli of cement in solutions of the salts which make up alkali is com- 
paratively slow. The rate of disintegration depends to a certain extent upon 
the salts present in solution, their concentration, and upon the proportion of 
cement in the concrete. Mortars coiihiining lesser quantities of cement dis- 
integrate in correspondingly shorter i>eriods of time. The bad effect of alkali 
does not bec^une evident for some time after the concrete has been placed in 
solutions thereof. 

Of the various salts wliich might be present in the alkali, magnesium chlorid 
has the greatest disintegrating effect upon concrete, followed in order by sodium 
sulphate and magnesiun) sulphate. The presence of sodium chlorid increases 
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the harmful effect of the sulphates, while sodium chlorid alone has a very 
slight effect if any. Sodium carbonate retanis the action of sulphates. Solu- 
tions of calcium sulphate showed no bad effects during the extent of the 
experiments. 

In general the decrease of the tensile strength of concrete is more rapid than 
that of the compressive strength under the action of alkali. The age of cement 
or concrete before it comes into contact with solutions of alkali does not seem 
to have a great effect upon the rate of disintegration. 

T"he effect of alkali upon the appearance of concrete depends to a certain 
extent upon its cement content. In actual practice it has been observed that 
the concrete in contact with alkali disintegrates much faster than could be 
exp(K;‘te(l on tlie basis of laboratory experiments. After concrete has been 
pla<*ed the aetion of alkali is augmented by changes m temperature, frec'zing, 
and thawing, vegetation, and insects. 

Oeineut in E. F. IkTncFfARi) iU. S. (ieoJ. ^utvei/, Min Resources S., 

I919y pt. 2, pp. — T>ata ghen hi this i)nbli(*ation on tlie product ion, 

consumption, manufacture, supply, exports, and imports of Portland cements 
during ItHP. Sections are also inelud(‘d on natural and puzzolan cements It 
is statXMl that the total quantity of Portland, natural, and puzzolan cements 
irnarketed or shif>ped from the mills in the United States in 1P19 increasetl 20.7 
per cent in quantity and 29 5 per cent in value ov4‘r 1918. 

Comparative strength - iroiibark and jarrah, U 1 >. Hay (A 8. Wales 
Forestry (^onftL J*pt. 1920, p. 24>.-“The re,sults of a C(»mparative test of 8(‘lected 
beams of ironbark ami jarrab which were cut free of center beartwood are 
)<»ported. 9’he tests \v(‘re made on a 10-ft, span and the load was applied at 
i^oints e<piidlstant from the ctuiter, the position of the rings being in n hori- 
zontal pltine. The Jarrab failed l)y tension and shear, while the ironbark failed 
by clean shear. The ultimate breaking load of the former was 35.09 tons and 
of the latt(‘r 37 t<»as. 

Handbook of construction equipment, K. T. Daxa )()ik and Jaui- 

4<m: McGr a w-l{ ill Book Co, Inr., 1921, pp. A'F-i-8-^,9, fujs. ,^57).—- This handbook 
brings together a large amount of information regarding construction equip- 
ment, its cost, and use. 

Material handling cyclopedia, compiled ami edited by K. V. WRioriT ft at,. 
(New York: Sinunons-Boardman Puh. Co., 1921, pp. [2?J 4-847, flffs. 1166). — This 
volume is designed to present definitions, descriptiems, illustrations, applica- 
tions, and method.s of oj>eratlon of tlie devices and ecpiipment used in industry 
for the handling of materials. It is divided into three principal sections. In 
the definition section are definfnl the devices, accessories, and terms used in 
material handling. The illustrated text section is subdivided into divisions on 
hoisting niachlneiTt package handling, conveyors and elevators, loose material 
conveyors and elevators, conveying machinery details, elevatt)rs, trackh»ss 
transportation, industrial rail tran.Mportation, and handling s.VvStems. The 
catalogue section contains detailed information on sjiecitlc devu‘es. 

Motor alcohol: Its theory and use, J. P. Fostkk (i^vyar Cent, and J^anters 
News, 2 {1921), No. It, pp. 521-526, fiys. S ). — The results of considerable experi- 
ence on the development of alcohol a.s a motor fuel are presented and discussed. 
It has been found that alcohol treated with ether which has bfvn obtained 
from alcohol by dehydration makes the best motor fuel. The action of corro- 
sive compounds formed by the combustion of siicb a mixture is considered to be 
a serious problem. The author’s investigation of the subject has shown that 
the most suitable basic chemicals for neutralizing the corrosive acids in the 
mixture are the a mins, either primary, secondary, or tertiary. 
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ReiH>rt on agricultural implements and machinery, W. Harbison ei ai-. 
{London: [Gt, Brit.'] standing Corn. InveM. Pricen, 192L PP- 7(?).--~This is a 
report of a spwial subcommittee on tbe investigation of prices and costs of 
certain types of agricnltiirul implements and iiuicbinery and profits obtained 
rherefroiu. 

No eviilence of profiteering in tl)e agricultural implement industry was found. 
Tlie evidence indicates that the agricultural implement industry in Great 
Britain luis been passing tbrough a difficult and critical period which lias 
resulted in a general decrease* in busineHs. Tliis is attributed to a decrease in 
export trade tlue to war conditioiis. the rise in cost of raw materials, labor 
troubles and costs, and the resulting high cost of the finished product. The 
opinion is expressed that llie industry will not resume its normal condition 
until the markets in central and easleni Kuroi>e are etTectively reopened. It 
is concluded that general standardization is Impracticable at present, but that 
it is greatly desirable that superfluous tyiies be eliminated. 

The manufacture and sale of farm equipmenf. in lf>20, 11. ll. Toia'i.y 
and L. M. OiiiTRCif S. Agr.. Dept. (Are. :il2 {1922). pp. 11). — 'Phis 

circular contains figures relating to the number and value of gas tractors, steam 
traction engines. ploWvS and listers, tillage implements, planting, cultivating, 
baying, and harvesting machines, horse-drawn vtdiicles, machines for preparing 
crops for mtirket or use, and selected items of farm equipment manufactured 
and sold during 1920. A summary of the data obtained from 583 firms who 
handled such farm eqiiipni(*nt during the year is j)resentod. The total value of 
the equipment manufactured by these firms is plactxl at $53G,945,0(X) and the 
value of doine.stic sales at $471,442,000 

Report on disk harrow investigation, K. V. ('ollins, V T. Gt^nnesh, A. E 
Brandt, and E J. Stirniaian i \gr. Kngin, 3 (1922), No. 3. pp. 4^, 43 ). — The 
results of an investigation to determine whether the cutaway disk has suffi- 
cient real merit to justify the continuance of its manufacture are presenteti. 
Information was obtained by the use of a questionnaire and by field tests of 
a comparative nature, which were conducted at the Iowa and California Ex- 
periment Stations. 

The general conclusion is drawn that the disadvantages of the cutaway disk 
far outweigli its advantages. In the draft tests it was found tiiat the full 
bladed disk always gave a lighter draft than the cutaway disk, averaging 
about 15 per cent The cutaway blades penetrated more deeply than the 
full blade, but the deep penetration was intermittent and on hard ground the 
cutaway blades were often broken. 

Modem developments in farm tractors, H. E. Garner {Jour. Hath and 
^VeHt and South. Counties Soc.. ser., 15 (1920-21), pp. 62-73, pis. 2). — The 
developments during the past few years in farm tractors are briefly sum- 
mariztHi, particularly from the British viewpoint. The conclusion is drawn 
that developments in method and procedure with farming are as essential as 
changes in construction and design of power units and implements, and that 
the tractor must he regardt'd not as a supplement to horsei)ower but as a new 
form of power. 

The Shrawardine tractor trials, 192S1, T. Close, B. J. Owen, and H. G. 
Richardson {Jour. Min. Agr. ILondon^, 28 {1922), No. 11, pp. 97S-981). — A 
critical review is given of the results of the tractor trials conducted at 
Shrawardiue, England, during September, 1021, and opinions expressed as to 
desirable lines of fnrtlier development of tractors and tractor-drawn imple- 
ments. 

The conclusitm is drawn that the ctmdltlons under which trials are con- 
ducted do not give suffl(4ent time or opportunUj for }id€*quate testing. This 
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is thought to txi more apparent with implements than with tractors. The 
authors are convinced of the value of trials, including the .sustained tests 
which will extend to lalKJratory work on materials and soil samples and 
which will embrace durahilitj^ and he continued as far as tlie resultant crop. 

Tractors in New Hampshire, F. W. Taylor (N. 11. Agr. Vcd. Ext. Circ, 47 
{19^2), pp. 4f 7 ). — A brief report of a survey of the tractor situation in 

New Hampshire is presented ^^■hich includes information ohtaii»ed from 58 
tractor owner.s. 

It was found that the tendency in the State is toward the use of larger 
traclors. There are only a llmittHl number of farms in the State with suili- 
cient tillable land to Jtistify the pnrcha.se of a tractor unless extended use 
is mnde of it for Ixdt pov^e^. Eighty -one per ccail of the tractor owners ex- 
j)resse<i theuiselv(‘s as being satisfied with their tract or.s. Most of those who 
are dissatisfied eitlier had a tractor which was too small or one of a type 
not suited to their ijarticular needs. 

Kecent dcwelopmeiits in farm buildings, F. Fkxtox ( l//r. En{fin„ S 
(1922), Ko. pp. figs. 4)-— ^<uiie of the iiiii>ortaut features of the recent 

dtnelopment.s in farm buildings arc <iescribed in this rejmrt. 

In a dis(*ussiou by A. W. Cl.vde, an analysis of the stresses of the Gothic 
barn roof is pr(‘sented, with a view to showing the strength and durability 
of iliis tyix' of roof. The eonclusi(»n is dra^^n that practically nothing of 
a detiuite nature is known of the strength of ordinary barn roofs. 

The analysis ii)(li<‘at«‘s that none of the common tyix's w’ill withstand a wind 
of hh miles i)or hour or a pressure of oO ll>^. per square foot. However, 
it is not considered ne(‘essary or desirable to provide for any sueh wind load, 
and it is pointed out Airthermoro that the ordinary ham frame would not 
withstand sueh winds e^en if the roof eould The Gothic roof wTth l)ent 
rafters and also the braced raft<*r iiee<l to he strengthened considerably to 
satoly withstand a wind of from .->d to 05 mile< per hour or a pressure of 
from 30 to 35 lbs. per square foot. 

It is further ('oncluded that tln^ Sliaw\er fr.inie is not a real truss and 
should not he analyzed as sueh The urg<uit need for stmlies to determine 
tiie strength of the Shawver and the braced rafter slyhx and also to deter- 
mine lunv >vell 1lu‘ Gothic !»eul rafter will act as a unit, is ein])hasized. 

Sound-proof pailitious, F. K. Watsov (///. I'nir., Engin Expt. BuL 

127 {1922), pp. 85, figs, qdiis is a summary of available information on 

Use acoustic properties of various hiiildiiig materials, together with practical 
atijsllcations of tin* fundanuaital i>rincii»]es involved. It is shown that sound 
may he transmitted from one side of a partition to the other hy progTC'^sing 
through cunllnuous air passage.s. hy passing as an elusti<‘ wave tlirough the 
solid structure, or hy causing the partition to vibrate and originate sound 
wave.s on the farther side. It is concluded that in (U’der to obtain a sound- 
proof partition it should be us rigid and free^ from air pas.sages as p(>ssible, 
and partitions, lloc^rs, and ceilings between adjacent rooms should be made 
( oiitinuous and rigid. 

Hog houses for Nebraska, O. W. S.jookkn and 1. I>. Woon ( V c/n ^lsAu Kta. 
Virc. 14 (1922), pp. 20, figs. 20), — The material contained in this circular is a 
culmination of several years’ study and investigation of the different types 
of hog houses used in Nebraska. l>iagrammatic illustrations are given to bring 
out the essential factors establislunl hy the inv(‘stigatiou and to serve as a 
guide in planning houses suited to particular conditions. 

Poultry housing, O. M. Wilbur {Maine Agr. Col. Ext. Bui. 123 (1922), pp. 
12, figs, 10). — Popular Information is given on the construction of colony and 
laying hou.ses, with particular reference to conditions in the State of Maine. 
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EUBAL ECONOMICS AND SOCIOLOGY. 

The rural community, L. MacGarb {Now York: Macmillan Co., pp. 

XV -1-239, pi. 1, figs. 16). — Economic anti Bocinl phases of rural life are dis- 
cussed in nine cliapters, to each of which are added qucjstions for further study 
and a list of readin^^s. The survey is discussed as a means of making an In- 
ventory of the assets and liabilities of the community, furnishing a basis for a 
program of improvement of community life. Socially defective individuals 
found in rural communities are classified and described, and recommendations 
are made for the giving of mental tests in the rural schools. The functions of 
the district and secondary schools are outlined, and suggestions are offered 
for the improvement of these important factors. Certain specific economic 
and social forces are discussed. 

The land and the people, 11. Matthews {.Jour. Bath and West and South. 
Counties Soe., G. srr.. l.t {1920-21), pp. 1-16). — Certain proposals with regard 
to laud nationalization in England are .summarized and met with negative argu- 
ments, 

Tjnnd values in lower Eonibardia in relation to new provisional taxa- 
tion, E. Marenoiij (Ann. /sC Agr. I Milan}, 15 (1919-20), pp. ffl-Gl ). — Detailed 
study is made of market values of agricultural land, its valuation on the 
basis of crop returns, and its assessable value. 

A study of a banking system for agriculture and viticulture, L. Semi' 
CHON (Rev. AAiic., 55 (1921), Nos. pp. 265- 268; lff25, pp. 281-2H5, fig. 1; 

H26, pp. 307-312, fig. 1; VtSO, pp. 386-391; also in J9og. Agr. et Vifie. (Rd. 
VEst-Centre), Jt2 (1921), Nos. 38, pp. 28J-28Jf: 39, pp. 307-310; pp. .328-332, 
fig. 1; 41, pp. 354-358; pp. 379-2181). — Data presented in lids artielc indicate 
that returns to vineyardists are distributed fairly well through the year and that 
the difference betwwn (*osts of production and the possilde resources of the 
grower amounts to a ctmsiderable sum between September and April. The 
amount available for de])osils in an agricultural bank is Kudicient to justify 
advances to the grower and to the distributer. The i)rofessi(mal organization 
of the wine-growing industry lor financing its own opt^rations is urged. 

The costs of crop production in Missouri, 1921 , I'. H. Ekaah: (Missouri 
Sta. Bui. 190 (1921), pp, 15, figs. 2). — The data used in this ladh-tin were 
secured partly fioin detailed farm records kept over a i^erlod of 11 years by 
the deparlinoiit of rural life at the iMissouri Station in cooperation with farm- 
ers in every section of the State and partly from answers to questionnaires. 

The average cost ol wheat delivered at the local market in 1921 was $2.^^! 
on the basis of 10.9 bu. an acre; tluit of oats, with an average yield of 20 bu. 
per ac re, 09 cts. ; and of bay, on the basis of an average yield of 1.15 tons an 
acre, $12.00 a ton. The fT)rn (Top, at an average yield per acre of 30.75 bin, 
cost 02 cts i^er bushel at the farm. It is asserted that not a single county in 
the State sells its wheat, oats, or corn crop at tlie present market prices for 
enough to cener the <'ost of jiroduction. In some counties the hay crop has 
returned a ]yrofit, while in others it was not worth the cost of harvesting. It 
appears that production costs reached the i)oak in 1920, and in November, 1921, 
were on the decline. 

Harvest labor problems in the wheat belt, 1). D, Lescohtek (U. S. Dei^t. 
Agr. Bui, 1020 (1922), pp. So, fgs. 7). — Information as to dates of wheat har- 
vest, demands for and the character of harvest labor, its mobilization and dis- 
tribution, and harvest wages in the season 1920 was collectetl by field agents of 
the Ofiice of Farm Management and Farm Econt)mics by means of interviews 
with nearly 3,000 harvest hands, farmers, and others in tlie harvest area of 
Oklahoma, Kansas, Nebraska, low^a, and the Dakotas. 



10223 


EURAL. ECOISrOMICS AND SOCIOl^OGY. 


193 


It waw found that many trau«ient laborers secure work of loss than a week’s 
duration. On an averaKO, men si)ent 26 days in the harvest area, working 15 
days and losing 11. 

Maps are given showing dates when harvest begins and when it is general 
for both winter and spring wheat areas in the United States. 

The harvest labor force is said to consist of four groups: (1) Kesidents of 
towns of the small-grain States who hire out to fanners in near-by territory, 
(2) men who make eonlracts with fanners from year to jear, (3) transient 
laborei's who leave their regular employment to work temporarily in the har- 
vest holds, and (4) trnnsioiitH for wdioin the harvest is regularly or frequently 
a part of tiie year’s work. 

Interview's witli 153 harvest hands revealed the facts that the majority started 
life in humble homes, a few were foreign born, and fewer than the majority had 
accumulated savings or were property owners. 

The outstanding labor problem of the wheat harvest is said to be the mobili- 
zation and distribution of an adeipiate hut not excessive labor force. The 
authoritative prediction of needs ami accurate inlormation about the harvest 
are greatly to he desired. It is also deemed <lesirable that a definite standard 
w^'age be establislied annually for each Slate or each region, such standards to be 
as nearly uniform as possible under the prevailing conditions; that employment 
otiices be maintained ; and that they follow the polic'y of adhering to the 
“ going wage.” 

Preliminary report on harvest labor investigations, 1021, D. D. Tacs- 
eoniEu (U. J)cpi. Aor, Off. Farm Afanaipanent and Farm Fcon., 1021, 
pp. 9 ). — Tlie results of tins harvest labor survey corroborah* in gtuieral those 
noted above. 

Of 1,104 harvest hands interviewe<l in 1P21, only 14 ])er cent were residents 
of the States ^\here they were wmrking. Of 14,133 others, in regard to whom 
data were obtained through the U. S. Emidoymcnt Service, 4,130 w'ere regu- 
larly engaged In farm work, 4,054 were common laborers, and the remainder 
w<'r(' ui th(‘ ti'ades tiud miscellaneous lines Of 1,124 men who gave facts 
about tbeir liai’vest ex])erKmce, 175 were ni tbe liarvest for the first time, 431 
had made froui 1 to .5, and .528 from 0 to 30 harvests. 

Figures gi\('n on earnings and <‘Xpenses by 1.022 of the men interviewee) 
showed uv(»rage earnings of if40.09, their average expenses for subsistence 
while idle being 815 NS, making tbe md r(turn on tbe season's work h'ss than 
.$25, Eig>ty-one men W’ere found wlio reported gross earniugs of more than 
$100 f(tr the season, the average for the group being 814<S32. Thirty-tw'o were 
found who.se nceoiints showed detieits avornging $32.2t>. 

Oomparalhely lew' men were found wla^ migrated from tin* winter-wheat 
region to tiie siiriiig-wheat region. 

Kara! child labor, a syinjiosiiim < Ian'. (7n/(h 3 (/02J). An. /, pp. - 

In tliese pages are ])Ubris1)ed contributions to the general subject from B. H, 
Cro{*heron, E Mead, Ik Sanderstm, and J. U. Howard. A brief bibliography 
is included. 

National Conference on Child Eabor ( 4an r. Child. J (1021), No. 2, pp. 
161- t8S ). — Papers and abstracts <»f ])at)ers that were presented at tbe sixteenth 
conference on child lalK>r, hold in Milwaukee in Juno, 1021, are published 
here ns follows: Feeding the Spirit of <3dldhood, by E. C. TJndeman; What 
is Tlural Child Labor? by C. K. Gibbons; and Negle<‘ted Children of Ap- 
palachia, by S. A. Brown. 

Self-service in the retailing of food prodii<*ts, E. and McP’. 

KEUBKy (U. i8. Dept. Apr. Hal. 1044 (1022), pv. 72, fq/s /J). — TJiis is a rejiorf 
on a study of the principles .of self-service and their api>lication to retail dls- 
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tribution of foodstuffs carried on by representatives of the Bureau of Markets 
in a number of city stores of the self-service type. The advantages and dis- 
advantages of the system, and problems of location, store arrangement, fix- 
tures, sole<*fion, grading, and display of merchandise, prevention of thievery, 
and the development of large volume and rapid turnover in the business are 
diwmssed, as well as the handling of perishable farm products and methods 
of accounting. 

Weather, Crops, and Markets {U, 8 Dept. 4. or., We.aikrr, CtopHf <tnd Mai- 
IcetH, 1 {m^), No«. 13. pp, 2(if;~388, flijn. 4; IJf. pp. 2H9-S04, G; 15, pp. 

305-336, ppH. 3; 16, pp. 33'7-353, pfis. — (hirreiit wetdcly r(‘views of weather 
conditions, with temperjdiire and precipitation (‘harts, are given, also tabulated 
reports and special articles on the receipts and prices of important classes of 
agricultural products and parti(*ular commodities in the markets. No. 14 
contains an article briefly summarizing the apple season of 1921-22, The 
April crop report is includ(Kl in No. 15, giving the usual (?stiinated farm value 
of important products and a^(‘rag(»H of prices re(*(‘ived by producers. Reports 
oil crop conditions ami prices, production of specific’ (Tops, and the farm 
labor supply and demand, April 1, appear also. 

[Agriculture in Mexico], edltiMl by R G OiiEiANn {Mcx. Yearbook, 
1920-21, pp. 2,1.9-255).- -The important agricultural products of Mexico, the 
kinds and n‘]a1ivi* numher of hv(‘ sto<*k raisiMl, and the forestry resources of 
the I'ountry arc hrieOy noted. (Vrtain hindrances to agricultural progress 
are set forth. 

The collection of annual agricultural statistic.s, Ruzktte (Min. Agr. 
[Belgium'] Admin. Agr et llort., *SY7T. Ashoc. ct Statis. Pubft., Xo. 5 (1921), 
pp. 12). — The text is gi\en of a de<*ree of Noveunber 17, 1921, setting forth the 
time and methods for the collection of statistics of iirodnction, live stock, 
numbers of animals killed, and prices of agricultural produots in Itelgium. 
Blank forms on which this Information is entered are included. 

AGKICTJLTUEAL EDUCATION. 

The county Iioiiu* bureau in lUluois, ,1 L. Haink (Klinors Sta G/rc. 253 
(1922), pp. 8). — The aim of the liome bureau, how it is fiiinimed, its organiza- 
tion and activities, and the turn t ion ami (pialilirations of (lie hom(‘ adviser 
are briefly explained. 

The schoois of agronomy of Tiiina (Peru) from 1910 to 1915, i\ 

Dkts’etuiostti'H [Ann. (U’mhtouv 28 (1922), Ao pp. n‘,0 -8// ) . A r5sumf* is 
given of live > (airs’ ?.’rn\\th and licwt'lopimait of rm tuin iusiituti<ms (vstahlishcsl 
in P(Tu about 1902. 

A university education for cultivators and rural proprietors, 10. Ia<.enAE 
(Rer. (Jen. Agron., n. Her., It (19.21), Xo. 5, pp. 1Jft-llf6). — This describes ('cr- 
taln changes in tln^ organization of higluT agricultural ('dm'atioii in lUdgium 
which were previously nohxl (E. S. R., 45, ]). 597). 

[Report of a tour of inspection of practical agricultural schools in the 
Midi] (Bol. Min. Agr. [Portugan, 2 (1919), No 2-6, pp. 247-251).— X brief 
account is givc*n of the aim of the schools <d’ agrnull urc and horticuiliire of 
Antibes and Hyc' n\s in Ki’unce and of tlu* <‘ours(\s of study otlerfMl. 

An educational experiment, II. S. Keiuwin (I8o. African Jour. Set., IS 
(1921), Xo. 1-2, pp. 112-182). — This paper outlines a scheme for the education 
of Rhodesian nat)ve.s, ])artK*iilai'ly the Atataheles. The plan is to devtdop 
simple industries {uid hom<‘ (‘rafts by giving instructions in building, agri- 
culture, stock raisijig, roix* and mat making, basketry and chair making, pot- 
t(Ty, (‘arpentry, simtlnng and wagon repairing. , and first-aid training. Tw(» 
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schools have {>een started uiKler Oovermiient supeiTisioii in southern llhodesia, 
one about 20 miles from Salisbury for the Mashona people and the other about 
70 miles from Bulawayo for Mntabele i)eople. The outlay iind teaching facllb 
ties at these schools are briefly described. 

The new experiment stations In Italy ♦ V. STRjNoirEu {Aifi, R. Accad, 
Georg. [Florence^, 5. acr., 18 (1921), Ko. 2, pp. d^-8^),-“The agricultural experi- 
ment station at Bari, the (‘xi»eriiiieutal institute of agricultural uieclianics at 
Milan, the luilioual institute for cereal plant brei^ling. the Institute for the 
improvement of <?ereal.s at Bologna, the expeirimenL station at Bergamo for 
corn cultivation, the rice culture station of Vercelli, the dairy institute at 
Lodi, the exp('riment station for cold storage investigations at Milan, the bac- 
teriological station at Crema, the poultry station at Bovigo, and other agri- 
('iiltiiral s<‘rvices are hricdly (les<*rjhed. The station at Bari was organized 
by legislation of 1910 in the i)lace of an old s(‘hool of olive cultivation and 
oil production created iri 18SL practically suspended in 1901, and closed by 
Government decree in 1918. The one at T.odi was foiin(ie<l by a decree of 
April 30. 1871, Imt reorganized in 1919. The other institutions have been 
estahli.sbed for the UK>st part since 1910. 

Civic and economic biology, W. IT. Atwood i Phifadelplim : P. JUaHston'i< 
Sou t( Co, 1922, pp XV-i-f/70. fioa 90//) — The subleet matter iiududed in this 
textbook is divided into seven units, on how plants and animals live, the rela- 
tion of life to food, tin* resjxm.ses of plants and animals f>roh]ems of growth 
and reiirodiietioii. jdant and animal breeding, tlie doetnne of evolution, and a 
few problems in civic and economic biology 

Gardening, A. B. Siout (Youlrni-onGi udHou, X Y.: World Uoolc Co., J922, 
pp A I /"hdl//, /ups. /8.S) — The early chapters of this text for elementary grades 
deal chiefly with the ini])ortant facts and principles of plant growth and repro- 
diiotiou. The later ones take np the praeticnl work of growing garden crops, 
controlling diseases and j>ests in tiie garden, and storing vegetables for home 
use 

Strawberry club manual, A S (luav (Illinois Sfa. ('trr 25'/ (J92?), pp. 12, 
figs. J/) — This einailar is designed to assist the memhers of a strawberry dub 
in the selection of the site for a .strawberry patiii, preparation of the soil, 
choice of varieties and selection of plants, planting, and management and care 
through the second staison. 

A mosquito manual for use in New’ »Tersey schools (Ycir ,Jvravp Sfas 
(Irr, 120 [1922]), pp. 10, figs Teaching material is pr(‘sonted on the life 

hi.story and methods of control of mos(|uitoes of the salt niar.sh. Inland marsh, 
and house groups. 

Productive swine husbandry, <i, K, Dat \PhiUidvlphin and f.ondon: J. H 
Lippineott Co., 1922, 2 ed., rei\, pp. XI 11-^-862, pi 1, jigs. PI).— This is prac- 
tically the same as the earlier edition (E. S. R., 33, ji. 791 ). 

Principles of farm practice, IL M. Davts (lios1t>n: /). C. Hvaih <( Co., 
1922, XfII-\-S50, figs, 112 ). — Principles of plant growth and soil management: 
production of grain, forage, and miscellaneous (Tops ; care of tlie farm garden ; 
protection against diseases and pe»ts; and animal production on the farm; 
also social aspects of the farm home and rural (‘oinmunity are deflned in tiiis 
textbook. 

Score cards for household exhibits at fairs, compiled by .1 Ih IVTcI^omu 
(Oreg. Agr. Col F.vt, Bui 3SS (1922), pp. ff21 Scores and standards for 
exhibits of culmary, dairy, and apiary products; needlework and clothing; 
home-made labor-saving etpiipment ; and other articles are drawn up. 
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HISCELLANEOTJS. 

ThJrtjf^fourth Annual Report of Indiana Station, 1921, G. I. Christie 
{Indiana Bta. Rpt 1921, pp. 56, figs. SI). — This contains the organization list, 
a r(»port of tlie director summarizing the activities of the station, publications 
of the year, changes in staff, etc., and a financial statement for the Federal 
funds for the fiscal year euuh^d June 30, 1921, and for the remaining funds for 
the fiscal year ended September 30, 1921. The experimental work reported is 
for the most part abstracted elsewhere in this issue. 

Special report of the Upper Peninsula Kxperiment Station, P. 1... McMil- 
lan and G. W. Putnam {Mtchigan Bta. Spec. Ihd. 110 {1921), pp. 40 , pgs, 26).~ 
This summarizes the work conducted and results obtained at this substation for 
the biennium ended June 30, 1920. The experimeivtal w<»rk recorded Is for the 
most part abstracted elsewhere in this issue. Feeding tests with the dairy herd 
indicated that sunflower silage was more economical than (Uit-and-pea silage. 

Rei>ort of Northeast Demonstration Farm and Experiment Station, 
Duluth, 1920, M. J. Thompson IMimiesota Sta., Duluth Suhsla. Rpt. 1920. 
pp. 2S, fifjfi. 5). — The expenmen tal work reported is for the most part abstracted 
elsewhere in this issue. 

Report of West Central Experiment Station, Morris, 1020, P. E. Miller 
{Minnesota Sta., Morris Suhsla. Rpt. 1920, pp ^il\o experimenlal ^York 

reported is for the most part abstracted elsewhere in this issue. 

Annual Repon of Nevada Station, 1920, S. P>. Doien {Svradn Sta. Rpt 

1920, pp. 16). — This contains the organization a financial stalement for 
the fiscal year ended June 30, 1920, ,an(l a report or the director disc'ussiiig 
the work and problems of the station during the year. The experimental 
work reported is for the most part abstracted elsewhere in tliis issue. 

Thirty-first Annual Report of Wyoming Station, 1921, A. 1). Favillk 
ET A.L. {Wyoming Sta. Rpt 1921, pp. fig jf) — iHUitains the 

organization list, a financial statement for tlic fiscal year ended June 30, 

1921, reports of the director and heads of (iepartmonts, and meteorological 
observations. The experimental work reported is for the most part abstracted 
elsewhere in this issue. 

Quarterly Rulletin of the Michigan Expcrim< iit Station, edited by 11. S. 
Shaw and K. 13. Hill {Michigan Sta. Quart, BuL. // {1922), Ro 3, pp. 70-113, 
figs. 13). — In addition to articles abstracted eIse^\be^e in this issue, this num- 
ber contains tlie following: More Clover Nivded in Michigan, by J. F. Cox; 
Spring Care of the Ewe Flock, ))y G. A. Drown; Handling Marl, by H. H. 
Musselman ; The Bed Bug, liy E. McDaniel ; and Inoculation of Tjegunies, by 
l^’. S. Davenport 

Monthly Bulletin of the Ohio Experiment Station (Ohift Sta. Mo. BuL, 7 
{1922), Ros. 1-2, pp. JfO, pijs. 8: 3-/f, pp. 41-72, figs. ,9).— Of these numbers 
No, 3-4 contains, in addition to s(‘veral articles abstracted elsewhere in this 
issue and miscellaneous notes, an article entitled Feeding Young Chicks, by 
D. C. Keniiard, which describes methods used at the station. 

Bimonthly Bulletin of the Western Washington Substation {Washingtmi 
Sia., West. Wash. Sta. Binw. Bui, 9 {1922), Ro. 7, pp. 101-124, 9). — In 

addition to articles abstracted cdsewhore in this issue, this mimber contains 
brief articles entitled Artificial Incubation, by Mr. and Mrs. G. II. Sboup; 
and Overcoming Egg Production Slumps, by Mrs. G. It. Shoup. 

Papers presented at a conference on rilinols Agricultural Policy {Ur- 
hana: Vniv. Ill, 1922, pp. 195, pi. J). — This contains the papers presented at 
the conference held at the University of Illinois, January 26 and 27, 1922, 
and noted editorially (E S R., 46, p. 701). 



NOTES 


l>elaware College and Station.— The eastern soil fertility conference of the 
Soil Improvement Coimnittee of the National Fertiliser Association was held 
at the station June 22 and 23. The station statT had char^'e of the program 
during the first day of tlm conference. Adciresses were made by Director C. A. 
McCue on Work of the Delaware Station along Soil Fertility Lines; O. L. 
Schuster on Soil Fertility Work witli Wheat ; Dr. E. M. U. Lamkey on Some 
of the Problems of Plant Nutrition, and Jj. W. Tan* on The Ilelation of Soil 
Acidity to the Availability of F<?rtilizers. A half day was ilevoted to inRi>ection 
of the soil fertility plats on the university farm. 

H. K. Baker, assistant bacteriologist at the Kansas Station, lias been ap- 
tiointed instructor in biology and research assistant in iKiultry diseases, vice 
E. XI. Hitchn(‘r resigned. 3'iie work in poultry diseas<^a is carrieil on in co- 
operation with the Slati' Board of Agriculture. 

Georgia Station. — J. A l\l<*(3intock, plant jih.s siologist. has resignt^l to be- 
come associate plant ]»uthologist at the Tennessee Station. J. G. Woodroof, 
a recent graduate of the Georgia Goliege, has been appointed assistant horti- 
culturist heginning August 1. 

Kentucky liiiiversity anti Station.- -A tobacco tieki meeting was held by the 
extimsion divisi(>n on th(‘ station Jarm Angnst 30. meeting was designtnl 

chietly to show Pauley tobac<‘(> growers the liifference between the resistant 
varieties and tbos(‘ (‘omnionly grow’n in tlie lUirley section when the two are 
jilaiited on soil infected with root rot. 

John Gaub. assistant ch(>mist in the public service laboratories, resigned 
July 3. Kecent a]>pointiiumts include J. B Hutson as a'-sisiant prof("ssor in 
farm management in the college of agriculture and assistant in farm manage- 
ment in the stali(»n, PhU’IIs Winfon as field agent in poultry, and Edwuird A. 
< 'asliek a,*- assistant in vel<*rinary s<*ien<'e in the station. 

Missouri University aw<l Station.— F. G Bradlord, assistant ]n\)fes<(>r of 
liorticulture and assistant horticulturist, resigned August 31 to accept a 
similar position at th(‘ Michigan College and Station. 

Nebraska Uiiivcr.sity and Station,- Dr, G. V Skidmoi*e lias been trans 
ferr<‘d from as.sistaiit in animal ])atbolog> in the station wholly to college w'ork. 
S. J. Marsden, assistant in jamltry liusbandvy, has Iwon transferreii from the 
station to a position as instructor in iionlti’y in the Nebraska Trailes School, 
operated by university. 

K. A. Braun has been appointed as instructor in tiairy husbandry, b<‘ginning 
July 1, to succeed J. W. Boehr, wdio lias resigned to become extension specialist 
in dairying at the Oklahoma ('lollege. E, O. Anderson and Bay Morgan, 
assistants in dairy husbandry at the Minnesota and Iduiio Stations, respet*- 
tJvely. have been appointed histnictors in dairy husbandry, erfedive August 3, 
succeeding B. H. d^bompson and J. W. Hendrickson, resigned. 

Now Jersey Colleisfe and Stations. — Tlie annual summer tiidd nuet ing w'as 
held at the college June 10 and 17, the first day being devoted to crops and live 
stock and the second to horticulture an<i poultry. Some of the spe<*ial features 
of this year’s meeting were a demonstration by the Ocean County Badio Associ- 
ation of radio for receiving market reports, wcMther fonaasts. and other 
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information of interest to fanners; newly improved dusting innebinery, motor 
cultivators, and a transplanting machine; and competitive dairy and swine 
judging contests. The new field crops plats attracted special attention. 

Tlie new poultry husbandry building is now ready for occupancy. Plans for 
the new dairy and animal husbundry building are being drawn, and it is 
expected that the contract will be let tins fall. 

Director J. G. lipinan has returned from a two luoiiths’ trip throughout 
various coTintries of Kuroi)e. Dr. Lipman w’as one of the representatives of the 
Unite<l States at tiie International Institute of Agriculture at Home and the 
International Soils Conference at Prague. He visited a number of Kuropean 
universities, giving lectures at the French Academy of Agriculture, the Uni- 
versities of Cambridge and Oxford, the Britisli Soc'iety of Obemical Industry, 
the Uothanisted Experimental Station, and the Soutbc^astern Agiicultural Col- 
lege at Wye. lie also representtMl Rutgers ColU'ge at the seven hundredth 
anniversary of the University of Padua, and was awarded a silver medal by 
the French Academy of Agriculture. 

George W. Martin, assistant profes.sor of botany, has received tlie degi’ee of 
doctor of philosophy from the University of (Chicago, where he has been on 
leave of absence. Henry Kellar, jr.. a graduate of the Pennsylvania College in 
1920 and subsequently engage<l in graduate study at the University of Wis- 
consin, has been aiqiointed assistant professor of e<‘ononiic.s in the college and 
agricultural economist in the station, beginning July 1. 

Porto Rico University. — The Degetau Building, dc*stroyecl hy fire October 
II, 191S, has been rebuilt largely of reinforced eoncTole. Its completion and 
recHiuitiment will again permit of offering to a limitcKl number of students 
laboratory courses in bacteriology, vegetable pathology, c'liemistry, and physics 

Rhode Island Staticni. — Htmry K. Hall, Pli. !>., has been appointed c^jorjouiist. 
a luwv position on the station stall'. IMary K. Williams has resigned as assistani 
in animal breeding and patliology and has i>mi suc'cecMled hy Ralpli r\ Ti1tsU*r, 
a 1922 graduate of the Pennsylvania (’ollege. 

Virginia Station. — During the [»asl year tlie station has instalhal and iiegun 
to operate a complete' hsiuu'ter c'quipment consisting of (>2 tanks, for the pur- 
pose of studying the movement of different forms of lime and otliev plant 
food elements, tisiiig Hagerstown silt loam soil in the tanks. 

T. L. tkqdey has been apiKointod superintendent of the Chathjim (Xmntj 
Substation, c'lfective June lo. vice I>. J. Berger, resigned. W. l>. Saurid(*rs. 
professor of dairy and animal husbandry, and (\ E. Seitz, agricultural en- 
gineer, have bcHm assigned station duties ou a part-time basis, beginning 
July 1. The former will carry on an investigation of tlie relative f(X>d value 
of milks of varying comx>o.sition, and the latter will comluct drainage exjieri 
jneiits. 

American Association of Agricultural College Editors. —The tenth annual 
meeting of the association wais lield at tlie Virginia Polytechnic Itjstitute June 
27 to 20. Thirteen states and the TT. S. Department of Agriculture w^ere rep- 
resente<l. Carl R. Woodward of New" Jer.sey presided, discussing the subjiKt 
The Editor and His ReJationsIiip to Other ("olleges and Station Workers in 
his presidential address. In addresses of w'elcome made by President Julius 
A. Burruss and J. R. Ilutchesou, State director of extension, appretdaiion 
was expressed the service which the college editor is rendering in extend- 
ing the influence of Ids institution. 

The conferenc(‘ was largely devoted to a discussion of tiie relationships of 
the editor to otlier workers at the agricultural college and to outside cooperative 
agencies su(*h as the country newspaper, the farm paper, and fanners' or- 
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^aniKations. In this discussion the various cooperative aftencios as well as 
the editors were represented. 

Colle^re and exi>eriment station workers discAissed the desirability of giving 
wider and more general publicity to tbeir activities, and tlie need of lielp on 
the part of State and county extension woikers in getting good articles re- 
garding their work written and elTectively f)lactHl was exi)resse(l. It was 
pointed out that in planning college coursers for the training of extension 
workers definite provision should he made for giving instruction in the writ- 
ing and placing of informational and publicity material. 

Attention was called to tbe large amount of free informational material on 
{igriciiltiiral subjec'ts wbich comes to tbe desk of the country editor from 
State and Federal soni‘C(‘s and from commeridnl agencies. It was jjointeii 
out tliat the average editor is not sT>e<*ially trained in agriculture, so that 
even if ho had llu* time — which he lias not — he could not make a vei'y satis- 
factory selection of tbe mass of printed and mimcograplnxl material tJiat 

('Oines to him The value of a high class State agricultural news service to 

country newspapers was poiuttsl out as best im*eting the situation. Tlie con- 

f<‘rence brought out the urgent need for a careful study of the use which is 

made of publications and informational material sent out by the I>epartment of 
Agriculture and the agricultural colleges. 

Uepresentat'n es of farm })a|H‘rs firesent suggested that they could use to 
the best advantage siiecial stories of acc<»mi)lishments told by farmers and 
farm women tbemsehes in simple direct languag(‘ The desirability of sup- 
1 dying good, original fdiotogniplis witb such stories was emphasiztHl. Like 
the country newspaper the farm i)a])er daily recidves a mass of mimeographed 
and printed material from State and Feiieral sources whi<h it can not ad- 
vantageously use. 

The matter of supplementing printed publi<‘ations ami information service 
through the use of motiiui picUir(‘s aud j*adio was discussed. The association 
went on record as fayoriiig tht‘ (‘xtcnsion of the.'^c nuslinms of carrying infor- 
mation. Tlie organization ot State tilm libraries and the ownership of pro- 
jection apparatus in local <‘ommunities was rccommeinhsl. 

The securing and using of good pictures of agricultural work was discusstH.1 
with much intm-est, Tbe need and value of sindi p)eturt‘s in illustrating high 
grade popular puhli(*ations was generally appre(dated. 

The editors expressed themselves as extremely desirous of having made 
available for their refereiuv the latest information (hneloped as a result 
of investigations in agricnltiira! economics. It was fell that the.y could shajie 
up informational material more elTecti\ely if they could be kept in touch at 
regular intervals with devidopments in the agricultural situation throughout 
the (Wintry. It was suggested that the Department of Agriculture ought to 
make promidl.y available, if iiossiblc, infonnatioii of this character whieli it, 
might have. 

A competitive exhibit of imldications and informational matter by mem- 
bers of the association was an interesting filature of the meetings, syyfHn>' 
stakes for the best all around exhibit going to Ohio. 

M. V. Atwood of New York was ek^ded pi*esident and It. W. Green of North 
Carolina secretary and treasurer for the ensuing year. New Urunswick, N. .T.. 
was chosen as the next place of meeting. 

Canadian Society of Technical Agriculturists. — The second annual (‘onveu- 
tion of this society, held at Macdonald College June 20-Jk). was charaeteriziMl 
by an attendance of over two hundred member b, an Interesting pnjgram and 
increased enthusiasm. Tbe address of the retiring president. President L S. 
Klinck of the ITniviwsity of British Columbia, dealt \\ith the steady and unin- 
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tt^rrupted progress of the society since Its formation in 1920, stating that it 
“ has it within its po\\ er to become the great unifying and coordinating agency 
in agricultural thought and action In Canada.” 

One new feature of the meeting was a series of advance<l lectures, extending 
over three days and arranged through the cooperation of the Dominion Depart- 
ment of Agriculture. One day was spent in \isiting the Oka Agricultural 
Institute. 

The new oiRcers include ,T. B. Reynolds of the Ontario Agricultural College as 
president, Jules Simard of Quebec and H. Barton of Macdonald College as vl< e 
presidents, L TI. Newnuiu af Ottawa as honorary secretary-treasurer, and B>ed 
H. Oridley of Ottawa as gcmeral s<H^Tetary The 192.-1 convention is to be held 
at the Universitj of Saskatcliewan. 

Polish Institute for Agricultural llesearch. — This Institute was (OundtHl 
l)y the Polisii Covernment in 1918 for scientific research in agriculture. It is 
located at Ihilaway and at present comprises divisions of plant production, 
plant pathology, veterinary medicine, biochemistry, agru'ulture, horticulture, 
animal breeding, animal feeding, entomolog>, bacteriology, and experimental 
rnorphologj^ of animals I*uhli(‘atioiis aro now l)eing issued, the Polish language 
being used, hut Avith short summaries in other languages. 

Carden Plats for Spanish Schools. — Tiie Spanish (tovernnu'nt is emleavor- 
ing to establish a syslcau of agidculttiral instruction in rural scIkkiIs with a 
view to checking the growing exodus from country to town and redmnng the 
emigration of land workers. Provision has been made for furnishing garden 
plats to these schools, a national subsidy of about $290 i^ach Ixdug available for 
rent and necessary exi>ensos. The jilats are to be from one to two hectares 
(2.5 to 5 acres) in size and are to he devoted to the plan for at least six years. 
Tlie land Is to he uscmI for teiichliig the use of fertilizers, the intluenee of 
selected sml on the harvest, rotation of cro])s, soil preparation and the use of 
machinery, the lo(*al climate as affecting crops, and the use of a simple system 
of farm bookkeeping. It is also hoped to utilize the areas in the instruction of 
adults. Owing to the slnudage of qualified teachers, it is thought that only a 
beginning can be made on tlie plan at present, but its widf* extension is hot>ed 
for. 

Agricultural Work in West China Union University, It is exi>ect(Hl to 
begin agricultural instruction in this institution in tlie near future. The work 
will be under the direction of Frank Dickinson, who has been in educational 
work in China for several years and is now stmiyiug agriculture at Cornell Uni- 
versity. This wall conslitute the fourth agricultural institution recognized by 
the educational authorities in China under Christian auspices, those already 
under way being located in Peking, Nanking, and Canton. The West China 
University is located at Chengtu. contiguous to a territory inlialiited by a popu- 
lation of one hundred million iKjrsous, and it is thought offers an ex<*eptlonal 
oiportunlty. 
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Annual reports on the progresa of chenustry for 1921, edited by A. J, 
Ckk'enaway {A}Ui, Rpts Proff. Cfiern. [fjOfnUm], JH {1921), pp. A'd-:2.57, pi. 1, 
flffH. 8). — This is the usiml annual report (El 8. R., 45, p. 610) of progress in 
various brancbeH of eheinistry. 

Yearbook for agricultural chemistry, edited by F. Mach {Jahresher. Agr. 
Rhem., Jf. Hcr.. 2 {J9t0), pp. V.\ - -This volume (-onlinues the series pre- 

viously noted (K. 8. K., 45, p. 410). 

Chemist’s calendar, 1, 11, W. Roth {(■hcmiker-Kalendey. Berlin: Julius 
Springer, 1922, vols. t, pp figs. 9; 2, pp. h -5£). — 

This is the revision for lOiiii oi the bandiiook previously noted (E, H. R., 45, 
p. 410). 

The nitrogen distribution of proteins extracted by 0.2 per cent sodium 
hydroxid solution from cottonseed meal, the soy bean, and the coconut; 

VV. 0. Fkiedicmann {Jour. Biol. Chem., 51 {1922), No. 1, pp. 17-20 ). — Data arc 
lu-esentc^d from the Dkliihoma Elxpenment Station on the nitrogen distribution, 
as determined iiy the Van Slyke method, of the proteins extracted from cotton- 
secsl meal, the sny l)ean, and tlie coconut by 0.2 j>er cent sodium hydroxid and, 
in the case of cottonseed meal, by 5 per cent barium hydroxid. The results 
otitaiued with the 0 2 per emit XaC>H extract are given in tlie following table : 


Mirogtn distribuinm in 0 2 per vent NaOH extract of cottonseed meal, soy 
hean, and eownut protein. 


Ind of nitrogen 

Cot ton - 
sml meal 

Soy bean 

C<K*onut 


Per cent. 

Per cent. 

Per cent. 

dd N 

10. M 

11.31 

7.52 

min 

2 09 

l.Ht 

1. 50 

(tin N ! 

1.11 

1.04 

.70 

I^jnin N 

23. 4S 

14 57 

1 2S. 67 


Kind ol nitrogen Isiodinoal.i^^y 


Per cent. ' Per ce\ 


llisUdinN 

i 

91 ! 

6. 

5.60 

Lysiu N I 


10 1 

R 

4.99 

Ammo N of filtrate 

51 

26 , 

54. 

47. 18 

NonanuiioN of fil- 





trate 

‘-2 

1.5 ; 

2. 

2.9^1 


Atttuitiou is called to the fact that the nitrogen distribution in these extracts 
is practically the stime hh the figures reported in the literature for rlio globulins 
of the same materials, with the exception that the arginin content of coconut 
protein is considerably higher than that reported by .lohna et al. for coconut 
globulin (E. 8. R., 40, p. 502). 

Do the amino acids occur in cow’s milk? Y, Hijikata {Jour. Biol. Chem., 
51 (1922), No. 1, pp. 165-170 ). — ^Tbe author reports the isolation of lysin, ar- 
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and Instidin from a large volume of fresh cow’s rnllk from wTiich protein 
and lactose had been separated. It is thought that monamino acids are 
probably present also. In addition to the amino acids, guanln and adenin 
were found in the imrin base fraction and cholin in the lysin fraction. 

The deterniination of acid number of tung and other vegetable oils, L. L. 
and G. G. Swakd {Jour. Indus, and Knuin Chcin., iJf {i922), An. /, pp. 
57, 58 ). — The investigation reported in this paper covers three points, the rela- 
tive values of ah'ohol and alcohol-benzene as solvents in acid numbiM* dcternd- 
nations on veg(dubh‘ oils, possible differences in the results obtained with 
sodium and potassium hydroxid, and differences between the use of aqufxms 
and alcoholic alkali. 

The data reported show tluit the use of alcohol alone as a solvent in the 
determination of tin* acid number of tung oil leads to low values, and (hat tbe 
alcohol benzene mixture gives values which are correct within (he limits of 
experimental accuracy. With linseed and cottonsei'd oils alcohol yields values 
on the average slightly lower than the theoretical acid content, and the alcohol- 
benzene mixture^ values closer to the theoretical. In addition to gi*eater 
accuracy, tlie alcohol-benzene mixture is considered pref (Table to alcohol alone 
because the end point in (lie titration is much sharper. 

No difference was noted ?>etwe(‘n the use of sociium and potassium hydroxkis. 
If the wxnght of tlie sample is so regulated that about 15 cc of alkali is re- 
(piired for neutralization, aqueous alkali can be used interchangeably with 
alcoholic alkali, but in the case of materials with very high acid lumiher alco- 
holic alkali should be used on ac(*ount of hydrolysis with afiueous alkali. 

The preparation of inuTin, with special reference to artichoke tubers as 
a source, J. J Wtllamvn {Jour. Biol. Chem., 51 {1i)22), No. 1, pp. 275-283, 
fig. 1 ). — Following a previous suggestion of tlie possibility of utilizing Jerusalem 
artichokes ns a source of fructose IE. S. Tl., 44, p. the author at the 

Minnesota Experiment Station has made a study of methods of preparing inulln 
from th(‘ artichoke. TIk^ method found most promising is as follows: 

The wash(*d tubers arc ground as fine as i>ossible and placed in boiling water 
containing cahuum carbonate, usir)g 1,300 <*c. of water and 30 grii. of calcium 
carbonate for each kilogram of tubers. The mixture is boiled for from 15 to 
20 minutes, the Juice extracted with a press, tbe residue reboihxi with 1,000 cc. 
of water and 10 gm of calcium carbonate, and extracted as above. Tlie com- 
bined extracts an* clarified with l('ad acetate, centrifuged or fiIt<T(Ml, treated 
with ammonium oxalate to remove the lead, and c(uitrifuge(i again. The 
liquid thus obtained is evaporated in vacuo to a content of from 40 to 60 per 
cent solids, <*oohMl slowly, kejU at froiji 0^’ to 5^ (k for several hours, thoroughly 
stirrc‘d with an f‘r|ual volume of ice water, aTid centrifuged. The crystals thus 
obtained are recrystallized from water, filtered. waslanJ with cold water, 
alcohol, and ether, and dried in the oven at 100°. 

For making fructose sirup the Juice is extracted from the tubers by dif- 
fusion, clarified with lime, i)liosphoric acid, and decolorizing carbon, and 
subJect(EKl to ai'id hydrolysis The fructose Is then separated as calcium 
fructosate and tlu* fructose nx-overed by decomposition. 

An improved method for x>*’oparing rafiinose, E. P. Ctark: {Jour. Am^r. 
Chem. S^oc., J/4 {1922). No. J, pp. 210-213, fig. J ). — An imju'ovt^d method of pre- 
paring raflmose from cottonseed meal is described. 

The meal is first extracted with water by percolation, (lie extract purified 
with lead acetate, and the excessive lead removed with oxalic acid. Active 
limie is then added to the extract to precipitate the raffinose as calcium raf- 
finosate. This is filtered, washed, and the resulting cake placed in a deep 
narrow can about three-fourths full of water. Wjth the aid of a special stirring 
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device, a dia$:razn of which is given, the mixture is rai)idly saturated with 
carbon dioxld. The solution is filtered hot. (‘vapoiated under diminisiied pres- 
sure to from 70 to 75 per cent total solids, and ci*>'Stall ized by the addition of 
alcohol. 

The relation between chemical constitution and physiological action, A. 

OsM^ALU Chem, Ztg , 1921, PP- 299~S03; 29, pp. 825~>J20 ; SO, 

pp, SS7~Sil), — A general discussion of the subject. 

Modern ideas resj>ectlng acidity and alkalinity, N. Evers and J. Gamble 
{Amer. Jour. Fharm., 94 {1922), No. 4, PP- 2^4~'^^9). — A concise discussion of 
(he theory of H-ion concentration and its practical applications. 

H-lon concentration studies on distilled water, physiologic sodium chlo- 
rid, glucose, and other solutions used for intravenous medication, J. It. 
Williams and M. Hwm'r {Jour. Amer. )!cJ A.v^oc., 7«S (1922). No. 14. pp. 1024- 
1026). — The authors advance the hyix)thesl.s tliat when fluids of a much higher 
or lower H-ion conceiil ration than blood are iutro«lucf'd into the circulation at a 
rate or in an amount in excess of the capacity of tbe hJo(»d to neutralize them 
reactions characterized by chills and prostration folhm'. Similarly it is thought 
that soreness near the site of sulx^utaneous injections may be due to localized 
temporary tissue acidosis or alkalosis This theory is based on chnical obser- 
vations and on H-ion concentration determinations of soluti(ms, the use of which 
has led to .such reactions. The substain'cs rei>orted on in this paper are dls- 
lUled water, glucose, and physiological sail solutions. 

Data are presented showing that dislilled water if not carefully prepared, 
or after being stored as a stock solution, becomes suthcieiitly acid that when 
used as a solvent it nia> f>rodu(*e a solution <d’ a much liiLdicr H mui concentra- 
tion Hum that of the blood ( ilucose solutions become acid wlien i)Oiled or nuto- 
cla^ed or when allow ( h 1 to stand for a few bu\irs liiysiologicul suit solution 
wiien prepared with stock dislilled water or with an impure salt may also be 
acid. It is sliowii that these solutions may he easily corrected to the proper 
H ion concentration b.v the addition of buffer salts. 

The practical application of buff<‘r.«? in the regulation of the H-ion con- 
centration of intravenous solutions, U K. Mi r ton, K. A, Slagt.f, and S. P. 
.AciiKK (Jour Amer Med. Kv.^oc., 7.S (1922), No U), pp. 1026-1029). — This papt^r 
siipjihsiients tbe abovt^ by a disisissiou «d' the mt^aning ot the lerin bulTer action 
an<l of tliC' scientific reasons lor buffering injtsiion thials as suggested 

Influmirc of vaciiuni upon growth of some aerobic si»ore-beariug bac- 
teria, L. T>. llnsii MOiJ, {Jour. Had., 7 (1922), A o. 2, pp. -bhidence is 

piv.sented from the literature Ihal llie aeicbic spor e-bea i mu l.\p(‘s of bacteria 
irredondnatiug in uns])oiled canned fiaxis belong lo th(‘ Hneillm uiesmicneus 
and tile B. ffubiJis grou]»s, with the lormer ]>red<iminal ing In an attempt to 
determine why H. 010)^(01 tcrirns predominates, a series of (‘XiHuamcnts witli the 
two tyt*es of organisms was carricil out, the report of’ whk'h mak(‘s up tin* body 
of this paper. The experiments includ<‘d determinations rd' the intineace of 
varying amounts of air, of salt and air, of acetic acid and air, and of other 
organisms on (he growth of the two organisms in brotli media. 

From the results obtained, tbe author comdudes that “ B. mescrriencus )>re- 
doininates in canned foods because it is capalile of growing to some extent in 
the absence of air rather than because its spores are more heat resistant than 

some oth(‘r types of aerobic bacteria. The amount of vac uum under whi<*h 

spores of these organisms are placed during (he heating does not influence tlie 
thermal death point. 

“ The small amount of acid present liad hut slight retarding inflneruv upon 

the growth of these organisms in air, hut did have a marked influence ufK>n 

the thermal death point. U may be that tlie beneflcinl influence of acid upon 



204 EXPERIMENT STATION RECORD. IVol. 47 

the keeping of canned foods Is due more to the lowering of the thermal death 
point than to the Inhibition of growth of the organisms. The amount of air 
remaining above the liquid has little influence upon the growth of these bac- 
teria, since sealing the tubes prevents all but minimum growth. This inhibit- 
ing influence is more marked in case of B. aubtilis than in case of B. meam- 
tericua,** 

Desiccated nutrient media, W. F. Harvey and K. li. K. Iyenoar {Indian 
Jour. Med. Research, 9 (J92J), No. 2, pp. The authors have applied 

to the preparation of desiccated nutrient media the suggestion of Cunningham 
(E. S. K., 41, p. 614) of drying agar by passing it through a meat grinder and 
spreading the ground product in thin layers to facilitate drying. The agar is 
first cut in small pieces and saturated with a tryptic digest of mutton bouillon 
of a reaction of pH=8. After heating the mixture in the autoclave at 120® O. 
for one hour it is filtered in the autoclave through cotton, and wiien cold cut 
into slices and passed through a meat grinder with a finely perforated otitlet 
disk, spread out in thin layers, and dried in the hot air oven. This dried 
medium can be used in preparing a nutrient fluid inedium by extractirig with 
water in the cold and rejecting the undissolvetl agar, or it can be melted and 
sloped in tubes for a solid medium, or it can be mixed with other substances 
in the dry state and then melted or dissolved for special media. 

Official and tentative methods of analysis of the Association of Official 
Agricultural Chemists, conqfiltHl by R. E. D(K)i.ittt.e et al {Wnahin^iion , 
D, a.: Asaoc. Off. Agr. Chemists, 1921, 2. ed., pp. fips. /8).-This is u 

reprint of the first edition (E. S. K., 44, p. 9). 

The elements of fractional distillation, C. S. Robinson {New York and 
Tjondon: McOrauy-Hill Book Co., Inc., 1922, pp. [XA-20fi, figs. y/)).~-This volume, 
which has been <iesigiied as an intr<»duction to the siudy of fractional distilla- 
tion, deals with the principles of fractional distillation from the standpoint of 
physical chemistry and chemical engineering, with a few example.s of modern 
distilling apparatus. An appendix contains a number of useful reference tables 
compiled from various sour(*es and a bibliography on the subject covering the 
literature from 190d to 1920, inclusive. It Is stated that this volume will he 
followed by another dealing with the general practice of fractional distillation 
and its applications to various industries. 

Titrations in ethyl alcohol as solvent, E. R. Bishop, B. B. Kittreuge, and 
,T. H. Hiu)EBUand {.lour. Anier. Chein 44 {1922), No. i, pp. 1,J5-140, fig 

1 ). — -Advantages in the use of alcohol as a solvent in acid-base titrations are 
pointed out, and data are presented on the color changes of various indicators 
in ethyl alcohol and on tlie titration valnes as shown in curves of various acids 
with sodium ethylate and of bases with hydrochloric acid. The possible appli- 
cations of the data are Illustrated by the titration of a fatty acid In the 
presence of Its glycerid. 

A continuous-reading electrotitration apparatus, K. II. Goode {flour 
Amer, Chem. Koc., 44 {1922), No. 1, pp. 26-29, figs. 6 ). — ^The apparatus de- 
scribed employs a 3-electrode vacuum valve ("‘audlon*’) which draws no cur- 
ivat from the source to he measured and can, therefore, be employed as a 
continuous-reading instrument for determining H-ion conc*entration. The 
sensitivity of the apparatus as described is said to be of the order of 0.1 pH or 

0. fXKi volt. 

The Tyndallmeter reading of soil dlspersoids. — Preliminary report, 
F. M. Scales and F. W. Marsh {Jour, Indus, and Engin. Chem., 14 {1922), No 

1, pp. 52-S4, fig- 1). — The Tyndallmeter, as perfected by Tolman and Vliet*, has 


» Jonr. Amer. Chem Soc., 41 (1919), No. 3, pp. 297-300. 
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been utilized at tlie Bureau of Plant Industry, U. S. I). A., in the determination 
of the dispersoid content of soils by the suspension method. The technique of 
the method is described in detail. 

A new colorimetric method for the determination of plasma proteins, 

H. Wu {Jour. Biol. Chem.y 51 (1922), No. 1, pp. S3-S9). — In the method de- 
scribed the plasma proteins are separated essentially by the method of Cullen 
and Van Slyke (E. S. K., 43, p. 205), and are determined by the color reaction 
with the phospho-18-molybdictungstic acid reagent of Wu (E. S. R., 44, p. 112). 

Separate analyses of the corpuscles and the plasma, H. Wu (Jour. Biol. 
Ghent., 51 (1922), No. 1, pp. 21-81). — ^Attention is calle<l to the value of separate 
analyses of tlK‘ corpus<*le8 and plasma of the blood, and a method is described 
for the preparation of protein-free liltrates of the corpuscles and plasma 
suitable for all determinations included in the system of blood analysis of 
Folln and Wu (E. S. R., 41, p. 13). 

Data are given of the analysis by this method of 20 samples of normal 
human blood. The average distribution of nonprotein nitrogen calculated In 
miliigrams i>er 100 cc. of corimscles and 3 )lasma» respectively, is as follows: 
Urea N 37.10 and 10.30 mg., uric aci<l N 0.04 and 1.31, total creatinin N 3.10 
nnd 0.55, and amino a(*id N 0.47 and 5.52 mg. The difference between the total 
uonprotein nitrogen calculated and determined was 19 mg. per 100 cc. in the 
casti of corpuscles and 2,1 of the plasma. The author is of the opinion that 
this difference may be due to the presence of rmptids and peptones in the 
corpuscles. 

The (•onc( ‘Jit ration of sugar was usually higher in the corpuscles than in the 
plasma, hut at times the re\erse was true. The concentration of chlorids in 
the plasma was about twice that in the corpuscles. It is i-eeominendetl In con- 
cluRi(»n that plasma analysis he substituted for whole blood analysis. 

(lieinical test for heat-diama^ed wlieat, W. L. Frank (Grain Dealers Jour., 
IfH (1922), No. 5, p. 821). — The test rwommended is based on the assumption 
that daiiiiige in wheat from heat which lias not been accompanied by the de- 
struction of the adhesive or <lough-makiug quality of the gluten in the indi- 
vi<lual kernel should not he considered heat damage, and consequently that the 
extent of heat damage can be determined by an examination of the kernels 
for gluten l)y the ipialitative Bnmihl test as described in the Official methods of 
analysis. 

This test is (‘onsidered of value in the case of “ doubtful kernels and of 
I^ossible aivplication as a quantitative method. 

The detorininatioii of carbon dioxid in baking powder, 0. S. Rouinson 
and S, L. Bandemer (Jour. Indus, and Enpin. Chem., 1^ (1922), No. 2, p. 119). — 
The method of determining carbon dioxid previously noted (E. S. R., 44. p. 
203), which has been found [>ra<‘tical for determining total CO 2 in baking 
p^iwder, has been extende<l to the estimation of residual OOa in baking powder. 
Tlie technique for total CO 2 is the same as that originally described for its 
determination in limestone except that 100 mg. samples are used. For residual 
("O 2 a 2-gm. sample of the well-mixed material is weighed into a small beaker, 
20 cc. of distilled water is addcnl, and the mixture is thoroughly stirred and 
allowtxl to stand for 20 minutes at room temperature and for the sjmie length 
(d time in a bath of boiling water. It Is then boiled for 1 minute and diluted 
to 25 cc. in a volumetric flask, l-cc stimples being ustRl for the determination. 

The detection and identification of maltose, galactose, saccharose, and 
inulln by a mycologtcal method, A. Casteixani and F. E. Taylor (Jour. Trap. 
Med. and Hyp. [Lmdofi], 25 (1922), No. 4 , pp. 41-4d, fiff- I). —Methods are de- 
scribed for the detection and identitication of carbohydrates through their fer- 
mentation by different fungi and bacteria. Tables ai'e given showing the gas 
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fonnati<>u \anoiiH rarho hydra tea and jjlucosids in the presence of seven 
strains of Monilia and six l>acilli. So-calJed inycoloprieal and chemlco-myco- 
formulas are appended. The ft)rmer indicate the most suitable organ- 
isms for ii^loutifying the more imx)ortant carbohydrates and the latter a coni- 
hination of mycologieul tests with Fchling’s test. 

The^ det€‘rniiiiatlon of glycc^rol in the presence of sugars, T^. F. Hoyt and 
H. V. pEMBEiiTON {Jour. Itidtifi. and Enfjin, Chew., J4 No. 7, pp. 04-56). — 

The method described, wliich is applicable ]>articiilarly to the determination 
of glycerol in soap, def>eiids ui)on the principle that sugars are completely 
oxidized in the [>resen(‘e of a large excess of potassium dichromato and sul- 
phuric a<'id, and tlial i'on.seQuentl.v the amount of dlchromate required to 
oxidize a given sanqjle of a soap containing both glycerol and sugar is a 
memsui*e of both of these substances By determining the sugar jmesent in a 
sample of the soap by the regular Munson and Walker method and calculating 
its equivalent in potassium dichromate, the ditTereuce between this figure and 
the original figure ol)tniu<*d on oxidation represents the glycerol. 

The melho<l Is said to give very consistent and accurate n^siilts in the deter- 
minatl«n of glycerol in traiisi)arent Hoax>s containing sugar and In nonalcoholic 
vanilla extract containing sugar. It is also thought to be applicable to the de- 
termination of glyrerol in fcnnentiMl juxxlucts. l)Ut is not apxilicable in the 
jireaence of commercial gducoso. 

The use of vegetable decolorizing carbons, P. *Smit (La. Planter, 67 (1921), 
No. 5y pp. 7ry-7i )), — This is the report i>f a stud> oi the relative efficiency of 
bonoblack and activated vegetabh^ carlams in the (daritication of sugar, the 
results of which havt' led the authoi to replace a honehhu’k sugar-clarifying 
plant in Holland with a vegetable carbon liant. 

Sugar refining in Ijonisiaiiu witli Norit, W. 11, Dcnstonk, .tk {La. Planter. 
68 {P)22). Ao U)y pp. - A descriiition is given of the refining of raw 

sugar with norit in a largo sugar factory in TiOUlsiana, this practice enabling 
the factory to be used tlu‘ ,\ear around inst(‘ad of for the short xieriod of the 
sugar season. With the proecss as de.scribed, “ it has binm demoriBt rated beyond 
a donbt that a rcco\ery of P8 lbs. of standard granulated sugar per 100 lbs. 
of tXJ-test raw^s can la* oh(aiiiC<l. and also (hat the pro<'(‘ss can he conducted 
on a comiiicriaally profitable scale.” 

The colloids of cane juice and Ihcir separation by means of Plausonhs 
process of ultrafiltration (Internatl. Supar Jour., 23 {1921), No. 276, pp. 
680-682, Jiffs 2). — A description, with illustration, of the Plauson ultrafilter 
(K. S. H., 44, p. 410), with suggestions for its use in the filtration of cam' jub'c. 

Pointers on the processing of spinach (Cantwr, 54 (1922)^ No. 18, p. SI ). — 
This brief contribution from the research laboratory of the National Canners’ 
Association discusses points to be observed in the canning of spinach. It is 
suggesti'd that No. 1 cans be proc<^sed for 40 minutes at ^*40“ C. and No. 2 
cans for 55 minutes at 240" to insure the sterilization of the product. 

Dehydration of sweet corn successful, W. A. Noku (Amer. Food Jour,, 17 
(1922), No. 4f PP* 7-9, figs. 5).— This is a brief description of methods employed 
in a number of commercial sweet <‘orn dc'hydration jdarits. The driers described 
include those of the wire belt, compartment, and table types. 

Use of eiizyms in the clarification of jellies andi fruit juices, S. A. Waks- 
MAN {Canner, 54 (1922), No. 18, pp. 45, 46). — The author, at the New Jersey 
Experiment Stations, suggests the use of the enzyxn produced by Aspergillus 
orpsfoe to clarify the p<*ctin extract from apple iiomace which is used in making 
jelly. The method of preparing the extract is as follows : 

Apple pulp or dried pomace is diffused with cold water to extract most of 
the sugar and acid, filtered, and the residue coojted for about 45 minutes In a 
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dilute tartaric acid solution (about 0.3 per cent). The juice is then pressed 
out, cooled to from 310 to 120° F., and treated with tlie conc*entratod enzym 
until the starch has been completely hydrolyzed as shown by the iodln test. 
The juice is then tillered to remove any suspended matter and concentrated in 
vacuo. It is state<l that the pectin solution thus prepared will j?ive a clear 
j(*lly free from any turbidity. 

The refining of paJm oil for edible purposes, M. L. Lauro and W. H. Dick- 
hart {Amcr, Jour, Pharm,, i)Jf {1922) ^ No. Jf, pp. -Data are presented 

on the retining of palm oil for edilde use by methods commonly used in refining 
cottouscHNl and other edible oils. The crude oil was refined with 13.5 per cent 
of 18® B. caustic soda, with a loss of 23.5 per cent of the oil, bleached in 
shallow aUinuniim dishes for several days at a temperature of from 105° to 110® 
C., and deodoriised hy Jive steam. The resulting product had a rather sweet but 
not unpleasant taste The analytical constants of the oil before and after 
refining were, respectively, as follows: Specific gravity at 99/15.5® C, 0.855G 
and 0.8596, iodln number 54.3 and 53.2, saponification number 198.5 and 196.0, 
and index of refraction at 30® 1.4628 and 1 46t34 The melting point of the 
refined oil (capillary metiiod) was 48.8°. It gave a negative Halphen test for 
cottonseed oil and a negative Villavecehia test for sesame oil. The refined oil 
is thought to olTer possibilities of extensive use in the manufacture of nut 
butters, margarin, and lard compounds. 

Possibilities of the plant growth of the moist Tropics to furnish mate- 
rials for liquid fuel, H N. Witttforu (Jour. Indus, and Engin, Chem., IJf 
(1922), No. 2, pp. i;>i, /52).”This is an a)»stract of a paper pre.sentod before 
the section of cellulos<‘ cliendstry at the inet^ting of the American Chemical 
So<‘iety at Koc hesier, N. Y., in April, 1921. Data are presented on the probable 
yield and cost of alcohol from bamboo, nipa palm, and cassava roots, with 
suggestions of the possibilities of alcohol pn>dnction from other agricultural 
crops, iju'ludlng corn ne(\ cottou, and sugar <*ai)e. 

Bleaching, S IT Hrc.'.iiss ( )f<ini hcfitvr, Knq.: I niv. Ptess; Neio York: Long- 
mans, Orion tf (Uk, 1921, pp 1 //d-/37).- 33iis volume consists essentially of a 
review of the literatim* on cellnh'se hh*aching which ha.s been i^ublishod dur- 
ing the years 1908-1920, inclusive 

The determination of the broinin figure or clilorin factor of pulp and 
the utilization of the.se quantities in bleaching, A. Tingj.k (Jour. Indus, and 
Engin. Chem., 14 (1922). Ao. i, pp 4d~42 ). — A study of possible rnethoils of 
doteriulmug the amount of chlorin required to bleach different grades of sul- 
phite spruce puli> has Um 1 (o the eHtablishnamt of a method depending upon the 
action between bromin and a .solution of the pulp in a given period of time, 
30 minutes. It was found that if the pulp is brought into hoIuIjou in hydro- 
chloric and sulphuric acids the reai'tion between the bromin and the pulp 
appears to proi'eed in definite step.s, one of which is completed in 30 miniite.s. 
1'he bromin figure or the aiiioimt of bromin reacting in 30 minutes ha.s been 
found to be a fairly detinite <‘onstant for any particular pulp. 

A more convenient factor for actual nse is the so-called chlorin factor, which 
is defined as the weight of chlonn eipiivalent to the bromin reacting with 
ICK) parts of pulp in 30 minutes or 

1(X)X 0.0 035 Xcc. of n/10 Br c o nsum ed 
weight of pulp sample 

The chlorin factor multiplied hy a constant K, which may vary ai^cording 
to the practice of ditTerent mills, is thought to represent fairly accurately the 
actual weight of chlorin required to bleach KK) lbs. dry weight of the pulp. 

7196—22 2 
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For the mill at which the experimental work was done, K=3. The technique 
of the method is described in detail, with an example of the calculation of 
results. 

EiTect of adding various chemicals to wood previous to distillation, Iv. F. 

Hawley {.Jour, Indus, and Engin. Ghem., 14 {1922), No, i, pp. 4S, 44).— The 
Investigation reported in this paper Is essentially a continuation of the work 
of I*almer on the effect of catalyzers on the yield of products in the destructive 
distillation of birch wood (E. S. R., 38, p. 808). In the first of the exi^eri- 
monts reported, the sjiwdiist was mixed with the material to be tested, if 
insoluble, or saturated witli a solution of the material and dried, and then 
pressed Into briquets and distilled according to the method (lescril>e(l in a 
tirevious paper (K. S. K-, 45, p, 013). The silver maple and while oak sawtlust 
were treated in turn with phosphoric acid, lime, enleiiim (‘arbonate, and sodium 
carbonate in different concentrations, and determinations made of tlie percent- 
age of alcohol and acetic acid obtained on distillation. 

Of the various substances tested, sodium carbonate alone gave promising 
results when atlded in small amounts. The addition of 1.5 per cent of sodium 
carbonate resulted in a large increase in alcohol, with no increase In acUi, 
while larger amounts tended to decrease both alcohol and acid. 

Attempts to apply this treatment to wood In large sizes proved less suc- 
cessful. Blocks of wood G in. long were treated with a solution of carbonate 
under 1(K> lbs. pressure and then distilled. With oak blocks a 50 per cent 
increase in wood alcohol, with no increase in acid, was obtained in one series 
of runs, using 1.03 per (‘tmt carbonate. When 0.52 per cent carbonate was used 
there was a slight decrease in the acid. In the ease of maple blocks there was 
a pronounced increase of alcohol with 0.68 and 1.12 per cent of carbonate, but 
a considerable decrease in acetic acid. On n(‘count of the difficulty in the 
impregnation of wood with the carbonate, sn<'h treatment previous to distilla- 
tion is considered to be most feasible in connei'tion with processes for the ins- 
tillation of sawdust rather than of wood. 

The chemicul changes involved during infection and decay of wood and 
wood pulp, M. W. Brav and ,1. A. Staidi. {Jour Indus, and Ijngin. Ghern , J4 
{1922), No. i, pp. 35-40, fig, 1)~ -Chenii(‘al analyses are n'ported from the U. S. 
I). A. Forest Products Laboratory at Madison, Wis., of samples of sound white 
spruce wood from various lo<‘aliUes. of inhaded spriu'e woods, and of the cor- 
responding sul[)hite Jind soda t)ulps of a typical sound white sprn<*e and of 
th(> infeet<Hl spruce woods. 

The inferiority of tlje infecUnl w<K)dR over th(^ sound woods is due to an 
increase in the cohl and hot water-soluble materials during decay; an increase 
in the alkali-soluble materials sliowing a lower resislan(*e to the action of 
chemii’al reagents; an increase in the copper number showing that the infected 
wood c(mtains a larger amount of reducing compounds; and a lower percent- 
age of a- or stable cellulose and a higher pcu-ceiitage o) p- or loss stable 
cellulose. These factors tend to decrease the amount of satisfactory pulp 
which can be obtained from the decayed wood. 

Textile raw materials audi their conversion into yarns, J. Zicsee, trans. 
and rev. by 1). T. Nisbkt {London: (Jrrmicood d Sion, 1921, 2. cd., rev, and 

enl., pp. vni-{-47H, figs. [50,9]).— This textbook deals with the study of mate- 
rials and the technology of spinning, describing the <lerivation, origin, cultiva- 
tion, collection, form, structure, and characteristics of animal and vegetable 
raw materials, as well as their utilization and conversion into yarn. Such 
mineral raw materials as are converted into weaving material in other ways 
are similarly treated. 
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METEOEOMOY. 

Forecasting the crops from the weather* C. F. Br(j<jks {Geogr. [lev., 12 
{1922)^ No. 2, pp. S0S~S07 ). — lieviewing the more recent contributions to this 
subject by various Investigators, the autiior concludes that “with adequate 
knowledge of the detailed relationshii> of the weath<*r elements to the con- 
dition of crops we could modify farm practice as regards planting In order 
to bring n critical stage of the crop at a lime most likely to have favorable 
weather. With forecasts even for a few months in advance, substitute crops 
could be raised to prevent an imminent ctoi) failure, or at least steps could 
be taken in advance of a crisis to insure sufficient food supply. Few investi- 
gations hold out such promise <d‘ valuable preharvesl safeguards against a 
threatened scarcity of food.” 

Ainplihed local forecasts for farmers {littL Atiier. Met. 3 (1922), No. 

6, p. 89). — The U. S. D. A. Weather Bureau office at liansing, Mich., issius each 
morning “an amplification of the regular 3(>-hoiir forecast, giving in brief an 
ld(3a of the general character of weather to he expected for from two to four 
days in advance.” This is distributed through the county agricultural agents 
and “ has proved of great value to agricultural interests, who are thus enabled 
to obtain a fairly accurate idea of the advisability of performing certain 
wmrk.” 

Weather insurance. A H. Palmkr iltuJ. Amcr. Mrl. Koc.. 3 (1922), Ac 
pp. 07-70).- 7')je (levcl<>]>meid and advantages of weather msiirance are dis- 
cussed, its importamv from the standpoint of the fanner being specially 
emphasized. It is stated that “80 per cent of all damage sustained by growing 
crops is causcKi by unfavorable weather The weather is a greater factor in 
successful agriculture than all other intlnences put together.” l^ie author 
holieves that “ the increased use of wt'ather insuram^e will aid in guaranteeing 
porix^tual prosperity to agriculture, and thus help to stabilize business in 
general.” 

Circulation of the atmosphere in the middle latitude of the earth* A. 

Defant (Geografiska Ann., 3 {1921), No. 3, pp. 209-200, fofK Jf : U'/v. in Nat me 
[London], 109 {1922), No. 2731, pp. //6\9, This arthde is, in the words of 

the reviewer, Sir Nai)ier Shaw, “an attempt ... to use the turbulence of the 
cyclonic depressions <d’ middle latltudc.s to explain the distribution of teuij)eratnre 
over the earth’s surface and suggest explanations of climatic oscillations with- 
out entering at all into the dettills of the turbulent motion by which the effects 
are produced. It is an important and suggestive chapter in a new volume of 
meteorological theory.” 7^he exposition is largely mathematical and can not 
he adequately set forth in an abstract. 

The vacuum-pyrheliomeler and the solar>radiation* F. 11. Biget.ow' 
{Vi(mna: [New York: John Wiley tt [>on.H], 1922, pp. Vl+^fO, figs .9), -Tlie 
studies, of which those here reportc<l are a part, led the author to <‘onclude 
that “ in the earth’s atmosphere there are two different temperature systems, 
the first being the total s<dar radiation as it is measured liy the vacuum 
pyrheliometer. The second is the partial air temperature as measure<l by 
common thermometers.” 

Referring to the fact that “ climatology discusses the effects of local rain and 
air temperature upon the growth of plants, vegetation, and trees,” the .author 
maintains that “ this basis is erroneous because botanical and agricultural 
products depend actually ujKm the solar-radiation temperature, which is about 
60"^ higher than the temperature of the air. The latter thermal efficiency would 
destroy all sorts of development of this kind.” 
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The influence of forests on run-off, Schubebt (Met. Ztschr, [Brunawioh^i, 
S9 (J922), No. i, pp. 18, 19 ). — This is a brief discussion of the work of Engler, 
previously noted (E. S. R., 44, p. 417). 

The phenology of Nova Scotia, 1J>18, A. 11. ^Tackay {Nova Seotia^i Inftt. 
Set, Proc. and Trans., tS (1918-1919), No. 1, pp. 1^9-56, fly. /).— This is a sum- 
nuiry of observations made by school cl)ildr<m as a part of the prescribed nature 
study work. It includes observations on both wild and crop plants. Only 
tliosc re<‘ords which showed evideiu'e of care and accuracy are iiicludod in the 
summary. 

Meteorological observations at the Massachusetts Agricultural Expori- 
lYient Station, J. E. Ostuandfr and (i E Lindskoo {Mtnsarfntsvits Sta. Mel. 
Buis. SOd-J^OO (1922), pp. 4 — Summaries of observations at Amherst, 

Mass, on pressure, t(*m]H‘rature. bumiddy, precipitation, wind, siinsbine, cloudi- 
ness, and casual phenomena during March and April, 1922, are presented. The 
data are bnotly discus.sfnl in general notes on the weather of each month. 

Meteorological ohserviatioiis in Hrazil, S. Fliuivz {fiolrfini do Normaes. 
[Rio dc Janeiro]: Min. Ayr., Indus e Pont., Dir. Met., 1922, pp. yiTI-{-66 ), — ■ 
This is a detailed taimlar siimmnr> of observations on temperature, pressure, 
prc'cipitation, esaporation, liuniiditj, winds, and clouds at Uio de Janeiro and 
at other pla(‘es in Rra/Jl undcT liie dir(K‘tion of the national meteorological 
s( rvice for 1920 and preceding years. 

Aunual report of the [ Philippine! Weather Hureau for the year 1018 
([Philippine] Weather Bur., Ann. /f/>t , 1918, pt. S, pp. S5S) — This is a detailed 
tabular summary of meteorological observations at ttie secondary stations of 
the Philippine meteorological service on pressure, temiieraturi^, humidify, rain- 
fall, wind, and clouds. 

SOILS— FEETILIZEES. 

Soil analysis and soil and filaiit interrelations, D. K. Ho.vGf.AND (California 
Sia. arc. 235 (1922), pp. 7).--A summars of the results of studies from difftw- 
ent sources, hut more especially iroin the station, is given, from whicli the 
conclusion is (lra\vii that an estimai(‘ of lh<‘ amounts of plant luitrient.s w,th- 
drawn from llie soil hy cr(»j)s jurnishes no s<‘!eiifitic basis for soil treatment. 
Tt IS further c(aie]iid(Ml tluit mdilior the analysis of the crop nor of th(‘ soil 
afford), the essential informat on cor.cm'ning auiilahility of plant nutrhmts in 
soil at various pmaods and lluii eonst^ipienth siieh d;ita <*an not seiAc as a 
reliable gtiide in soil manageimait It is ]ioinh‘d out that in any discussion 
of relations of soils and plants, refeieiu'e must he made to th(' im[)orlauce of 
such factors as light, temperature, humidity, total soil moisture, and soil 
aeration If a maximum cro]) is to h(‘ jiroduced, thm’e must he suitable adjust- 
ment hctwi'cn all tiu* factors involved 

Keporl of the second m<‘ciiiig of the American Association of Soil Sur- 
vey Workers (Anicr. \ssoc. Hail Surrey Workers Rpt., 2 (1921), pp. [2\'\'01, 
pi. i).-~-The lu’oceedings of this meeting, held at East Lansing, Mich., on Novem- 
ber IS. 1921, include llu‘ following special artcles* Repoil of t'ornmittei' on 
Soil tiolor Standai'ds. hy J. (i. Huthm; To What Extent I>oes the Soil Type 
liiduiite Agncultural ^^•llue and Fertilizer RetuiirementsV hy U. S. Smith; 
Soil Flassitication, hy (\ F. Marhut; Further Improvements in the Work of 
tht‘ Soil Survey, by A. K. Whitson; The Correlation of Weathered Transported 
Soils, hy C. F. Shaw' ; T>ahoratory Methods of Value to Soil Survey, by M. M. 
McOooI ; The Soil Survey and Its Relation to Canadian Agriculture, by A. H. 
Hawkins; Soil Survey Problems of the Canadian West, by R. P. Hansen; 
Soil Survey Problems of Eastern United States, by A. L. Patrick; Soil Survey 
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Problems of tlie Southern States, by J. F. Stroud; Early Definition of Soil 
Types, by F. J, Alway and F. U. McMiller; and A New Si>t‘odon)eter for Soil 
Survey Work, by T. M. Bushnell and L. A. Wolfanger. 

A^pro-geologicai bibliography, A. Wttj.ff {Mcded. Lvtndl)ottwhoog»ch. 
{Wageningefu'l^ 20 {1921), pp. — This is an extensive bibliography on 

the subject consisting mostly of references to foreign woi ks 

Soil survey of Iowa -Hamilton County, W II Stkvenson, P. E. Brown, 
ET al. {Iowa Sta. t^urvcy llpt, 20 {1921), pp, 54, pi. 1, figs. 11). — This sur- 
vey deals with the soils of an area of 364,800 aerc’s jH central Iowa, lying 
entirely within the Wisconsin drift soil area. The topography of the county 
is level to very gently undulating, but locaily there are many variations from 
this typical condition and the level prairies are broken by precipitous slo})es. 
While the county as a whole is more or less adtHpiately ilrained, many areas 
are said to be inadequately drained, and there are numerous low sags and 
ponded areas which will not be properly productive untd drained. 

The soils of the county are classed as dritt, terrace, and swamp and bottom- 
land soils, the drift soils <‘Overing o\i‘r 1)6 per cent of the total area. In- 
<*Iiuling peat, muck, and meadow, 15 soil typ(‘s of 8 series are niai>l>ed, of which 
the Wehstei-, (-arringtoii. and Clarion loams cover 58, 15.8, ami 12 per cent of 
the area, respt‘ctively. 

C.hemi(*al analyses and field and greenhouse experiments to <ielernune the 
fertility requiremmits and orop adaptations of the T>revailing sod types are also 
rcp<u*ted. These Indicate that the tihosphorus supply in the soiN of the county 
is rather low, ami that the soils are not strikingly deticieiit in nitrogen. The 
us(’ ot <onjplete comuiercial fertilizers is not recommend e<l on tiiese soils. 
Several of the soil types are sahl to be well supplied with inorganic carbon, 
and the soils which are acid in reaction re<iuire only small appli('ations of lime. 

Koil survey of Iowa — fjouisa County, W H. Steit-xvson, P. E. Brown, et al. 
(loiva t<ta. 8oil Suri^cy Rpi. 21 {1921), pp. 70, pi. 1, figs. 12). — ^This survey deals 
with the soils of an area ol 253.440 acres in southeastern Towa lying portly 
in lh<‘ Mississippi looss and partly in the southein Iowa loess soil areas. The 
surface (d' the county c'onslsts in general of two areas of upland plains and 
two bells of low’ bottomland 

Idle soils of th(‘ count\ are .said to be in general adcfiuately drained. There 
are some of the tvfies, howe\er, that would he benefited by drainage, and there 
are small areas vvhi< li arc* iniKk*<juately drained. The soils of the county are 
elussed u.s loess, lerrm e. and swamp and bottomland soils, the loess soils cov- 
ering 56.8 ])er (*(*nt of the area. Including riverwasii and muck 26 soil types 
of 33 si^ries are iiiaiijHHl, of wdiich the (,/Unton, Tama, and Crundy silt loams 
oovcu* 17, 10.5, and 10.4 per cent of the area, re.spectively. 

Chemical analyses and lield greenhouse experiments to determine the ler- 
tility requirements and crop adaptations of the prevailing soil types are also 
reported. These show that the soils of the county are practically all acid in 
reaction, and that the supply of organic matter and phosphorus is low. The 
total nitrogen content of the soils of the county is much more variable than 
tliat of phosphorus, and while the soils are not strikingly deticlent in nitrogen, 
ill many cases this element should be considered in systems of soil fertility. 

Tlie silt loam soils of eastern Washington and their managementt F. J. 
SiEVEBS and H. F. Holtz {Washington Sta. Bui. 166 {1922), pp. 62, figs. 26).— 
This report deals witli the gimeral characteristics cd' ihe sdt loam soils in 
eastern Washington receiving more than 15 in. of rainfall annuall>, and 
reports investigations on their proper management. Tiiese silt loam soils are 
said to be fertile as compared to many of the representative silt loam soils in 



212 


EXPERIMENT STATION BBOOKD. 


[Vol. 4T 


the United States. Available nitrogen and not moisture is said to be the 
limiting factor in crop production, and summer fallow tillage is practiced to 
make nitrogen available for the next crop. The most effective summer fallow 
tillage has been found to be that which keeps the highest amount of moisture 
in the surface foot of soil for the greatest length of time during the summer 
fallow year. 

It has been foimd that corn or any other intertilled crop, when substituted 
for summer fallow, does not materially reduce the yield of the succeeding grain 
crop. The amount of tillering of small grain was found to be directly affected 
by the amount of nitrate nitrogen In the surface soil during the tillering stage. 
The value of summer fallow tillage was most pronounced when winter grain 
was seeded sufficiently early to allow time for tillering. The quality of wheat 
is said to be directly affected by the nitrate content of the soil, irrespective of 
variety. 

During 89 years of cropping 22.1 per cent of the nitrogen and 84.5 per (^ent 
of the organic matter were lost from the soil, and the loss of nitrogen from the 
soil was not u€«irly all accounted for in the crops removed. It Is thought that 
the moisture conserved by summer fallowing has been sufficient to make soil 
leaching possible, resulting in the loss of large amounts of plant nutrients. 
Dry summers make it difficult for straw or other organic materials low in 
nitrogen to decompose in the soil unless summer fallowing is practiced. The 
rapid destruction of soil organic matter effected! by summer fallow tillage is 
said to produce a poor physical condition of the soil. 

The return of straw to the soil has a depressiiig effect on nitrate a ccuin illa- 
tion, which is more pronounced when the nitrogen content of such material is 
less than 2.25 i>er cent and when the soils are deficient in nitrogen and organic 
matter. Fresh straw manure when applied to soil had practically the same 
depressing effec’t on nitrate accumulation as straw. It was found that the 
amount of organic matter in soil con not he increased as rapidly by the addi- 
tion of residues low in nitrogen as by the addition of those materials having 
a higher nitrogen content. Straw and strawy manure were, therefore, found to 
he limited in ilieir value for the maintenance of organic matter in soil. 

It was found that a legume crop introduced in the place of a summer fallow 
benefited the succeeding grain crop as much as an average summer fallow 
tillage. Summer fallow’^ w’as found to bo unnecessary where the annual rain- 
fall is 18 in. or more, provided legumes or intertilleii crops are growui In rota- 
tion. No continuous cropping system Is recommended for that portion of the 
area where the annual precipitation is less than 18 in. 

The influence of growing upon oxidation processes in the soil, 

J. R. Nelleb (Soil Sci., IS (1922), No. 3, pp. 139-159, flgft. 3). —-Experiments 
conducted at the New Jersey Experiment Stations to determine the influence 
of growing iflants UT)on the oxidation activities taking place in soil and specially 
prepared sand cultures, as indicated by quantitative measurements of the total 
carbon dioxld liberated, are reported. 

Special apparatus was devised by means of which the total carbon dioxld 
liberated by the oxidation processes taking place in the substrata employed 
during the period.^ of plant growth could be measured quantitatively. This 
Involved the complete exclusion of atmospheric carbon dloxid. That portion 
of the total carbon dioxld evolved from the soil which was fixed by the plants 
in the photosynthetic processes was determined by anaiyses of the plants for 
total carlKin. The remainder of the total carbon dioxld was retained in absorp- 
tion towers containing barium hydroxid and was quantitatively determined. 

It was found that the oxidation processes in sand cultures to which organic 
matter was added were accelerated by growing green plants, the average total 
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carbon dioxUl recovery from the planted cultures being 12.1 per cent higher 
than that from the unplanted check cultures. Growing plants very greatly 
increased the oxidation processes in a soil of average productiveness, as indi- 
cated l)y the total carbon dioxld produceil. The average total amounts of 
carbon dioxld recovered from cultures planted with buckwheat, field peas, and 
soy beans were 116.5, 70.8, and 00 per c‘ent greater, respectively, than were the 
wrnispondiug amounts recovered from the unplanted check cultures. 

During the growth of a second crop of soy l)eans on the same soil tlje increase 
in the oxidation activities over those exhibited in the unpianted soil was more 
pronounced tlian it was during the growth of the first crop. 

All the exi:>eri mental evidence obtained indicated that growing plants of 
huckwlieat, barley, soy lieans, and field peas have a beneficial influence upon 
oxidation activities in the substrata in which the plants are grown, and sug- 
gested a symbiotic relationship between the soil-oxidizing organisms and tlie 
growing green plants. 

Kquilibrium studies with certain acids and minerals and their prohahle 
relation to th<‘ decoin position of minerals by bacteria, D. Wright, jr. 
(Oalif, Unit'. Puhtt. A or. 4 (192:^), A'G. JO, pp. fifjH. So ). — In a eon- 

tri!>uti<»n from the University of ChiUfoiniu stmlies ol solution and disintegration 
of minerals l»y tin* a(iion of end prodiais of haeteriai activity are reported. 

In tins work equilibria of eiTtain minerals and various conc^entratlons of 
a<‘ids and Hiiiilibria of the same mimu'als witli solutions in which bacteria were 
]irodu<lng acid \v<‘re studied. It found that the reactions occurring in the 
bacterial series coul’ormed with tlie same formula as did reactions occurring 
in tlHj mineral-acid series. Tlie results suggested that u general relation exists 
between the initial hydrogen-ion concent ration of the aeici and the amount of 
material which the acid brings into solution when in contact with a mineral. 
It is concluded tliat tlie ac'tion of acid hacderial end products upon minerals is 
explainable as a chemical rcaiciion. 

Nitrogen economy in soils, F. K. Hear {J(rur. Amer. Soc. Aaron., 74 ^922), 
No. 4, pp. iS(t~irt2)~ In a eoninhution trcuu the Ohio State University a sum- 
mary is givc'n of the results ol a number of diffeiviit studies on nitrogen in 
rain water, symbiotic and nonsyiiibiot ic fixation of atmospheric nitrogen, and 
of the inc'ome and outgo of soil nitrogen as indic’uted iiy tlie l.\simcdcr method. 

The conclusion is drawn that the j>o!iit oi eciuilibriuni between nitrogen in- 
come and outgo in soils varies wdth many factors. imi>orlant among wliicdi are 
temperature, rainfall, soil reaction, cropping s.vstem, fertilizer treatment, and 
soil texture. In northern latitudes with a cool climate the nitrifying procc‘ss 
is slower, but there is considered to be undoulittHlly a corresponding reduction 
in the rate of nitrogen fixation. In southern latitudes nitrification is more 
rapid, and, with indifferent cropping systems, the total nitrogen content of 
the soil may be reduced to a very low jioint. 

As the soil reaction becomes increasingly acid, the rate of nitrification and 
of nitrogen fixation is reduced. It is thought that the most rapid combined 
fixation will occur under conditions in wliich the soil is kept neutral or slightly 
alkaline in reaction, and in which the crop rotation has included regularly a 
legume crop wdilch has been stimulated to large growth by the use of phosphate 
and potash fertilizers. The evidence indicates that the nonsymbiotic fixation 
processes are responsible for a considerable part of the nitrogen fixed under 
field conditions. 

It is stated that under what might be considered average cropping systems, 
the nitrogen gains and losses in tlie average soil In the latitude of Ohio ap- 
parently come to equilibidum at a nitrogen content of from 2.tKX) to 3,000 lbs. 
of nitrogen i>er 2,000,000 lbs. ^of surface soil. The use of pliosphate ami [>otash 
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fertilizers apparently enables the nitrojjen-fixinj; orj^auiHius to satisfy the 
nitrogen requirements of larger crop yields, but if the ciops are removed the 
point of equilibrium in the soil is disturbed but little. If there is an accumula- 
tion of phosphorus, the point of equilibrium will be raised to correspond to the 
increased content of this element 

Intertillag^ of crops and formation of nitrates In soil, T, L. Lyon {4our, 
-Iwer. Boc. Agron., J4 (1922), No, 4, pp, 97-109, figs. H). — In a contribution from 
the New York State (^,olloge of Agriculture, studies conducted during two years 
on a sandy clay loam soil to ascertain the effect of cultivating, scraping, and 
mulching with straw on the nitrate content of implanted soil and on the yields 
of corn ar(^ reported. 

The nitrate contents were highest during both years in the soils of the culti- 
vate<] plats, followtxl in order by those in the soils on the scraped and mulched 
plats. Moisture determinations indicated that the higher nitrate content of 
the cultivated plats was not due to moisture as that constituent w^as practically 
the same in the cultivated and scraped soils. Tlie mulched s<dls had the Idghest 
moisture content. 

The corn yields were greater on tl»e mulched than on the S(‘rapod plats, but 
this could not h<* attributed to the larger supply of nitrate nitrogen as (lie 
mulched plats contained less nitrates than the scraped plats. This is taken to 
indi<*ate that the productivity of the soil is not always pro]>ort jonal to its 
capacity for nitrate production. 

The evidence pn^sented is in favor of the assuniption that the nitrate content 
of the cultivated soils is higher than that of the scrapi^i soils because of the 
aeration produce<i by stirring with the cultivator (Cylinders of soil taken 
from the held without disturbing the soil structure nitrilied only slightly on 
standing at a moisture content and temperature favorable to the formation of 
nitrate.s, while similar soil that had been aeratinl ga\e a larger increase in 
nitrates. Tiiider similar conditions a c>lind(‘r of soil from a more compact 
part of the held nitritied less than did one from a less compact section. 

Cultivation and nitrogen fertilization, H. A. Noyes, .1 H MAaTsoi.E. and 
H. T. King (Jour. ImJvs. and Engin. Chem., 14 {1922), No, 4, PP- 299-S02), — In 
a contribution from the IMolIon Institute of Industrial Tiesearcli, studies are 
reported to determine the effectiveness of second applications of nitrogenous 
fertilizer to vineyard soils at the time of blossoming as indieati^fl by the amount 
of nitrates present in the soil under different vineyard conditions. It is noted 
that in the Chautauqua and Krie grape belt, where two a]>plieations are made, 
the hrst is made at the lime of plowing. 

Expei’imeuts carried on under conditions of ample aeration showed that the 
nitrates tend to increase in proportion to the active organic matter present in 
the soil, and that a growing crop has an effect on the nitrates present. Early 
applications of sodium nitrate and proi>er cultivation were found to result in 
tlie presence of considerable quantities of nitrate in vineyard soils at the time 
second applications are often made. 

Turning under cover crops in vineyards in the spring increased the nitrate 
content of the soil. Nitrates were found in quantity in these soils at regular 
intervals during the growing season, except at the start. 

The results are taken to indicate that an application of available nitrogen at 
plowing time should be sufficient for properly cultivated vineyard soils. 

A» Investigation on nltriffcation and denitrification in tropical soils, 
F, <j. OERREimN (Arch, fiuikenndus. Nederland. Indie, 29 (1921), Noft. 4S, pp. 
1297^14B0; 44 PP- 14^1-1530, pU. 7, figs. 14 ; also Meded. Proefsta. Java-^^Suiker- 
)ndu»„ Landhoiiwk. Ser., No. S [1921}, pp. 186, pis. 7, figs. 14l ^ Chem. 
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ZrniUl., 1922, 11, jVo. 5, pp. 255, 256). — The itpsultR of an extoiKleci serios of 
studies are reported, which are taken to indicate that the phenomena of nitrifi- 
cation and denitrification are of great importance to the productiveness of Java 
sugar cane soils. 

Studies of the factors which influence nitrification in these soils showed Uiat 
the occurrence of a strong nitrite reaction was completelj^ governed by the 
H-ion concentration of the culture medium. No nitrite occurred with a pH 
value of 7.2, but it did occur at a pH value of from 3.0 to 4 4. 

The so 'Called Sarapan or gravel soils showed the host nitrifying power. 
Amuioniiiin sulphate added to sand soils was for the most part retained in the 
top layer of from 10 to 20 cm. (4 to 8 in.) when the clay content was only 
about 10 per cent. In liquid <-ultures a concentration of ammonium sulpMte 
of from I 5 to 2 pej’ cent prevented the further development of nitrifying 
l)acteria. This limiting concentration of ainmoniuin sulphate varied in 
different soils. In ordinary sand soils the highest nitrate content was obtained 
With 1 j>cr cent of ammonium sulphate, while in tlH» strongly absorbent gravel 
.soil a concentration of 4 per cent of ammonium sulphate resulted in nitritlca- 
lion amounting to 90 per cent of the maximum After nitrific'ation it was 
found that 81 and 54 jier cent of tli(‘ added ammonia nitrogen could he leached 
as nitrate out of the gravel and light clay soils, respe<tively. while before 
!tif ritlcal ion these losses amounted to only 1.1 and 2.1 per ctmt, re^spectively. It 
is concluded that ammonium snlphat(‘ sluaild he added to light clay soils in 
small amounts and at intervals rather than in one large amount. 

Studies on the relations between the nitrifying power of soils and the growth 
of crops showed that tlie idtnfyinu powers of diffenmt soil t.vpes can vary 
widely witluait iniuring then* yu’oductiveness. It is ('oneJuded that tlie value of 
nitrifying jiower as a direct <*ans(* of soil productiveness has been much over- 
estimated b.\ others, although it is admitted that in man.v tropical soils a go<id 
stand of can(‘ usually accompanic*s good idt nt. ving pow€u\ On the other hand 
it was found that verj little nitriri<*ation takes place in productive rice soils, 
and that rice uses ammonia as its main source of nitrogen. 

Studies of denitrificalion lod to tin* conclusion tlmt in tro])ical soils a great 
part ot the nitrate nitrogen is lost Uirongh deiul riti(*ation. esiiecially where 
they are fiooded. 

The eiVect of drying soils on the water-soluble constituents, A. F. (Jijstaf- 
soN (Soil IS {1922), Ac, 3, pp. 173-213). — In a contribution from the New 
York Cornell Kxperiiuent Station, a review is givam of work by otlUTs hearing 
on the subject, and studi('S on the cfl\‘cts ot drying and heating soils at 105'' (\ 
on the amount of total vvater-soluhle solids recoverable by extraction with dis- 
tilled vvatew are rei)orle<l. 

It was fouml that oven drying uuMvastal to a marked degree the quantity 
of water-soluble material removed from soil by i : 5 extraction with distilled 
water. Air-drying sw^amp soils increastnl the water-soluble material, and oven- 
drying this air-dri(‘d soil brouglit about a stdl further increase. 

Storing soils for nine weeks at 8 to 12° in open jars, in which water evapo- 
rated w^as reston^d eadi w<>ek, or in sealed tubes in its original condition did 
not markedly affect the total Hi>luhie material. Nitrification occuri*etl in the 
open jars, while nitrates decreased as a rule in the sealed tubes. 

Keeping soil at room temperature and opUiimm moisture eoutent for nine 
weeks did not materially affect the amount of soluble material, hut there was 
a slight increase in all soils except white silt loam. Keeping these soils satu- 
rated at the same temperature greatly increased the soluble material. In the 
first case nitrification was active, while in the latter denitrification was com- 
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plete. Oven drying decreased the nitrate content of these soils. When potas- 
sium nitrate in two concentrations was added to four grades of quartz, it was 
not wholly recovered in one or even two 1 : 5 distilled water extractions. From 
the more dilute solution from 67 to 80 per cent of the nitrate was recovered in 
one extraction, while from the more concentrated 77 to 95 per cent was re- 
covered. When potassium nitrate in a dish was heated in an oven at 106° 
for eight hours, after being evaporated to dryness, a distinct loss of nitrate 
occurred. 

These results are taken to Indicate that in planning soil biology studies, pot 
cultures, or other greenhouse fertility investigations, the soils used should be 
kept under conditions strictly comparable as to aeration, moisture content, and 
temperature in order to avoid the introduction of uncontrolled factors which 
might lead to erroneous conclusions. 

Viable legume bacteria in sun-dried soil, W. A. Albrbcht {Jour. Amer, Soc. 
Aifroti,f H {1922) y No, 1-2, pp. 49-51), — Studies at the Missouri Experiment 
Station to determine the Influence of sunlight on the efficiency of infected soil 
as an inoculating agent are reported. Four fertile silt loam soils of two 
different tyj)es, each of which produced good crops of thoroughly Inoculated red 
clover and soy beans one year, were used. 

It was found that the PHoudomonm radicicola was effective for inoculating 
tlie following seeding, whether the soil containing it was dried in the absence 
or in the presence of direct sunlight, and that the dried soil stored for 30 months 
was ns good for inoculating purposes as the fresh moist soil gathered from the 
field. 

These results are taken to indicate that direct sunlight and desiccation are 
not so destructive to this organism in its native habitat as has been stated. 
Even though some of the legume bacteria may be killed when tlie inf(*cled soil 
is exposed to the sun, tlie number of them so destroyed is not great enough to 
impair seriously the efficiency of such soil as an inoculating culture. 

Sterilization and disinfection of soil, 1\ Waouet Prod, Chim, [PaH«], 

2S {1920), No. 22, pp. 655-658 ; 24 {1921), Nos, 4, pp. 115-118; 6, pp. 188-181).-- 
A summary of investigations on the subject is given, together with a discussion 
of the theories advanced from different sources as to what actually takes place 
in tlie soil during and after disinfection and sterilization by different means. 
It is admitted that partial sterilization at least has a beneficial influence upon 
the productiveness of c*ertain soils, but no sf>ecific conclusions are drawn as to 
the reasons therefor. 

Soil improvement and economical crop production, N. B. Wintebs {Clem- 
son Agr. Col, S, C,, Ext, Jiul. 51 {1922), pp, 27, figs. 14). — Practical Information 
is given on the control of soil moisture, increasing and maintaining the supply 
of organic matter in soil, deep plowing and thorough tillage, and systematic 
and intelligent use of lime and fertilizers as important factors in soil imiirove- 
ment and economical crop production, with particular reference to conditions 
in South Carolina. 

Soil fertility work, H. B. Bkown and J, F. O’Keixy {Mississippi Sta, Rpt. 
1921, pp. 17, 18). — Tests of various crop rotations in progress for 11 years 
showed that on plats cropped to corn continuously, cowpeas planted at the last 
cultivation gave an increase of 7.7 bu. of corn f)er acre. Cowpeas and manurq 
applied the year before gave an increase of 9.8 bu. per acre on soil naturally 
less fertile than the check plat. The plat in oats and vetch and cowi^eas con- 
tinuously yielded 639 lbs. more oats and vetch per acre than the average plats 
In rotations containing corn and cotton. Plats in cotton continuously yielded 
767 lbs. more seed cotton per acre where 5 tons of manure were applied an- 
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mmlly. Where oats and vetch and cowi>ea8 were in a rotation, corn made 8.4 
bn, per acre more than in a corn -cotton rotation. 

An experiment to determine the relative value of cowr>eas, soy beans, and 
velvet beans for increasing soil fertility, both when used alone and when 
planter] in corn, showed that the plats from which the legumes were not 
removed yielded more than 50 per cent more wheat than the ones from which 
they were removed. The legume-hen ring plats yielded 43 per cent more wheat 
than the ones which had no legumes. 

[Green mannringL O. F. Brtsooe {Missiftnippi ^ta. Rpt. 1921, pp. 25, 26 ). — 
Three yt'ars’ experiments on a poor sandy soil to compare the fertilizing value 
of forest leaves, green manure, and stable manure on oats showed that during 
the first year corn stalks, forest leaves, and pine leaves had practically no 
effect. Tlie next year they all gave an increase over the previous year, while 
alfalfa, cotton stalks, and stable manure all showed a decided decrease. This 
is altrihiited to the rapid decay of the alfalfa, cotton stalks, and stable manure 
and the slow decay of the corn stalks and leaves. 

In an exi)eriment to determine the limit to the amount of green manure 
that ca!i he turno(i and still produce an increase of crop, It was found that 
4(1 tons of alfalfa turned under gave a larger crop of oats than GO tons. The 
addition of lime with GO tons of alfalfa caused a large increase. This is taken 
fo indicate that one factor causing decrease where large amounts are turned 
under is a<‘ldlt,v A part of the decrease is also due to lack of moisture, since 
the heavy mass of GO tons of alfalfa prevente<l the penetration of water. 

Green manuring table, M. Hoffmann (4r5. Diut. Landw. Gcaell., No. Sll 
(1921), pp. 12, pi. / > .“ 4?-olored graph.s are presented showing the average 
amounts of plant nutrients which may he produced In the soil by green manur- 
ing as compared with those resulting from the use of stable manure. Data are 
also given on the composition of the more important green manuring crops. 

Fertilizer work, H II. Hkown and J. F. O’Kefly (Mississippi Sta Rpt. 1921, 
pp. 16, 17 ). — Studies by J. P. Trotter with vafious phosphorus fertilizers on 
<‘Otton showed that it Is niipi olitahle to use acid i)liosp]iate, raw rock phosphate, 
Florida soft phoHi)hat«\ arid duplex basic phosphati^ on the valley soil at the 
station farm. Raw rock phosphate and tiower.s of sulphur when used separately 
appeared to have a tlepresslng effect, hut when used together gave a consider- 
able gain. Stable manure used for comparis<m gave very profitable gains both 
w'ith and without raw rock i^hosphate. 

Comparative tests of sodium nitrate, ammonium nitrate, and calcium 
cyanamld oii corn when applicMl at rates of 1(X) and *2(X) lbs. per acre showed 
that sodium nitrate gave tlie best results, followed in order by the ammonium 
nitrate and c,vanainicl. An application of 200 lbs. per acre gave better gains 
than 100 lbs. but was not as profitable 

It Is stated that the use of lime in a rotation of cotton, corn, oats, and a 
legume did not show any consistent gain for any form or amount (»f ilrnc usc»d. 

Availability of some nitrogenous and phosphatic materials, G. 8 Fraps 
{Texas 8ta. Bui. 287 (1922), pp. 5-16, figs. 2 ). — ^Tests of various materials con- 
taining plant nutrients to determine the availability of the latter are reported. 

The nitrogen of charred wheat was found to have little fertilizing value. 
While calcium carbonate increasf»d the nitrification of cottonseed meal in soils, 
in two cases there was a decrease in the amount of nitrogen assimilated by 
plants and in one case a slight increase. The nitrogen in cyanamid averaged 
about 10 per cent more available than that in cottonseed meal in tests on six 
soils. The nitrogen of muck tankage was about 10 per cent and that of horn 
and hoof meal about 84 per cent as available ns that of cottonsee<i meal. 
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In a test on one soil the phosphorie add of rock phosphiate was not as- 
similated. The phosphoric acid of vlvianitc was about one-third, that of trlpllte 
about ont^fourth, and that of wavellite and dufreuite about one-tenth as avail- 
able as the phosphoric add of acid phosphate. Starch decreased the assimila- 
tion of phosphoric acid. (Calcium carlxmate slightly decreased the assimilation 
of phosplioric add from acid phosphate, viviauite, and wavellite, and slightly 
increased that assimilated from diifrenite. It caused a decided increase of the 
assimilation of jihosphorh* acid from triplite. Sidcrite decreased the availa- 
bility of the phosphoric acid in rock pliosphate and decidedly Increased that of 
vlvianite. When measure^! by tour crops the phosphork* acid in phytln was 
HlM)ut as available as that of acid phospliate. The phosphoric add in the 
aqueous extract of cottonseed im^al was much less available than that in crude 
phytin. A considerahle variation in the availability of the phosphoric acid 
of basic slag in difIVient soils was observed It aviwaged about 65 per cent 
as available as that of acid phosphate. 

Thirty years’ experience with sulphate of ammonia, J<\ W. Morse {Maf^sa- 
clmmtts StcL liul. 204 {1021), pp. pin. 2 ). — The results of experiments 

begun in 1889 on sandy loam soil with ditTcrent crops in wltich ammonium 
sulphate was us€m 1 as a source of nitrogen year after year in a single arbitrary 
quantity are reported. Tlie amount of fertilizer nitrogen applied as ammonium 
sulpbati* was not dictate<l by the value of the cr<vps to be grown. 

It was found that ammonium sulphate was effective as a fertilizer when 
aceoinpanied by an application of lime. In the absence of lime it was some- 
times injurious, due to tlie formation of soluhJe compounds of manganese, 
aluminum, and iron. Injury was greatest during dry periods, when the 
]ess<med soil moisture became more saturaUxl with soluble salts. Ammonium 
sulphate was particularly effective on the cereals, corn, oats, rye, and millet, 
when tliese crops did not follow a clover crop. Potatoes were not benefited 
by ainiiKuiIurn sulphate. Soy beans when iininoculated respomled well, hu( 
this efftH't decr(‘ased as the root nodnles increased in the later years. Cloviu* 
was not inu(‘h iHuioliied by ammonium .sulphate, hut mixed grasses in 1920 
were mudi increased h.v it In general ammonium sulphate was found to he 
about nine-tenths as eft ec the as sodium nitrate pm* unit of nitrogen. 

Tlesults of field .studies in eane culture in Java. —Studies with furnace 
ashes, molasses <*inder, inolascuit, molastego, and molastella up to 1918, 
♦T, Kuyceu (Ajr/t. ^uiKvrnuJuf^. Xedcrhind. hulic, 20 {1021). .Vo 10. pp. 501-654. 
figs. 6; abs. in Chem. .Wav. 15 {1021). No. 18, p. S17S). -Thei results of 185 
different experiments, including 229 observations on the fertilizing value ot 
ashes from sugar refinery furnaces on cane, are reported in considerable detail 

Marki'il increases m yield resulting from the use of furnace ashes were noted 
in only a few instances, hut small increases were observed in many cases. 
They seemed to he best adapt oil for use on certain soil tyjios, and gave tbe lK\st 
results on heavy soils detlcient in phosplioric acid. The ashes are therefort' 
consldereil to act mainly as a phosphatic fc'iTUizer and a mechanical ameliorant. 
In certain cases, liowever, they gave good results on light soils well supplied 
with phosphoric acid. They had no Inftuenco on Java soils as a potassic fer- 
tilizer. They increascHl tlie amount of the cane crop primdpally, although in 
most cases tliey increased the sugar yield to some extent. 

Molasses cinder consists of a mixture of 300 parts of molasses, 250 parts 
of ashes, 100 parts of filter press cake, 60 parts of stable niaiuire, and HO parts 
of bagasse meal. Thirty-tive different tests with this mixture showed it to 
have little fertilizing vidue, and injury was noted In a few cases. 

Molas(.‘Uit and molastego are mixtures of molasses with bagasse meal, the 
former containing 80 per cent and the latter 72 per cent of molasses. Molas* 



1922] 


SOILS — FEETILIZEE8. 


219 


tella is a mixture of molasses and cassava residues. The very slight Increases 
in yield obtained by use of tliese mixtures in certain cases is attribute<i to 
their molasses content, and it Is thought that the high content of cellulose in the 
molastella may be injurious. 

The recovery of potash as a by-product in the blast -furiiact^ industry, 
W. H, Ross and A. R. IVIerz {Jour Imlus. and Cheni., 14 (1922), No. 4* 

pp. S02, 203). — In a contribution from the IT. S. Department of Agriculture, the 
results of a study are presented which showed that the weighted average of 
the potash in the ores, coke, and limestone used in the hlast-fnrnace industry 
amourds to approximately 0.2 p(U’ e<mt for each material, which is less than 
one-third as great as that found for the raw' mix used in the cement industry 
In the case of the ores the potash ranges from 0.05 per cent for Mesaba ores 
to over 2 i>er cent for certain foreign ores. As the consumption of high 
potasli on^ is relatively small as coinpare<l with low potash ores, the w’^eighted 
average of the potash in the ores consnnied is less than the mean average found 
lor dilfereiit ore sam])h*s On the basis of weighted averages the total potash in 
the ore, (‘oke, and Iln>estone used in blast furnaces amounts, rosr)ectively, to 
7 2. 19, ami 4 9 lbs per Ion of pig iron, or to a total of 14 lbs. The potash 
in the slag amounts to 8.4 lbs., wduch leaves a balaiu^e for the potash volatil- 
ized of .5.b lbs. i>er ton of pig iron. This amounts to a total for all plants of 
about IfKIOtM) tons annually as <‘ompared with 87,900 tons for the cement 
industry. As there are twice as many blast furnaces as cement jdants In the 
{ nited Statt^s. tlie (inantily of pota.sh lost per individual idant must he less in 
the blast furnace than in the cement imlustry. but it is jiossible that the dust 
trom some l)last furnaces in which inanganiferotis or soutlu'rn ores are used 
may be richer than tlu* ricliest cement dust 

Studies of sulphur ovidation in sulphur-floats-soil mixtures, J. S. Joiff 
i Hofl 8'c7., is (7h22>, No. J, pp. I07-11S, 2) -Stmii(»s oondmded a1 th(' Niwv 

.Terse\ f^xperiment Stations on the otTeci of aeration and initial reaction on the 
('Xidation of sulphur in sulphnr4loats-soiI nrxtnres are re])orte<i. 

In the aeration studies it was found that more <*itrute-solubU' iihosphorus wms 
formed in aeratinl mixtures than in nonaerattsl mixtuies until the jdl of the 
nonaerated mixtures reaeht'd the valiu' 2 S. alter wdiich the nonaerated mixtures 
produced solnlde piiospliates as ta^t as the aeraU'd mixtures. This result is 
taken to indicate (hat aeration eeaseci to be a factor in the meelianisin of sulphur 
ox da lion after tlie mixtures reH<*hed a pll value of 2.8 

In the initial reaetmn studies it was found that sinnli ailditions of sulphuric 
acid have a beueticial inthienct‘ on the process of sulphur oxidation in snlplmr- 
tloals-soil composts, (ireater amounts of sulphuric acid se<nned not only to 
kill most of the imerohial flora but e\en to slioch the sfioocesi ^adphln’ 
oxifbzers. It i.s consid(*red probaiile that the addition of small amounts of acid 
eliminated undesirabh* (*ompetitors frmii the lield and gave* fr(‘e range to the 
sulphur oxidizers, but b(‘yond that }>(>int caused harm The results are taken 
to indicate, however, that the addition of muall amounts of acid scxmied to 
benefit sulphur oxidation. 

A study of the eoui-se of <*onv(‘rs}mi of insoluble phosfihates into soluble phos- 
phates in sulphiir-floats-HOll mixtures is also reported. The results are taken 
to indicate that the crucial reaction f<ir the conversion of the insoluble phos- 
Iihates into soluble plios])bates is that obtaining in a hydrogen-ion concentration 
corresponding to a plT value of 2.7. It is considered apparent that at this point 
the primary phosphate is formed which reacts wdth the tertiary, forming sec- 
ondary, and in combination with the sulphuric acid constantly being formed in 
the cultures, completes the reaction. 
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Preliminary studies on the isolation of sulphur-oxidizing bacteria from 
sulphur-floats-soil composts, J. S. Joffe (Soil Sci.f IS {192^) ^ Na. 3, pp. i(»i- 
172). — In a contribution from the New Jersey Experiment Htatious the more 
important studies of the sulphur cycle from a biological standpoint, with par- 
ticular reference to sulphur oxidation in soils, are briefly reviewed, and pre- 
lim In ary studies of the process of sulphur oxidation and the reactions involved 
are reported which included the isolation of the organisms and an investigation 
of their morphological and physiological characteristics. The presence of a 
specific organism, which in 150 days oxidize<l nearly 50 per cent of the sulphur 
used, was demonstrated and its purity apparently proved. The associative 
action of fungi and bacteria in the oxidation of sulphur in soils is also discussed. 

Sulphur oxidation in “ black alkali ” soils, W. Uddolfs {HoH IS 

(1922), No. 3, pp. 215-229, fig. /). -Studies conducted at the New Jersey Experi- 
ment Stations on the influence of Inoculated sulphur on soil contiilning an 
excess of black alkali are reporteil. 

Soil to wliich inoculated sulphur was added seemed to assume, through the 
formation of sulphates, a new set of physical r)roperties characterized by a 
more complete flocculation and changes in water-holding jx)\ver and apparent 
specdflc gravity. 

In “black alkali’’ soils small amomits of sulphur exertixl little or no 
influence upon the hydrogen-lou concentration, but larger quantities brought 
about a decided change. The changes were similar in cultures kept in an 
incubator at C. and at an optimum moisture content and in culture^ kept 
in glazed earthenware i)ots in the greenhouse which were watered at indetlnite 
intervals. 

Leached soil was more reudil.y ueutraliz(‘d by the addition of inoculated 
sulphur than unleached soil, as indicated by titration and hydrogen -ion con- 
centration methods. After 18 weeks tiie added 8uli)hnr laid l)(X?n [>ractically 
oxidized in all cultures. Carbonates were transformed into bicarbonates with 
the Increase in sulphur oxidation. Althougli higli alkalinity was changed into 
Less alkalinity, high salt contents remained, since no leaching oecuired. There 
wuis a striking relation helwecji tl»e sulphate foimation and the flocculation, 
turbidity, and apparent specifl<* gravity of the leached and unleached soils. 
Sulphate formation tended to cause aggregation of the black alkali and Hanford 
sandy loam soils used, and the water-holding power seemed to be changed. 

The biological flora ('xpres.stHl in numbers of colonies growui on agar plates 
varied directly with tlu* change in Jiydrogeii-ion coii(*<mtration. The cultures 
wdth the unleached so*!, which received suflicient amounts of inoculated sul- 
phur to neutralize (be alkalinity, produced after 12 wwks of incubation live 
times as many colonies p(‘r plate as did tin* untreated cultures, and the treated 
cultures of the leached soil from three to five tunes as nuiuy colonies as did 
the untreated lultures. Alter 18 W’eeks these culturc^s la both soils produced 
approximately ten times us many ('olouies as did the untreated cultures. 

The biological flora changed witli the increa.se (d the liydrogen-iou concentra- 
tion. In the leached soil cultures, which reachinl or approaclied the neutral 
point after sulphur application, there were but relatively few colonies of molds 
and Actinoinycetes, wdiereas the colonie.s countfxl on agar plates made from 
infusions of untreated soil consisted largely or nearly entirely of molds and 
Actinoinycetes. Harley seeds germinannl and grew readily in alkali soil 
treated with Inoculated sulphur, but the pUintlets were always killed by the 
salt incrustations on top of the soil which dissolved when the pots were 
watered, while the water penetrated the soil but .slowly on account of its poor 
physi(*al condition. 
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The effect of alum on silicate colloids, O. S. Scofield {Jour, Wash. Acad, 
Sci., 11 {1921), No.. 18, pp. ^38, 4S9). — ^In a contribution from Uie U. S. Depart- 
ment of Agriculture, it is stated that laboratory and beld studies have shown 
that aluinimim sulphate is very effective in iiui)roviiig tlie physical condition 
of certain irrigated soils that are relatively imperin cable to water and tliat 
become very hard on drying. This salt is readily soluble and in solution reacts 
directly with sodium silicate, forming an insoluble aluminum silicate and 
leaving In the soil solution the resulting sodium sulphate which may be re- 
moved easily by leaching. 

“Aluminum Hulphute may be used freely on alkaline irrigated land without 
injury to succeeding croi)s. In fact an examination of the leacliings from soils 
to which liberal applications of aluminum sulpliate have been made shows 
that pra<‘tically all tlie aluminum is i)recipllated in the soil, and that corre- 
sponding quantities of scxiium, calcium, and magnesium are released into the 
soil solution combined with the sul]»hate radicle.” 

Inspection of commercial fertilizers for the season of 1921, H. D. Has- 
kins, D S. Walkek, and K. W. Swtkt i MaHHuchvsetls I8ia. Control Kcr liul. 16 
{1921), pp. 5~S9). — This l>ulletin presents a summary of the results of analyses 
of 1,504 sani])kM5 of fertilizcu-s and fertilizer materials, representing 556 dis- 
tinct hraiids, (*<)llected for ius]>(H*tion in Massachusetts during 1021. togndher 
uith guarantees and general information on in.spectirm and its results. 

Inspection of lime products used in agriculture for the season of 1921, 
H. T>. Haskins, L. S. Wai klk, and J{. W. Swirr ( Mossadiusettfi Sta. Control 
Ser. Bvl. /7 {1921), pp. 3-S, jUi. D.- -Results of analyses, with guarantees and 
valuations, oi fmmplos of 26 lirands of (‘aiislic, hydra t(‘<l. i)recipitated. and air- 
sluked limes, lim(‘ aslies, ground raw limest(UH‘, and ground shell lime collected 
for inspe(4jon in Massacliusf'tls during 1021 are presented, together with data 
on the importance of the degree of lliumess of ground limestone. 

Fertilizer registrations for 1922, (1. S, Oathcaut {Neto Jersey i8ias. Bui. 
36If {1922), pp. 5-29). ~ -A list of brands of fertilizers and fertilizer materials 
registered lor sale m New .Jersey (or the fiscal year eudiug October 61, 1022, is 
])rcs(mted. 

AGRICULTURAL BOTANY. 

Contributions on (dant breeding, J. Bkoili {Dcui, Landw. Vra^sc. Jf't {1920), 
Nos. 6/f, pp. W, ftps. 2; 75, pp. 613, 51'/; ',S {1921), Nos. 17, p. 121; SO, p. 
2S0; J/1, p. 312; 1/5, pp. 31/1, SJ/2) — Tlic several sections of this series deal, re- 
Kiiectively, with pollinlzing tools and technique; potato breeding; the qn<‘stion 
of ringing the stems; studies with varieties having few seeds; and discaission 
of results. 

Cenetie segregation, W. P.ateron {Ron. Sor. [London], Proc., Ser. B, 91 
(1920), No. B 61/1, pp. 358-368),— li is considered clear from the evidence here 
given that in a wide view of living things segregation can not \m^ exciushcly a 
property of tlie reduction division, and lliat for the present it siiould be re- 
garded as a possibility which may occur In any division in the life cycle. 

Floral asymmetry, P. Vuiij.emin (Compl. Rend. Acad. Sci. [Pat is], 172 
(1921), No. 1, pp. 35-38). — Aberrations from floral syminelry are discussed as to 
their frequency of occurrence, causation, and significance. 

Studies of the pollen tubes and abortive ovules of the Globe mutant of 
Datura, J. T. Bitohiiolz and A. P, Blakeslee (Ncfoncc, n. ser, 55 {1922), No. 
1431, pp, 597-599, ftp. 1), — In a previous publication (E. S. K., 44, p. 327), a de- 
scription was given of a number of mutants of Datura which are said to owe 
their mutant character to the presence of a single extra chromosome. Studies 
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of pollen grtiins and ovules are reported to explain the Inheritance in these 
mutants, which is almost exclusively through tlie ovules, the Globe character 
being transmitted to only about one-fourth of the offspring. The authors reiK)rt 
finding ditforeuces in the rate of pollen tube development, and it is inferred 
that the pollen tubes with Uxe extra chromosome number develop more slowly 
than the others and thus fall to fertilize the ovule. 

Algaroba seed germination tests, C. 8. Judd {Ilmraii. Forester and Agr., 
11 No. 12 1 pp. SJf2--344)> — Seed of Prosopis }uli flora were tested to ascer- 

tain any hastening or lowering of germination due to ixasslng through the 
intestinal tract of a horse. 

It was found that algaroba seed is prepared f()r quick germination in the 
intestinal tract only when the tough purchment-likc covering has previously been 
removed. This covering greatly hinders germination. Placing the naked seed 
in boiling water and soaking for 24 hours greatly hastens germination without 
Injury. The best germination was given by the nakxHl untreated seed. 

The action of chloropicriii on the gerniinative power of seed, E. Mi^ge 
(Cornpt. Rend. Acad. [Pans], 172 (/921), No. 2, pp. 110- lid; ahs. tn Agr. 
(^az. Canada, 9 (1922), No. pp. 254, 255). — It is found that chloropicriii exerts 
an influence on the gormlnability of seeds which varies considerably accoriling 
to the kinds lest(‘d, the dosage emiiloyed, and the duration of the treatment. 
Legumes, flax, etc., are little if at all affect erl, though germination is consider- 
ably reduced in Ix^et and more so In the cereals. 7'he impairment may amount 
to 30 per cent or more in case of wdieat. Siv also a previous note (K. S. R., 
45, p. 537). 

Recent work on soil acidity and plant distribution, E. T. Wiierhy {Sei- 
enoe, n. ser,, 55 {1922), No. 1450, pp. 50H-570), — A nwiew is given of some re 
cent ecological piiblicatioiiH, and the author ciaims that soil acidity is of 
fundamental importance in controlling the distribution of native plants. 

Determination of acid and sugar in aqueous extract from wheat varie- 
ties and of resistance to rust, A. Byoden (h. Landibr. A lead. Ilandl. och 
Tidskr., 58 {1919), No. 7-8, pp. 418-425; also in Meddcl. Centralanst. Forsdksr 
lordbruksomrildct. No. 192 {1919), pp. 20-25). — Tabular data are given for six 
to eight wheat varieties. 

Forces concerned in the <mlargeiiient of cells during growth: A nCw 
artificial cell, I). T. ]\Iac1>otjg.\j. {Abs. in ^^aiencv, n. ser., 55 {1922), No, 1429, p. 

"According to the author’s conception, the jirotoplast in its earlier stages 
is a solid cylindrical or globoid mass of Jellies. Enlargement or growth in this 
stage is l>y the addition ol new material and its swelling by the imbibition of 
wmter. Tins is said to ('oiustitute growth by uocretioii. The growth by dis- 
tension is thc‘ result of a f<irmatu>ii ol cavities or vacuoles in the protoplasm 
which are filled with substances that attract water and set up osmosis which 
causes a stretcliliig or enlargement of tlie entire mass. The protoiilasmic mass 
is described as including all substances in the cell wdiich may take the form of 
a reversible gel, that is, wdiicli Hqueties t>r dissolve.s in wmtor or by heat and 
wdii(‘h solidifies at low' temperatures or on dehydration. 

Cytology of Tilletia tritici, J. E. Dastuk {Ann. Pot. [London], 35 {1921), 
No, 139, pp. 399-401, pi. t, figs. ,9).— Results are givf^n in considerable detail of 
tbe study of T. tritici. 

Observations on some physi<‘al properties of protoplasm by aid of micro- 
dissection, W Seifriz {Ann. Bot. [Jmidon], 35 {1921), No. 138, pp- 269-296, 
flg. 1). — Protoplasm subjected to dissection in water is generally found to be 
immiscible therein. When miscibility does occur, it is due to extreme liquidity 
or disorganizaton. Immiscibility is due possibly to the characteristic col- 
loidal nature of the living substan<‘e, which may he merely colloidal structure, 
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although chemical constitution may be also a controlling factor. The absorp- 
tion and retention of water by protoplasm is thought to be essentially a process 
of imbibition, 

A contribution to the study of water-conductivity in sycamore wood, M. 

G. IIoi-MES (Anrt. Bot. [London}, 35 (1921), No. 138, pp. 251-268, flgs. 13). — In 
this pajKjr are described tlie results of an investigation into the constitution of 
the wood of young sycamore plants, with special reference to Its efficiency for 
the conduction of water, the work being a continuation of that begun on stool 
shoots of hazel (E. B. It., 41, p. 328) and ash (E. S. R., 43, p. 31), though 
observations in the present case are not confined to first-year wood. Oppor- 
tunity is taken to <*orrect a mistake which appears in some of the figures given 
in earliei* pa^xu's. With regard to tlie wood of the second and outer annual 
r.ngH, it is pointed out that tlxu'e is h'ss \ariation in ttie siieidfic ('oiid activity 
for water than in llie lirsl year wood; the vt'sstds are ^\i(ler hut less abundant, 
and tins teiaJs to lower somewhat the tigures for specific conductivity. In 
gciicrai, I lie specifa* (‘ondncti vity in th(‘ wood of young sycamore plants, esti- 
mated in its transverse as]HH*t, is near that found for hazel stool shoots and 
higher than that for ash. 

On certain plastids, with sp<‘cial r(‘fercnce to the protein bodies of Zea, 
lliciiius, and Coiiopholis, 1>. M IMottikii {Ann Hot [London], 3.7 { 19^,1), No. 
139, pp 3(f9-364, pL I ). — In addition to leucoplasts and chloroplasts, protein and 
probably oil bodies owe tbeir origin to plastids whose priinordia are piTma- 
neiit organs ol the cell, e:vlsting in the cytoplasm as densely staining rods or 
granules. 

In / nwij.H the prirnordia of the protein plastids are chiefly small rounded 
bodies distribnte<l in the cytoplasm. These increase in size, becoming relatively 
largo and very numerous, estx'cially in ftie outermost layers (>f endosperm, the 
ahnirone la.ver. Small protein granules ari.sing in the same manner occur also 
in cells bemaith the ah'urone layer. Tliese seem to be more numerous in sweet 
corn, 

fldie protein granules in Kiciiius arise also from preexisting granular or rod- 
shaped prirnordia. They aggregate in large numbers in vacuole-like cavities, 
and their combined products unite in these cavities to form the large aleuroue 
gra ns of tlie mature soimI. As the seed matures, at least a part of the protein 
foi'ins llie ciystalloids near whicli the globoid arises. Nothing was found to 
indicate that a globoid was a (*enter for the formation of the aleuroue granule 
as claimed by Pfefler 

The protein hodie.s in tlie parasite Oonopholis arise from priinordia in the 
same manner as in the endosperm of Zea, It Is considered possible that tlie 
oil in the seeds of Ru'inus owes its origin to od plastids, being the synthetic 
product of such plasi ids. 

Heinicellulose of apple wood, W. E. Tottingham, H. II. Rouf.iits, and S. 
T.B:rKO\SKY {Jonr. Biol. Vhrni., Jf5 {1921), No 3, pp. fig. 1 ). — Tliis papier 

covers the preliminary chemical phase of an investigation upon conditions of 
composition associated with fruitfulness in apple and other fruit trees. It 
deals with the composition of apjde spurs and adjacent wood, with special 
reference to the heinicellulose fraction. 

Analysis of apple wood from fruiting branches showed a high (*ontent of the 
acid-hydrolyzable material commonly designated as bemiceilulose. The alcohol- 
soluble fraction resulting from partial hydrolysis of this material lias l)(‘en found 
to contain large amounts of xylose and glucose, with a little galactose. Tt is 
suggested that this hydrolyzable material forms a reserve source of carbohy- 
drate ill the metabolism of the apple tree. 

7100—22 3 
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The function of calcinm in the nutrition of seedlings, It. H. Tbue (Jour, 
Atner. Soc, Agron,, IS (Wtl), No, S, pp, 91-^107).— This work deals with seedlings 
of various crop plants grown in water cultures mainly kept In darkness. The 
methods employed have been discussed previously (E. S. li., 84, p. 224). Other 
work more or less related has been noted (E. S. R., 33, p. 628 ; 41, p. 221). 

Prom the results as here tabulated and discussed, the author concludes that 
pure water represents a partial ionic vacuum to roots of plants and tends to 
establish an equilibrium with the cell contents by the withdrawal of ions from 
the plant. This leads in some plants and animals to deep seated changes and 
to consequent Injury. This injurious action is not fully overcome by any one 
pair of ions (salt) tested, but Is very largely overcome by salts yielding the 

Ca ion, to a very much less degree by those yielding the Mg ion, and but very 

-f 

slightly or not at all by those carrying the K or Na ion. 

The Oa salts most abundantly absorbed are OaCb, CaOoa, and Ca(NO»)s. 
CaSO, also is absorbed in an approximately like degree by plants that are at 
home on sandy and acid lands, such as alsike clover, white lupine, and peanut. 
For hearty feeders that reciuire rich soil and a higher lime content, the absorp- 
tion from CaS04 solutions is much less than from solutions of the other Ca 
salts named. This difference is probably to be attributed to the influence of 
the anion. 

The absorption of electrolytes is incTensed by the increase in the number of 
kinds of nutrient ions present in the solution. Further conclusions are de- 
tailed. 

The prospect regarding carbon dioxid fertilization, F. Uiedkl (Chem, Ztg,, 
45 No. 20, pp. 157, 158). — A review is given of published accounts fol- 

lowing the author’s reports of studies (E. S. R., 42, pp. 723, 816) on the use of 
carbon dioxid as a fertilizer. 

[The effect of carbon dioxid on plants], P, IlTEOEr (Cheni. Ztg,, 45 (1921), 
No. 104, VP> 8S0). — Discussion continuing that above noteil deals mainly 

with the practical aspects of carbon dioxid fertilization. 

The ehcniioal mechanism of assimilation by green p]ant.s, P. Maz^; 
{Ciympt. Rend. Acad. *SV‘/, fParfv], 112 (1921), No. S, pp. 17S-175). — Further de- 
tails are given on phases of this inquiry (E. 8. K , 47, p. 128). 

The stabilization of characters in plants grown in salt water, P. Lesage 
(Compt. Rend. Acad. Sci, [Paris], 168 (1919), No. 20, pp. 100S-~1005, fig. 1).— 
Pursuant to the account previously noted (E. S. R., 35, p. 228), the author dis- 
cusses briefly tlie gradual development during eight generations of characters 
in Lepidium sativum (short, plump, rounded seeds) regarded as new and 
stable, and resulting from environmental factors. 

Anomalies in plants grown In salt water, P. Eesage {Compt. Rend, Acad, 
I8ei, [Parts], 172 (1921), No. 1, pp. 82-84). — In 1920, anomalies, In seed sbax^es, 
which are described, appeared in the plants (Lepidium satimim) employed in 
the studios noted above and i)reviou8ly. 

Stadies in the energy relations of plants. — I, The increase in area of 
leaves and leaf surface of Cncumis sativiis, F. G. Guecoky (Ann. Rot. [Lortr 
don], S5 (1921), No. 1S7, pp. 9S-12S, figs. 15). — A method is described for ascer- 
taining the area of the leaves of C, sativus without detaching them from the 
plant. The errors (»f the method are discussed, and it is shown that a single 
determination of the total area of the leaf surface is significant to 6 per cent. 

The growth in length, breadth, and area of leaves in daylight is claimed to 
follow the same law as the growth in length of axial organs, displaying a grand 
I>erlod of growth. Under continuous electric illumination, however, the rate 
of Increase falls off from the first measurement of area onward. The curves 
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of increase in urea and in linear dimensions for a single leaf in daylight are 
of 8 form, and can be fairly represented by the formula of an antocatalytic 
reaction in which the material catalyzed gradually decreases in amount as the 
reaction proceeds. A modification of this formula Is introduced to represent 
the growth in area of single leaves under artificial light. 

The increase in area of the total leaf surface of plants grown in daylight 
in March and June closely follows a compound-interest law, the rate of increase 
nt any time being proportional to the area existing at that time. For plants 
grown in December, however, the increase of total leaf area follows a more 
complex law, wliich is indicated. Plants grown under artificial light appear, 
as regards total leaf area, to follow the same law as that for plants grown In 
full daylight in December, and show also the action of a detrimental time 
factor, which may he due to high temperature. 

It is shown that under comparable conditions the average leaf area is deter- 
mined by the product of Intensity and duration of light radiation. 

In support of tlie compound -Interest law of leaf surface growth, ('oefficieuts 
are quotfMi for correlations between maximum area of cotyledons and maxi- 
mum area of first leaf, between maximum area of cotyledons and dry weight 
of plant after 80 days, and between growth rate and crop weight. 

Photopc’sriodisni, the response of the plant to relative length of day and 
night, W. W. Gaknee and IT. A. Ai.lard (t>cienc(\ n. scr , 5,5 {1922), No pp. 

582, 5S3 ), — In a previous publication (E. S. R,, 42, p. 818), the authors showed 
that the length of day exercised a remarkable regulatory action in initiating 
or Inhibiting sexual reproduction in plants. Sul)se<iuent to this publication 
Investigations have been extended to cover other features of plant activity as 
a fleeted by the prevailing length of day. 

Preliminary to a full publication of the details of the investigation, the 
authors claim that the duration of the daily illumination period not only 
intluenc(>s tlu* (luantity of photosynthetic material formed, hut also may deter- 
mine the use which the plant can make of such material. In general, there is 
said to he an optimal light i)eriod for maxImuni upward or apogeotropic elonga- 
tion of the stem, which for some .species corresponds to the long summer days 
of higher latitudes, wliile for others the intermediate length of day, or the 
equatorial length of day, is optimal. Changes in the light period to sub- 
optimum conditions for stem elongation may initiate a series of characteristic 
responses wdiich are associated with periodicity in plant behavior. 

There is said to he at)parently an optimal light period for sex reproduction 
which tends to direct the energies of the plant more or less quantitatively to- 
ward flowering an(i fruiting A departure in length of day from the optimal 
for increase in stature is saUi to cause loss of domiiiauce of the apical bud, 
thus promoting various types of branching. Leaf fall and entrance upon the 
rest period, also, are said to result from exposure to a certain length of day 
which is unfavorable for stem growth. Clianges of the light period away from 
the optimal for Increase in stature and beyond the optimal for sexual repro- 
duction was found to induce Intense tuberization. The formation of bulbs was 
Induced by excessively long days, while the formation of tubers commonly 
resulted from excessively short days. This deposition of carhoh.N drate in 
relatively condensed or dehydrated forms as a result of an unfavorchle light 
period is taken to indicate marked loss of pt>wer to utilize the produet.s of 
photosynthesis in elongating the stem or developing flower and fruit, a condi- 
tion which well exemplilled the stemless or leaf-rosette form of foliage de- 
velopment. 

The anthoi*s claim that the evidence indicates that the degree of Iiydration 
of the living cell cimtent Is brought under delicate control by the ratio of the 
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number of hours of sunlight to the number of hours of darkness In the 24-hour 
period, and a well-defined correlation has been established l»etween the 
liydrogen-iou concentration of the cell sap and the observed responses of the 
plant to change in the length of day. It is considered probable that the annual 
cycle of length of day, affording as it does a <‘ousistently rhythmic feature of 
the external environment, is a dominant causal factor in phenomena of plant 
periodicity, subject to the modiiying influences of temperature and other 
environmental factors. 

Some asi)ects of the use of annual rings of trees in climatic study, A. E. 

Douglass (4b.y. in t^cicnrc, a. yor., 55 {li)22). No. 1J^29, p. 5^8).— From a study 
of the anniml rings in 450 trees, the author claims that growth of dry climate 
trees depends on the topography which controls their water .supply. In dry 
climates the trees show variations whicli match the rainfall with remarkable 
exactness. In certain wet climates they show variation tliat corresponds to 
the solar ac tivity, whicli is denoted by the number of sunspots wliicli occur in 
cycles of 11 years. 

The life history of a pine tree as read from a longitudinally bisected 

trunk, F. Shreve (4 5«. in i^clencc, ii. sc7\, 55 (1922), No. 1429, p. 548). — A study 
was made of a median longitudinal section of the trunk of a tree of PLnus 
radiafa 118 yiuirs old. Cross sections of (he trunk at different heights are said 
to Indicate that In P. radiafa a true measure of the annual growth perform- 
ances should be based on several cross sections at different heights and not on 
data from the stump sect am alone. 

FIELD CEOPS. 

Preliminary investigations with herbage plants, H. (h Stacledon, K Ih 
Williams, T. J. Jenkin, and K. Sampson (WeWi> Plant Ureediny Aheryn- 
twyth. f/lah], Per. II. No. 1 (1919-21), pp, 91).— \ re])oi*t is given of three years' 
preliminary work with herbage plants at the Welsh Plant Breeding Station at 
Aberystvv.N tli, embracing investigations of cultural methods, iniluence of drought, 
fungus diseases, the fertilization of grasses and cl(>v(‘rs, and seasonal produc- 
tivity; potentiality and nationality trials of exotic* and indigenous grasses and 
legumes ; and seed jiroduction studies. Part of this work lias been noted already 
(E. S. R., 40, p. 727), The ohsei vatioris to date may be summarized as follows: 

Fr(H]uent ('iitliiig or wry hea\y gi-azing throughout the growing season would 
tend to reduce the leafage of the plants to a jioint below which it would be 
Impossihh* to elaborate sutlielent nutriment to maintain lualtliy and fully de- 
veloped growth from si^ason to season. During one season a plant will ha\a‘ 
developed a ceil a in extent (.»/ root range and a certain capital of nutri merit 
whii'h will presumably limit the productivity possible in a subsequent season. 
Wlien given favorable conditions productivity will be reached ii]> to lhat limit, 
and th(' plant will lx* able to jiroduce herbage uj) to this jioint whetlier taken 
as hay or grazed, or h.s both. A rational management should consist of a well- 
thought-out .scheme of rotational and intermediate grazing, aimmg at conserv- 
ing the eiKU’gy of the plants by both iwevontlng seed formation and permitting 
adeipiate periods of unhamrierod foliage development. 

Source of origin as such is apparently not of paramount importance, hut more 
slgnilicant is the fact that the various nationalities contain very different propor- 
tions of the diO'erent strains making up a species. The importance of “ constitu- 
ent strain ” has been shown in the case of wild white clover, cocksfoot, timothy, 
perennial rye grass, and red clover. The possibility of isolating a good strain 
from a nationality which is worthless in the aggn»gate, or of relatively poor 
productivity, is (mphasized. The large number of strains and types found 
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among all herbage plants is brought out, and it is thought that the influeuce 
of 80 -culled ftccUinatir.ation on any heterogeneous lot grown for several genera- 
tions in a particular district would be merely to kill oiT those strains not well 
suited to the locality. Uesults with cocksfoot indicate that the ideal hay plant 
is not likely to prove also the ideal pastun? plant, suggesting that witli herbage 
plants, as wdth animals and cereals, reliance must be placed on special purpose 
strains. The best grazing strains of grasses will he found from among the 
indigenous plants. 

The nationality trials deinonstrate<l the inferiority of foreign red clovers in 
comparison with Ilritish and the unsatisfactory nature of French cocksfoot. 
The poorness of Italian red clover and tlie risk of the introductinu of anthruc- 
nose with its seed is emphasized. The merit of such old established Kritjsh 
strains as the long persisting Montgomery clover, Cornish Marl, Dorset Marl, 
and certain late-flowering red clovers, together with the fac't that indi\idual 
British strains proved snperior to foreign even in r(‘spect to stiil)hle grazing in 
tlie seeding year, suggest tlie desirability of testing home-grown strains on an 
extensive scab*. 

Foddc'r crop.s for Australia, L. 11. Biutnninq (McJhoumr: F. U. Brunnifig 
Ftp., JA<L, pp, J28, fips. Designed primarily for the Australian 

farmer, this booklet gives practi(‘al information on the culture and utilization 
of root crops, criK’ifers, annual summer fodders, clovers, grasses, and seed mix- 
tures. Special treatment is accorded strawhet ry, subterranean, and Berseem 
clover, biennial and llubam white sweet clovers, and Sudan grass, with the 
exiieriences of successful growers of these crops. 

Bacteria for h^giinies, K. B. Fred and A. Davenport (Wi8. Agr. Col. Ext. 
C}n\ pp fHfs. 77) --A practical discussion of inoculation iiu'thods 

and benefits, with an extensive list of the wild l(\uumes f»f \^’iscollS!u 

Heating and spontaneous combustion of hay, H IMjeiik Landw. 

Ztg.. h2 (1922), Kos. 5~6, pp 17, (8: 7-8, pp. 25, 26).— A general discussion oC 
the factors uiidorl.viug tlie heating and spoul aiieoirs combu‘>’f ion of sfor<*(i hny 
(E. R. U,. 45. p, 127), with suggestions for farm and conuiK'rcinl practice. 

[Bejiort of field crops work in Mississippi, 10201, H D. Brown, .1. F. 
O’Kelly, and O. B Walker {Miasissippi Hta. 7{})t. 1927, pp. 18-20, 52). — Va- 
rietal exiieriments witii corn (E, S U, 45. ]> 128). cutton fE. 8. K, I.', p KlU), 
and soy beans nvo described, and breeding work willi these crops and legumes 
is noted briidly. 

Tennessee K(‘d (k)b-72, Hastings, and (kx'kc'S Prolific led the corn varieties 
on early planted valley land, yielding fmm 53.8 to 50 bn. per acre; Station 
Tennesst?e Red Cob, Hastings, North Carolina Prolitic, PuMnaster, and Varda- 
man were ahead on hill larul with yiehls from 17.8 to 18 7 bu. ; and Laguna, 
Mexican June, and Goliad were first on late-planted valley land wuth from 
30.7 to 40 bii. 

Station strains of Foster wore the leaders in iirodiiotion of seed cotton and 
In money value of lint ami seed in the valley-land test, and Miller and (3eve- 
land Big Boll made the best yields on hill laud. 

New cotton varietit*s developed at the Delta Substation imflnde Express X 
Sunflower, a h.vhrid with Ig in. stajile and the earliness and fruiting habits 
of Express; and Foster Selection No. 0102, a 1 1 'V in. cotton with many de- 
sirable qualities. The latter yielded 807 lbs. of lint per acre on 6 5 acres 
without fertilizer, notwithstanding a very bad cotton season. The results of 
extensive fertilizer experiments with cotton iM>int to conciuslous that the Ihdta 
soil of the Deer Creek silt loam type responds only to nitrogenous fertilizers, 
the best and cheapest forms of which are obtained through the growing of 
legumes. 
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The physiological value of smooth-awnedl barleys, H. K. Hates and 
A, N. Wilcox {Jour, Ainer, Soo, Agrofu., H (I9SS2), No, -ft PP> — It is 

suggested in this contribution from the Minnesota Experiment Station that 
before plant breeders and farmers decide to grow only awnless varieties they 
should consider that the awns of barley (E. S- It., 43, p. 826) and of wheat 
(B. S. R., 35, p. 247) have been shown to be Important physiological organs, 
and that under various conditions bearded varieties have given higher yields 
(E. S. R., 41, p. 89) than awnless. 

The use of smooth-awned strains of l)arley is expected, in a large measure, 
to overcome the unpleasant features of handling rough-awned varieties. Com* 
parative yield tests (B. S. R., 41, 732), and studies In transpiration of heads 
of smooth- and rough-awned varieties at the station indicate that sraooth- 
awned barh^y^s have no physiological limitations when compared with standard 
rough-awned varieties. 

The influence of atniospheric conditions upon the germination of Indian 
barley, W. Youngman {India Dept, Agr. Mem,, Hot. ^er., 11 {1921), No. 6, pp. 
145-151, pis. 2). — After May in northeastern India, barley Is regarded as sub- 
ject to atmospheric conditions that affect its germination deleteriously, and 
unless extraordinary storage precautions be taken during the period of the 
monsoon the germination will be reduced by as much ns 25 per cent. Meteo- 
rological conditions iu June are Intermediate between those of May and July, 
and July conditions represent somewhat those of August and September. 
Vapor pressuies {ihovo 0.85 in. are rarely shown from October to April. 

Samples of barley taken in June l)efore the rains were subjected to vapor pres- 
sures ranging from 0.82 to 1.3 in. for periods of from 1 to 14 weeks at tempera- 
tun^ averaging about 30° C, (86° F.) The germination percentages indicated 
that a vapor pressure of 0.87 in. (0.0213 gm. water vapor i>er liter of air) may 
be taken as the safest inaxininm to which Indian barley intended for germina- 
tion may be exposed. Exposxire to this degree of humidity for 14 weeks had 
no deleterious effect, while exposure to a pressure of 0.89 in. for 11 to 14 weeks 
reduced the germination by approximately 25 per cent, and greater humidity 
than this totally destroyed germinating power in 14 weeks or less. 

Cotton variety experiments, 1912—20, Substation No. 7, Spur, Tex., 
G. F. Fbeeman and R, B. Dickson {Texas Sta. Bui. 288 {1922), pp. S-11 ). — ^The 
annual results iu comparative tests of varieties of cotton at the Spur Substa- 
tion during the period Indicated are tabulated and sumimirized. Even includ- 
ing three years of total failure due to lack of rain or hall, the average yield 
for the nine years amounted to 481 lbs. of seed cotton per acre, an average 
greater than for the State as a whole. 

Cook yielded above the average in all years tested but Is considered poor In 
storm resistance. F, O. S3, Round Nose, Chisholm, Boykin, and Truitt are 
also deemed worthy of mention. Lone Star made its best showings in bad 
years, its merit seeming to rise in projiortion to the unfavorableness of the 
season. Snowflake and Durango produced the best results of the varieties 
averaging more than 3 in, in staple length. Mebane and Mebane Triumph, 
popular varieties in the section, showed consistent good yields in both favorable 
and unfa\oral)le seasons, and unless the decided superiority of some other 
variety should be demonstrated in future tests, it would not be considered ad- 
visable to disi/ontiuue tJie planting of Mebane, 

Cotton culture, J. B. Gkiffing {IJniv. Nanking, Agr. and Forestry Scr., 1 
(1920), No 3, pp. IS; Chinese ed., pp. 12). — Cultural suggestions are given for 
the growing of American cotton in China. 

Kogneing of cotton, J. B. Gkiffing {Univ. Nanking, Agr. and Forestry Ber., 
1 {1920), No. 2, pp. 8, pis. 6; Chinese ed., pp. 10, pis. 6). — The causes of deteriora- 
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tion of cotton varieties and the value of eliminating o1f*type plants are dis- 
cussed, with Illustrations of desirable and undesirable variations in the Trice 
variety. 

Testing the strength of cotton yarns, A. Tester (Cotton, 86 (1922), No. 7, pp. 
480-4S2, figs. 4)^ — ^A simjde method for the accurate determination of the tensile 
strength of the warp. 

The culture of henequen, R. de Zayas RnrIquez (Uadenda, 16 (1921), 
Nos. IS, pp. S86-S94, figs. IS; 14, pp. 428-4SS, figs. 8). — ^A concise account of 
henequen production in Yucatan and of the preparation of the fiber. 

Peanut culture in Argentina, G. D. Girola (Cultivo del Mani (Cacahuete) 
(Arachis hipogaea L.) en la Uepublica Argentina. Buenos Aires: Gadola, 1921, 
pp. 108, pis. 2, figs. 4^)‘ — A general account discussing the distribution of the 
industry In Argentina, the soil and climatic adaptations of the peanut, and 
cultural practices and harvesting methods involved in its production, with 
notes on diseases, cost of operations, the utilization of the crop, and the ma- 
chinery necessary in making oil, butter, meal, and other products. Detailed 
varietal descriptions are included, with a classification based on plant and 
fruit characters. 

Varietal experiments with potatoes on different soil types, H. Piepeb (Deut. 
Landw. Presse, ^8 (1921), No. 13, p. 87). — ^Twenty-six varieties were compared 
on a very mild, light, loamy sand and on a decidedly heavy loam. The highest 
yielders Included Welsse KicHcn with 587.4 bu. per acre, Geh.-Rat. Apr>el with 
592 bu., and Weddigen with 577 bu. on the light soil, and 721, 546, and 550.3 
bu., respectively, on the heavy soil. The starch content was higher on the 
heavy than on the light soil, htit, in general, fewer tubers per plant were 
present. In order to recognize the true worth of varieties the author suggests 
that the varieties to be compared should be grown for a year under like con- 
ditions before putting them in comparative tests, in order that they might 
become adjusted and the infiuence of origin eliminated 

Fertilizing the potato crop: What is the best way to do It? D. G. Cos 
(N. J. State Potato Assoc., Hints to Potato Growers, 2 (1922), No. 10, pp. {4^, 
figs. 2). — In experiments by the New Jersey Experiment Stations, 13-48-13 
chemical fertilizer at the rate of 600 lbs. per acre was ai)plied In different 
positions in relation to the seed piece, resulting in the following acre yields: 
Fertilizer in direct contact with the seed piece, 132 bu. ; mixed with the soil 
in the row, 152 bu. ; above the seed with the soil separating, 128 bu. ; at sides 
of seed and on the same plane, 173 bu. ; at sides of seed but on lower plane, 206 
bu. ; and unfertilized, 64 bu. 

Injury resulted In all the direct-contact rows, the seed piece either falling to 
germinate or the development of the plant being greatly retarded. The best 
results were obtained where the fertilizer was applied in the lower plane along 
the sides of the seed piece and separated by 1 or 2 in. of soil. Placing the 
fertilizer above the seed resulted In a low yield in dry weather because the 
roots were unable to reach it. In wet weather, however, the yield was better, 
since the fertilizer was leached down to the roots. These results point to the 
necessity of pwiperly adjusting the fertilizer distributing attachments on the 
planter. 

Potato growing in Iowa as affectedi by temperature, A. T. Erwin and R. A. 
Rtjonick (Iowa Sta. Bui. 206 (1922), pp. 69’-84f figs. 10). — In a series of plant- 
ings of potatoes commencing April R) and <‘very week thereafter, to anti in- 
cluding June 12 during a six-year period, the April plantings averaged 124.4 
bu. per acre and the June plantings 76.2 bu. A spread of 65,8 bu. was observed 
between the first and last plantings, with an average gain of 15.6 bu. per acre 
in favor of the earliest planting. Plantings included in the last week of April 
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and the first two weeks in May avernKe<l about equal, while those made after 
May 15 showed a suetvRsive tlecUne in yield. 

The heaviest yields, on the avera^xe, were secured from plantings made 
shortly after the seasonal rise in temperature passes 40® F., a ptu-iod usually 
readied durlnj? the first half of April in central Iowa. Since the minimum 
vegetative tempera lure for corn is fully IP'’ above that for potatoes, the g<m(‘ral 
pmctice of planting late potatoes alter corn planting is considered contrary 
to the temperature requirements of the two crops and is regarded as one of 
the important I’easons for the dc'cline of potato yields in the State. Besides 
facilitating the profitable early marketing, early planting may largely eliminate 
the danger ironi frost injury at harvest time. 

A plat mulched with settled straw to a depth of G in. when the potatoes were 
completely up averaged 4° lower in soil temperature than a clean cultivated 
plat, although the ddferences wore much greater in a numla^r of instances. 
The three-year average of the mulched plat amounted to 1 1 1.6 Ini. with 12.5 
per cent of culls, as compared with P0 2 hu. with pei* (‘ent of culls Irom the 
clean cultivated plat. Tlie use of a straw mulch is favored from tlie stand- 
point of incr(‘as<‘d yields and a belter gra<le of p(Uatoes. TTie plan has its 
limitations as a eoinmcrcial proi>osition, but may jirove advantagi^ous for small 
patches. 

Potato growing in New Jersey, W. H. Martin (Kcw Jei'sey f^tas. Circ J/fO 
(1022), pp. Slj p(/s. 12) — The potato acreage in New Jersey has increased from 
41,600 acres in 1807 to 05,000 acres, or 6 1 per cent of the inqiroved laud, in 
1021 and with a total farm value of $12,816,000 The average yi(4d in 1021 
amounted to 05 bu. t)er acre. In 1910 the averatie acre* yi«‘]ds ranged from 
50 bn. in Bergen (k)unty to 168.4 bn. in Monmonlli County, yields from 600 to 
350 bu. being often obtained in the latter <*ounty. 

Differences in fields between counties and between individual growers in (h{‘ 
same county are deemed probably due to growing potatoes on soils not adapted 
to the croia deficient soil inoislnre, improper land preparation, the fertilizer 
requirements of the croji on tlu' part-<*nlar soil not le'iug considered, inadequate 
fertilizer an<l cultivation, poor seed, and lack of protection from insects fuul 
from diseases. The means whereby losses in the eomm(‘r(‘ial crop from these 
causi's may b(‘ red uc<*(I are di.scuased briefiy in this circular. 

Selective shifting of the gamete frequency in a hybrid population of 
rye, N. Heribicrt-Nilqson (Hereditas, 2 (I92J}, Mo. S, pp. 3()4-^W9).~~A strain of 
Braltingsborg rye ( K, S B., 46, p. 520) ciuiracterized by the iiersistence of 
chlorophyll in the stem, leaves, and glumes, even when fairl.v ripe, was crossed 
with a normal type of Betkus r>e. and in the F- the nonripeinng character was 
found recessive in the ratio of 3: 1. When carried to the Ft, 1,313 normal to 
24 of the green type were found, closely approximating the theoretical ratio 
of 48:1. 

The continuation of these experiments showed that, through successive elimi- 
nation of th(^ recessives, the gametic proportions can he sliifted and new segre- 
gation numbers induced. The segregation, however, which must follow the 
Mendelian law, agre(‘s in the gametic distribution in the population equally as 
clearly and exactly as in the gametic distribution within a self- fertilized plant. 

Productive methods for soy beans in Missouri, W. C, Etheridge and O. A. 

{AHaaouri Sta. Bui. 195 {1922) j pp. S2, IS). — Approved methods for 

the production of .soy beans for seed and hay, derived from the r€»sultR of 
varietal and cultural investigations with the crop (E. S, R., 46, p. 326.) at 
the station and on outlying experimental fields are outlined, with descriptions 
and comparative yields of the varieties recommended for the several sections 
of the Stale. 
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An example of the resistance of JFava seedling canes to frost, W. E. Cross 

and S. Delascio {Rev. Indus, y Ayr. Tucumdn, 11 {1921), No. 7-~8, pp. lOS lOo: 
also in Internatl. klugar Jour., 2S {1921), No. 276, pp. 67S, 679 ). — A plat at 
Tueuiiian oontainiiig Java seedliugs POJ 36, POJ 218, POJ 228, POJ 234, and 
Kavangire was subjected to minimum temperatures from 24.2 to 29.3® F. from 
July 9 to 16, 1918, inclusive. Tbe leaves and buds of all cane at ttie station 
were entirely frozen, and the ordinary tropical varieties soon begun to deteri- 
orate because of the frost. Frequent analyses during October, November, and 
Dec‘ember showed that the Java varieties, even when killed by frost, are 
slower to sutler destructive fermentation than the more tropical varieties. 
Analyses of unfrozen canes left standing iluring the second year of growth 
showed that the canes suffered practically no loss in purity during (he whole 
of the seccaul year, hut (hat a iiarallel diminution of Brix readings and sucrose 
(or inci'ease in the water content) takes place during the rainy season, these 
values increasing again almost to their original amount w’heii the dry season 
of late autumn and wdnter commences. 

Shahjahanpur sugar cane No. lO, W. Saver {Af/r. Jour. India. 17 {1922), 
No. 1, pp 94, 95) — Sliahjahanpur No. 10, a variety of sugar cane from the 
SlmhjaliuTipiir Sugar ExiHuament Station in tlie United Provinces, India, was 
found to resist se\ere frosts remarkably well in Australia. Its good keeping 
qualities and sugar content led to a considerable distribution in sotitliern 
Queensland. A recent analysis of the cane made at the Bundaberg, Queens- 
land, Sta(ioi) gave the following results: Brix 21.7®, purity of juice 91 iier 
cent, i)erc(Uitago of hlier m cane 13 6, and commercial cane sugar 15,05 per cent. 

Burning of sugar-cane fields {^Sugar [New York). 24 {1922). No. 5. pp. 246- 
2^8, lips. 3 ). — lints of lirst ratoons of 11 109 were harv(‘sted imuKMl.ately, 5, 
10. and 15 days utter burning, and corresponding areas of uiibiirned canes were 
taken from tlu^ same blocks at tlie same times, in an experiment at the Ew'a 
liaiitat ion, Hawaii, rt'poiied hy J. A. Verrel. 

Aiuil.\ses show (3d that burned caiu‘ lost 50 23 per cent of its original sugar 
when the harvest was delayed 15 days after burning, or at the rule of 3 35 per 
cent p(‘r day The total loss was 14.72 jier cent during the lirst 5 days and 
29 7 per cent in 10 day,s The rate (»f deterioration showed a gradual increase 
with a prolongation o( the lime after burning. Burned cane emt at once and 
burned cane allowed to stand until milled differed little in the losses in sugar. 

liunuHl cane allowed to stand lost a weight of cane amounting to 6.57 per 
cent at the mid of 5 days, 11.39 per cent in 10 days, and 20.29 per cent in 15 
days. When <'ut immediandy after the tire, the loss in w'eiglit of cane in these 
periods aimaiuted to 15.3, 22,45, and 19.18 per cent, respectively. The rate of 
loss in the cut burned cane tended to diminish as the cane became drier. 

The density of the juice of burned cane allow-ed to stand showed a tendency 
to decrease rather than to Incrcuso. On the contrary, a cbxdded increase in the 
density of the juice (from 18.6 to 22.1® Brix hi 15 days) was noted in the case 
of burned cane cut at once. The juices of burned cane, whether cut or stajoding, 
dropped in purity at about the same rate. The quality ratio (tons of caiu* per 
ton of sugar) of cut burned cane was better than that of standing burned cane, 
due entirely to the higher density of its juice. 

Sweet clover, It, K. Bonnett and II. W. Hulbebt {Idaho Sta. Circ. 22 (1922), 
pp. 14 , figs. 3). — The habits of growth and adaptation of biennial sw’eet clover 
are described, and cultural and field practices are suggested for growing the 
crop for hay, seeil, pasture, and silage: and as a nurse crop, as a soli inii>rover, 
and ill rotations. 

In tests at the station and in other parts of the State, Hubam annual sweet 
clover did not produce as heavy a yield of forage as the first season’s growth 
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of the biennial white, and the quality of the hay from the latter was also 
superior. 

Habmn cloTer, F. S. Wmins {Iowa Sta, Giro, 76 {1922), pp, 16, ftps, d).— A 
summary account of experiments at the station, Involving Hnbam annual white 
sweet clover, with an outline of the history, distribution, and present status of 
the crop, comparisons with the biennial type, and recommendations for grow- 
ing the seed crop. 

Preliminary tests indicate that the crop will probably prove the best green 
manure to seed with small grain in the spring and plow down in the fall of 
the same year on soils well drained and not acid, and will prove to be a, 
satisfactory emergency leguminous hay crop to seed when red clover or alfalfa 
fail. It will also make excellent summer and fall pasture for cattle and sheep. 

Hubam clover has outgrown the biennial sweet clovers, red clovers, and other 
clovers at the station during the six-year period since its discovery by H. D. 
Hughes in 1916, and it outyielded these clovers in actual field tests in 1920 
and 1921, Seeded following oats in 1921, Hubam produced 2,07 tons of air 
dry hay per acre, while biennial white sweet clover produced 1.85 tons, bi- 
ennial yellow 1.56 tons, alfalfa 1.14 tons, medium red clover 0.95 ton, and 
Mammoth clover 0.92 ton. As an average of two years' results, Hubam re- 
turned approximately 1.5 times as much organic matter to the soil In stems 
and leaves as biennial white sweet clover In the first year of growth after 
small grain, and approximately 8 times as much organic matter as medium 
red clover. 

It is Indicated that Hubam clover should be seeded at about oat seeding 
time in the Northern States. When Hubam was broadcasted alone for hay 
In 1921, a 16-lb, rate of seeding per acre yielded roost and was nearly free 
from weeds. Hubam clover, cut at ordinary mower height when beginning to 
bloom, yielded 2.28 tons of air dry hay per acre In a height and tlme-of-cuttlng 
test. Cuttings made when one-balf of the plants were in bloom, and of plants 
In full bloom, yielded more, but the hay was coarser and less leafy, and the 
stand for the second growth on plats cut later was not nearly as good as for 
the earliest cutting. The clover cut close to the ground survive<l the unusually 
dry hot weather in July better than that cut 8 in. high. When Hubam clover 
at four different rates, 4, 8, 12, and 16 lbs. per acre, was sown with lowar oats 
seeded at tlie rates of 1, 2, and 8 bu. per acre, differences in yield were not 
significant, but Hubam at the rate of 16 lbs. per acre with 1 bu. of oats pro- 
duced a mixture with the highest percentage of Hubam. 

Analyses indicate that Hubam and biennial white sweet clover have about 
the same composition when cut in similar stages of maturity and when grown 
under similar conditions. 

The average yield of hulled, cleaned seed of all broadcastefl ifiats of Hubam 
at the station in 1921 was 166.1 lbs. per acre as (compared with 322.7 lbs. from 
all plats grown in rows. Hubam clover apparently can not be depended upon 
to mature a seed crop following small grain in the latitude of the station, but 
reports indicate that this method of seed production may be successful farther 
south. 

Teosinte in Mexico, G. N. (X)llin8 {Jovr, Heredity, 12 {1921), No. 8, pp. 889- 
S50, figs. 8). — The author and J. H. Kempton found annual forms of teosinte 
growing wild in Durango and the State of Mexico, and a perennial form in 
Jalisco. Although occasionally cut for fodder, teosinte was nowhere cultivated, 
hut on the other hand it was not found as a wild plant outside of cultivated 
areas. The natural habitat of all forms appears to be level, alluvial lands not 
subject to extreme drought, and none of the forms are common or widely dis- 
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trlbuted. Although teoslnte and maize were growing In close proximity, little 
evidence of natural hybridization was noted. 

A perennial form of teoslnte differs from all previously known types, which 
are annuals, by the production of rhizomes. In its seed characters this form 
resembles the cultivated teoslnte of Florida more closely than the annual 
varieties of Mexico. If all forms of teoslnte are descended from a single stock, 
it is felt that of the known forms the perennial species most closely approxi- 
mates this common ancestor. 

[Tobacco production in the Southern States] {Tobacco ^ 73 {1922) ^ No, 22, 
pp„ 39-^4^, 43, 49-52, 53, 54. B4, 65, 66, 71, 99, 101, 122, 137, figs, jf9). —Among the 
papers included in this number are the following ; The Start and Progress of 
Tobacco Culture in Colonial Virginia, by P. F. Jones; What the North Carolina 
Experiment Station Is Doing for Tobacco Growers, by R. W. Green; History 
of the Burley Tobacco Growers’ Cooperative Association, by J. S. Porter; Cul- 
ture of Various Dark Tobaccos in Central Virginia District, by P. F. Jones; 
Culture and Methods of Handling Tobacco in the Flue-cured Belt, by E. G. 
Moss; Is There Profit in the I’roduction of Bright Tobacco in Georgia? by 
E. C. Westbrook ; Development of Bright Tobacco in Virginia and the Caro- 
linas, by E. H. Mathewson ; The Spread of the Bright Leaf Tobacco Belt and 
the Causes, by F. Parker; and History and Control of Tobacco WTldfire, by 
P. J. Anderson. 

Certain relations between the protein content of wheat and the length of 
the growing period of the head-bearing stalks, W. F. Gkricke {Soil Sci., 13 
{1922), No, 2, pp. 135' 138). — In a further discuBsion of an experiment noted 
earlier (E. S. R., 44, p. 73[>), the author finds no correlation between the length 
of the growing period of the plants receiving different treatments and the pro- 
tein content of the wheat. However, the cultures which received nitrogen 33 
to 48 days after planting had the shortest growing period of all in the series, 
showing that appllcutions of nitrogen to wheat jdants, made at certain growth 
phases, can shorten the total length of the growing period, while applications 
of nitrogen made at other growth [)eriods of the plant can lengthen Its total 
growing period. It appears that the most probable explanation of the cause 
of the differences In protein content of this wheat is to be found in the differ- 
ences in the rates of absorption of nitrogen and its utilization, which were 
greater in the wheat whose head-bearing stalks had a short growing period 
than In those which had a long growing period.” 

The effect of nitrates applied at different stages of growth on the yield, 
composition, and quality of wheat, J. Davidson {Jour. Amer. Soc. Agron., 14 
(1922), No. 4f PP* 1 18~t 22 ) .~—Jn an experiment by the Bureau of Cliemistry, 
U. S. D. A., the period betw^eeii the resumption of growth of wheat in the spring 
and tlie time of heading was divided into three siibperiods, and each of three 
corresiKinding sets of plats rei^eived nitrates at one of these subperiods. See 
also an earlier note (K. S. R., 40, p. 244). 

The results obtained indicate that the effectiveness of nitrates in increasing 
yields decreases consistently as the time of their application approaches the 
stage of heading. The effectiveness of nitrates In increasing the protein con- 
tent (NX 5.7) of the grain, however, increases as their effectiveness in aug- 
menting the yield decreases. 

The character of 1010 crop spring wheat dockage, C. H. Bahey (Jour. 
Amer. Soc. Agron., 14 {1922), No. 3, pp. 88-93). — The Minnesota Experiment Sta- 
tion, In cooperation with the Minnesota State Grain Inspection Department, 
conducted an investigation of dockage In spring wheat during the crop year 
1910-20. 
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An averaj^e of 1.57 per cent of wild oats was found in 400 wheat samples 
representin#; the average of receipts from the entire spring wheat district com- 
mercially tributary to Minneapolis. The samples also contained an average of 
2.84 per cent of dirt and fine seeds, the latter consisting largely of green foxtail, 
yellow foxtail, wild mustard, hare’s-ear mustard, and wild buckwheat. Wild 
oats averaged 3.71 per cent in 140 samples collected at SO country points in 
Minnesota, and the same weed seeds predominated in the line dockage as in the 
4(X) samples llrst examined. 

Inseparable seeds were found in varying percentages in the different sections 
of the State, half of the samples collcxlc^d in the Mlnni‘sota lliver Valley c*on- 
taiuing wild vetch seed, while about one-third of the samples from the northern 
Red River Vallc^y contained kinghead after cleaning. Neither kinghead nor 
wild vetch was found to an appreciable extent in samples from the southern 
Red River Vallej. 

State laws concierniiig the sale of seeds and legume inoculants, J. G. 

Fiske {New Jersey Cire. IS7 {VJ22), pp. 15, fiy. J ). — The text of the act 

of 3910, regulating the sale of h'gume inocmlants in the State, is given and 
the requirements explained. The portion of the (.‘ircnlar concerned with the 
seed law is a revision of Circular 59 (E. S. R., 35, p. 835). 

Seed analyses, 1013 to 1021, J^. H. Rammel and C. M. King {Iowa Sta. 
Bui. 20S {1921), pp. 21 JfJ)- Tlio average ri‘sults of purity and germination 
tests and data as to the occnrren<*<‘ of weed and other crop seeds an" tabulated 
for 8,478 samiiles of commercial s(‘ed tested during the period 1913 to 1021, in- 
clusive. The need is in(li(*uted for Held inspection of crops grown for seed 
stock and for the examination of mill screenings to prevent the spread of harm- 
ful weeds. 

The weed sc"ed tests show tliat most of the re(i cdovcr seed sold in the State 
comes from the Corn Belt. Common pigweed occurred n\ 35.1 per cent of clover 
samples, small ragwe^ed in 29.(1 per cent, green an<l yellow foxtails in 59.8 per 
cent, yeIIo\^ and tall dock in 2.3 9 per oejit, lamh’s-quarters in 33.3 x>er cent, and 
crab grass in 20 per cent, all being common Iowa w^x"ds. Weeds not common in 
Iowa clover fields, including night -tlow’ering calchtly, chicory, Ctanada thistle, 
and field dodder, occurred in 19.3, 0.90, 3. .5, and 2.4 per cent, respectively, of 
the samph's and probably indicate sources other than (he Corn Belt. No clover 
seed submitted evidenced a foreign source. A wi^stern 8our(*e is generally Indi- 
cated in the alfalfa sc‘ed tested by the jiresence of Grindelia (tarweed) and 
(Jeiitaureas. A general northern source for the ulsike clover received and 
tested was demonstrated by the firoaenee of Canada thistle and night -llowering 
catCifly. 

[Seed inspection in Virginia, 1920—21], G. T. Fkencii (Cfl. Dept. Ayr. and 
Immiyr,, Ann Rpt. (Ujinmr., 1921, pp. 4'^-66 ). — Bunty and germination deter- 
minations of 1,340 ofiicial samjdes of agricultural seed tested during the year 
ended ScqiteuibtT 30, 3921, are tabulated and discussed. 

Weeds of California and methods of control {Calif, Dept. Ayr. Mo, Bui., 
11 {1922), No. 2-3, pp. XXII A-7Jt--3i>0, figs. 125). — This weed manual, designed 
for Califoiuiia (ouditions, embraces a key to the more important weeds of the 
State and the following jiapers : Tlu" Mo.st Injurious WecMls, Weeds of Secondary 
Importance, and Miscellaneous WeecKs, all by F. J. Smiley; Weeds ami Their 
Habits, Weed (>)ntrol Methods in Special Locations, and Impure Seeds, a 
Source of Weed Problem, all by E. .iohnson; Suggestions for Controlling Weeds 
In California, by O. W. Newman and E. Johnson; Control of Noxious Weeds, 
by E. Johnson and O. W. Newman ; Herbicides, by G. P. Gray ; Rice Weeds, 
by P. B. Kennedy ; Collecting and I^reserving Plant Specimens, by O. W. New- 
man; and Laws Pertaining to Weed Control, by W. S. Wilkinson, jr. 
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A further note on the puncture vine (B. S. R., 44, p. 439) states that culti- 
vation while young is the most effective and economical means of control. 
About two weeks after the first fall rains the seeds will he putting out tender 
roots, and the least disturbance at this period of growth will kill the seedlings. 
Since raking scatters large quantities of seed, it is suggested that the weeds in 
smali patches be severed below the ground and when dry sprinkled with coal 
oil or distillate and burne^l. 

The sjjraying of cornfield weeds with sulphate of ammonia, .T. Pohteb 
(Jour. Min, Agr. {London], 28 (1922), No. J2, pp. 1109-1116 ). — In comparative 
trials with herbicides in wheat fiehls in Ilereiordshire, a 8 i»er cent solution 
of copper sulphate had the usual burning effect on corn buttercup (RanunciilKS 
arvensis), wdiile a solution of nitrate of soda, 1 cwt. dissolved in water and 
made up to 60 gal., burned the buttercup leaves hut slightly and soon advanced 
the growth of both the buttercups and the wh(‘at Two cwt. of suli)hate of 
ammonia in water made up to 60 gal. W'as much more effective in checking the 
buttercup than a solution involving only 1 cwt. The yellowish color and stunted 
appeanince of wheat sprayed with copper snl])hate solution was V(*ry i>ronounced 
in comparison with tlu^ greener an<l taller iilants on the sulphate and nitrate 
plats. 

In experiments in Rucks, the solution of 2 cwt. sulphate of ammonia made 
up to 60 gal. destroyed charlock, wild white mustard, ivy leaf speedwell, and 
sheer> sorrel; was i»artially efT(^*tive on A* arvcn^iH, R. rcpcns, R. ama, dande- 
lion, broad dock, and common field thistle; and was almost ineffective on black 
mustard, black hindwet'd, and sow thistle. At the rate of 11 lbs. to 8 gal. 
of water, sulphate of ammonia a]>peared capaliie of destroying a large pro- 
portion of the daisies present on lawns 

The 2 evvt solution was much more effective in rlestroying wild white mus- 
tard in a field of spring oats than the weaker solution. Oats sprayed with the 
heavier solution produced 44 hu. per acre ns coniparial with 86 hii. from the 
weaker solution and 82 hu. from those unspraycMl. 

HOKTICULTUEE. 

Vegetable growing projeci.s. It. L AVatts (AV'?/ York: Macmillan Co„ 1922, 
pp. XXfJl-\~SlS, figs. 80) “This haudl)ook, dcsigneii primarily for the guidance 
of pupils in vocational agi'icultural H<*hoolH, contains information of value to 
all classes of gardeners. 

Practical plant propagation, A, O. Hottk.s {Nctv York: A. T. Dc La Mare 
Co., Inc., 1922 2. ed., enl , pp 22/f. figs. 109) — An enlarged edition of a pre 
viously noted lext (E. S. R., 88, p. 589). 

[Horticultural progress report! {Maryland Rta. Rpt. 1921, pp. VJf-IX ). — 
Without presenting data, brief coniinents are given on the progress of luiscel- 
laneouR investigations with various fruit, vegetable, and flower crops. 

An old peaeh orchard in an unproduct nu* condition was successfully restored 
to vigor and profitable bearing In a single season. A study of several different 
systems of grape pruning indicated that the thr€*e-wlre KnifTin was most satis- 
factory for Maryland conditions. Disease resistant strains of tomatoes de- 
veloped at the station and disseminated among practical growers have shown 
value. Rime when applied to various vegetables has proved of value, es]>ecianj 
for sweet potatoes and spinach. Potash was found to he a lacking nutrient in 
many market garden soils throughout the State, Artificial light luisteued the 
blooming of snapdragons and lupines in the station glasshouses. 

The home vegetable garden as a business proposition, J. T. Rosa, jb. 
(Missouri Sta. Bui. 193 (1922), pp. 16, figs. ^).— -In the belief that the final 
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judgment on the value of home vegetable gardens must rest on actual economic 
considerations, irrespective of the many obvious advantages, such as abundant 
supply of fresh vegetables in their season, etc., accurate records were kept on 
two experimental gardens at Columbia, Mo., during the three years 1919-1921. 
One of the gardens, 80 by 135 ft., designated as the farm garden, was planned to 
accommodate a minimum of hand labor, while the other, the back-yard garden, 
embracing an area 30 by 75 ft., was planned on the assumption of an ample 
supply of hand labor. Both gardens were located on a soil of medium fertility 
which had been used for vegetable production for several years. Of the three 
years during which the project was maintained, 1920 was unfavorable as a 
whole, while 1919 and 1921 were quite satisfactory. The arrangements of the 
gardens are illustrated by diagrams contained In the text. 

The farm garden was maintaincMl during the 3-year period at an average cost 
of $46.55 per acre, with gross returns averaging $180.69, leaving a net balance 
per year of $134.14. This garden returned $1.76 for eadi hour of labor ex- 
pended. The back-yard garden was operated ai an average cost of $18.64 per 
year, and yielded an average gross return of $6r>.ri2, leaving a net balance of 
$47.28. The labor return in this garden was at the rate of $1.63 jx^r hour. 

Based on experiments, suggestions are made relative to the planting and 
management of small vegetable gardens, supplemented with tabulated data 
relative to varieties and planting dates for central Missouri. 

Busting vegetable crops in eastern Virginia, 11. H. ZiMMEiiLEY, P. W. 
Geise, and C. U. Wixt.ey (Virginia Truck 8ta, Bui. S5-S0 {1921), pp. 19S-208, 
figs. 6 ). — Laboratory and held studies conducted during the summer of 1921 
for the purpose of obtaining information relative to effective methods of apply- 
ing dusts to various truck crops and upon the comparative value of several 
insecticidal and fungicidal dusts are reported in this paper. It was found that 
In combating aphids with nlcotin materials a small quantity of dust proi)erly 
applied was much more effective than a larger quantity improixuly ustnl. Dust 
when drifting had practically no killing power, but when blown directly upon 
the insects was deadly In effect. 

By replacement of the spreaders of a Niagara potato duster with short pieces 
of rubber hose so adjusted that the ends, held in place by a piece of iron pipe, 
touche<l the ground, the authors were able to effectively dust low-growing 
crops, such as spinach. A piece of light-weight canvas, 5 to 6 ft. in length, 
allowed to drag on the spinach in the rear of the outlets greatly increased the 
efficiency of the dusting operations. Adjustments found suitable to cantaloups, 
cucumbers, tomatoes, and other crops are described in the text. 

The results of laboratory testa of the effect of various carriers on the killing 
power of nicotln dusts, reported In tabular form with discussions, indicatetl 
little difference In the value of the three materials tested, namely, kaolin, 
kleselguhr, and hydrated lime. The last-named material, being much the cheap- 
est, is recommended from the viewpoint of economy. Three per cent nicotin 
dust used with hydrated lime as a carrier gave better control in tlie case of four 
different aphid si>ecies than did either 1 or 2 per cent mixtures. The 1 , 2, and 8 
per cent dust killed 72.2, 82.1, and 89.3 per cent, respectively. 

Under field conditions, hydrated lime impregnated with 2 per cent nicotln 
and applied in quantities ranging from 20 to 40 lbs. per acre proved the most 
economical material for controlling two species of aphids on spinach. A dust 
containing at least 20 per cent of calcium arsenate is recommended for the con- 
trol of the Colorado potato beetle. In comparing Nohitrn, a proprietary com- 
pound, with a 50 per cent calcium arsenate dust for the control of the cabbage 
looper and the imported cabbage worm, both materials were found to he equally 
effective ; however, Noburn proved more rapid in action. 
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SackoriBff sweet com unprofitable, H. O. Thompson {Market Growers 
Jour,, 30 (1922), No. 10, p. 16). — Three years’ tests conducted at the New York 
Cornell Kxi)erlment Station on the effect of the removal of suckers on the yield, 
maturity, and size of the ears of sweet corn indlcate<l that this practice, 
Instead of being of value, materially reduced the yield in the case of the two 
varieties, Golden Bantam and Stowell Evergreen, used in the experiment. 
The deleterious effect of the operation was particularly noticeable when sucker- 
Ing was delayed until tlic (‘orn was in tassel. No significant differences were 
observed in resi)ect to time of maturity or the size of the ears. The author 
concludes that, under the conditions obtaining at Ithaca, N. Y., suckering of 
sweet corn is not a profitable practice. 

Better methods of tomato production, J. T. Rosa, jb. (Missouri Sta. Bui. 
194 (1922), pp. 24, fHJs. 9). — In addition to general information relative to im- 
I)roved inelhods of producing tomatoes, the result.s of investigations in Mis- 
souri and in other Stales are presented to emphasize the value of efficient cul- 
tural practices. General instructions are given for raising plants, selecting 
snitahle soils, and for transi)lanting and cultural practices in the field. 

That the selection of healthy, vigorous, productive plants ns seed parents 
is a profitable practice was shown in a test at Ooiniui)ia in which ordinary 
seedsmen’s stocks were compared with seed of the same variety from plants 
selected in the field the previous season by commercial growers, an average 
gain in yield of 20.4 per cent toeing obtained for the six varieties tested. Based 
on a four years’ lest, the data of which are presented in tabular form, it was 
found that in most instances much larger yields were oiffained froni plants 
growing naturally on the ground than from those growing on stakes. Pruning 
also was found to reduce yield, and in rosf>ect to early fruits, staked and 
unstaked plants were practically equal. 

Cooperative fertilizer tests condmted in various parts of Missouri in 1920-21 
substantiated results of previous years (K. S. K., 45, 'p. 230). I’hosphorus 
again proved to be the most generally lacking and important element of plant 
food, and nitrogen and potash used alone on comparatively fertile soils did 
not produce profitable increases in yield. The extraordinary value of j)hos- 
phoric acid was shown by the fact that in one instance in 1921 a total invest- 
ment of $8.80 in this material yielded a net return of $121. The relation of 
fertilizer to early maturity is indicated by a curve which shows that fertilized 
plants came into bearing three or four weeks earlier and reached the peak 
of production one weedt sooner than check plants. On relatively productive 
soils, where fertilizers showed little or no effect on yield, the fertilized plants 
matured their fruits earlier than the unfertilizefi. This stimulation of early 
production Is believed to be correlated with early development of the plant 
rather than with any direct effect on fruit setting. 

Results of a test of different methods of applying fertilizers indicated that 
drilling in the row, followed by thorough mixing wltli the soil previous to set- 
ting plants, is the most effective practice with small applications. The use 
of 1,000 lbs. of a 4-12-0 fertilizer per acre in 1920 on a productive soil type 
did not increase the yield above that produced by 500 lbs., whereas in 1921 on 
a poorer soil type the larger amount proved the more effective. 

Improved methods of combating insect and fungus pests are dis(*usse<l, with 
the recommendation that spraying is a profitable and in many cases a neces- 
sary practice. 

The fundameiitalB of fnilt prodaetion, Y. R. Gabdneb, F. O. Bradiobd, and 

H. I). Hookeb, jb. (New York and London: McOrair-^Hill Book Co., Inc., 1922, 
pp. XVI -4-686, figs. 73). — This text, as indicated by the title, deals with the 
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fundamental factors underlying successful fruit production. The subject is 
discussed under the general headings of water relations, nutrition, temperature 
relations, pruning, fruit setting, propagatkm, etc., and although Intended 
primarily for the college student much information useful to the investigator 
and practical poinologist is contained herein. The thoroughness and broad 
scope of the work are indicated by the many summations of and references to 
pertinent work of other investigators in the helds of horticulture, plant physi- 
ology, chemistry, etc. 

Stocks for fruit trees, M. Deumi^ (Prog. Agr. et Vitic. (Ed. VEst^Cenire), 
4S (192'1), No. 17, pp. 3i)8-Jf03 ). — The urgent need of an etlicient metliod of 
Identifying root stociks iiiion which fruit trees are grafted is eniphasiz(Mf in 
this paper, in which the various stocks employed in the propagation of pears, 
apples, plums, poaches, etc., are discussed. It is stated that the highly im- 
portant factor of soil udnplation of stocks has been ignored by niu S(*i\Miien, 
Avho, as a rule, are more in I e rostral in tbe computability of stock witli scion 
and in the habit of growth of tlie young tree. A table showing tlie soil prefer- 
ences of various sttx'ks and tlie effect of the stocks on the size, tniiting Imb.t, 
and longevity of the scion Is included. 

Apple varieties which have made the best parents, R. Weclinuton (Amcr. 
Soc. Hori. JVoc., J8 (1021), pp. 28, 20). — Marln^d differeiu*!^ in the ability 
ol parent apple varieties to transmit quality were observed in an analysis 
of the performance of apple seedlings of known parentage ilevoUqied in ])buu 
breeding studies at the New York State Experiment Station. Data presented 
in a previou.sly noted bulletin (E. 8. U., 'll, p. 843) are purposely omitted 
from this paper. 

Among those varieties giving a bigii percentage- of desirable i>rogeny are 
Delicious and McIntosh, while Roikeii, (jirmu'S, Canada Baldwin, Jersey Blue, 
Wealthy, Deacon Jones, MoiUgoiner.A, Yellow I'ran.sparimt, and lh‘d (’nnada 
are recorded among the unsuccesslul panmts The nmnlier of good. mcdi»K‘»e, 
and poor seedlings resulting from 31 crosses is shown in talmhir lorni 

Apples in north Mississippi, J. (I C. Prick and C. T. Ames (MiHHlHftippi mu. 
Circ. 41 (1021), pp. 4, figs 2).— Emphasizing the fact that the soil and the cli- 
mate of northern Mississippi are well adapted to apple growing, tlie authors 
bvielly desenhes 12 worthy varieties, arranged in ordi'r of nmrurit.N, and 
supplement tliis information with brief cultural and .spraying suggest ons. It 
is stated that most varieties in this section l)ear annual crops, a fact which 
is bebeAed to be duo to the liaigth of the growing season, AVhn’h allows ior both 
fruit and fruit buil formation. 

Export of apples: Experiment in best maturity stage for sbipiiient (New 
Zeal. Jour. Agf ., 2ff (1022), No. 2, pp. 82-85). —With the object of ascertaining 
the best stage of nuitiirily for picking apples destined for sbiprneiit in cold 
storage Irom New Zealand to England, fruit of tbe tkix Orange \Hri(‘t> in 
live different stages of maturity, as determined by the percentage and (juality 
of color, Avas picked on February 18 and 11), 1021. Examination upon arrival 
in London shoAved that none of the live lots were in good order on account of 
the jirolonged voyage. IIoAvever, those fruits reprcs(aiting the fourth stage of 
maturity, 25 per cent and upward of color on a light yellow ground, apiiarently 
were in the right stage at time of harvest. Of l>uiiii apples, rofiresent ng four 
different stages in ripening, shipped from Wellington on April 15 and reaching 
London in good condition, those in the third stage of r pening, with 25 per 
cent and upward of bright attractive color, kept the best. In the case of 
Jonathan apple.s, representing seven different stages of maturity, lot No. 5, 
described as of bright good color on bright yellow ground, reached London 
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in the best marketable conditi()n. The maturer lots, Nos. 6 and 7, reached 
their destination badly shriveled and in the case of No. 7 in a much decayed 
condition. 

Harvesting and handling California cherries for eastern shipment, 

W. P. Dukuz (California Cirv. 232 (1022), pp, 10, figs. IS). — In this circular 
relative to the best methods of picking, packing, and handling California cherries 
destined for eastern markets, based on information obtained In a survey con- 
ducted by the station during the season of 1921, particular stress is laid on 
proj[)er construction and management of packing houses, types of containers, and 
cost of <iiffercnt materials and operations. 

Undercooling of peach buds, K. S. Johnston (Anier. Jour. Bof., 9 (1922), 
No. 3, pp. 93~0H, fig. 1). — Theruiocdectric determinations of the undercooling and 
freezing i)oint of the sap of Elherta and (Ireenshoro pejich buds gathered at 
different intervals during the winter of 1920-21 indicated not only a gradual 
decrease in cold resistance with the approach of spring but also a difference 
in varitties in respect to resistanct'. Immediately prt'ceding tl)e opening of tbe 
buds on Marcli 1*1 I lie undercooling point oi Creenslioro was 20 5*' F. as com- 
pared with 22.:r lor Klberla, wliiJe at tlie same time the freezing points were 
practically id(4itical. 

That wet buds fr(‘cze at a higher temperature than dry buds was shown in 
a comi>arative test with dipped and dry buds on March 14. The wet Elherta 
buds umhu-cooled to 22.1 and Iroze at 29 5 while the dry undercooled to 22.5 
and froze at 25''. Th(' wet Creimsboro buds undereooled to 22.3 and froze at 
29.3^^, while dry buds uiuhu'cooled to 19 9 and frozen at 25.2®. A coating of lime 
sulpliur had no a]i])reciab]e effect on either the undercooling or freezing points 
of (JiHMmsboro buds. 

2’he results of the exp(‘riment indicate that Greensboro is hardier than 
Elherta at the time of bud opening, and that a period of cold weather immedi- 
ately following a rain is more dangerous to fruit buds of the peach than that 
occurring during dry weather. TJmiercooIing studies are believed by the author 
to be more reliable indices to frost resi.stance tiian arc freezing iK)iut determi- 
nations, 

X^reparation of peaches for market, II. W. S\mh()N (U. B Dept. Agr., 
Fanncra' Bui. 1266 (1922), pp. figs. 20). — Information is presented relative 
to various faidors concermal in tbe proper preparation of peaches for market, 
including means of d(‘tm’mining tbe correct stage of maturity for picking, 
methods of picking, siiitabli' facilities for transporting fruit fz*om the orchard 
to the pac'king hous(‘, packagi*s for shiiunent to packing houses, and improved 
methods of grading and paeking tiie fruit. With the aid of diagrams and 
othiw illustrations, particular emphasis is placed upon tbe projier construction, 
Interior arrangement and ^Hpiiinnent of packing houses, featuring those of the 
southeni r)eacli belt, since these were found to be more highly standardized than 
those of the North. The necessity of greater care In harvesting, grading, and 
packing is urged on acf'ount of the extensive losses occurring each year due to 
neglect in the.se details. 

Oil plants, Y. Hknuy (PUnitos d JUiile. Paris: A?''nia'nJ Colin, 1921, pp. 220, 
figs. S3). — Various plants, including the peanut, cotton, sesame, castor-oil 
bean, hemp, coconut-oil palm, etc., are considered in respect to their distribution, 
production, and utilization as sources of vegetable oils. 

Bulb gardening, M. Hampden (London: Thornton Buttencorih Ltd., 1921, pp. 
221, pis. Jf, figs, SO). — A popular text of English origin, illustrated partly in 
colors, discussing various species and varieties of bulbs and tuberous rooted 
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plants, with suggestions In regard to propagation, culture, and utilization. The 
subject is arranged in three sections, hardy, glasshouse, and hiilf-hardy bulbs. 

The flowering crabs, Lady Moore {lri$h Oard., 17 (1922), No. 195, pp, 49, 
50). — Various species of Pyrus useful for ornamental purposes are briefly de- 
scribed, With emphasis on the desirable characters of each. 

FORESTEY. 

A]as]i:a*s interior forests, X D. Guthrie (Jour. Forestry, 20 (1922), No. 4f 
pp. SSSSIS ). — Information contained In this paper is based on a montli’s trip 
througii the interior of Alaska in the summer of 1920, supplemented by data 
obtained from various Government publications. Previous to this exploration 
there was little accurate data obtainable pertaining to the size, nature, and 
composition of the interior Alaskan forests. 

Roughly estimated to include not less than 150,000,000 acres, these interior 
forests are confined for the most part to the basins of the Yukon and Kus- 
kokvvlm Rivers and in certain places extend north of the Arctic Circle. In 
respect to species, density of stands, and size of trees, these interior forests 
are wholly unlike those of the coast. The principal siKicies are white spruce, 
white birch, balsam, poplar, black cottonwood, aspen, black spruce, and larch, 
the first mentioned being by far the most important. White birch is also 
widely scattered and comprises a significant percentage of practically all 
stands, w’hile the remaining siiecies occur in favored sites, particularly on the 
banks of rivers. The rate of growth, despite the long, cold winters and com- 
paratively light annual rainfall, compares very favorably with that of similar 
speides in northeastern United States and Canada. 

The greater part of the timber cut in these interior forests is now utilized 
as fuel, and the author believes that when Alaska’s agricultural ami mining 
resources are fully developed these forests will scarcely be equal to supplying 
local demands because of the smaller size and inferior quality of the timber 
as compared with that of the coast. Although certain of the species are ad- 
mirably adapted for pulpwood purposes, tlie high cost of transportation and 
the widely scattered nature of the forests will make their general utilization 
for this purpose highly Improbable. 

The annual loss from fire in these interior forests at tlie present time is be- 
lieved to be greater than the annual Increment, and because of the great fire 
hazard, due to low rainfall and the intense heat of the long summer days, this 
loss Is very diftlcult to reduce. Artificial reforestation is deemed both im- 
possible and impracticable, in the first place on account of the low rainfall 
and, in the second, on account of the tremendous interests involved. Fire 
prevention is considered the only adequate solution, and a plan Is suggesteil 
for the establishment of a preventive organization which, combined with 
propaganda to awaken public interest and with closer cooi>eration on tlie part 
of all Federal agencies, should assist In remedying this situation. 

Report of the division of forestry (Mass. Commr. Conserv. and State For- 
ester Ann. Rpt., 1921, pp. 29-55, pis. 2). — ^The more important activities of the 
year included assistance rendered iirivate owners, care of demonstration forest 
plantat ons, the production of young trees, suppression of the gipsy and 
brown-tail moths, the perfection of a fire prevention system, and the manage- 
ment of the State forests. 

The chaulmoogra tree and some related species: A survey conducted In 
Siam, Burma, Assam, and Bengal, J. F. Rock (U. S. Dept. Ayr. Bui. 1057 
(1922), pp. 29, pis. 16). — In addition to the main body of the bulletin, there are 



1922] 


FORESTKY, 


241 


included an Introductory chapter by D. Fairchild and one on the Chemistry of 
Chaulraoogra, Hydnocarpus, and Gynocardia Oils, by F. B. Power. 

In discussing the history of chaulmoogra oils, the author points out that 
seeds and oils have been used for centuries by the natives of southeastern Asia 
for the treatment of leprosy and other skin affections. The genuine chaul- 
moogra oil is derived from a species known as Taraktogenos kurzii, the tree, 
fruit, and leaves of which are illustrated, and detailed data relating to asso- 
ciated species, methods of harvesting the fruits, etc., based on actual observa- 
tions by the author, are given. Among related species considered in the bulle- 
tin are HydnocariniH anthelminthica, from whose seeds an oil is expressed 
which Is used as a palliative for cutaneous affections; H. castanea, with a trunk 
diameter of 2 ft. and a maximum height of 100 ft., with pointed fruits the 
size of an orange, which are gathered and used by the natives, who also strip 
the bark troni the trunks for use as a basis for decoctions for internal dis- 
orders and skin diseases; H, (nirtiaii, observed growing on tlie island of 
Penang, attaining a height of ordy 15 ft., with globose 001118 about 3 in. in 
diameter; Asteriastigma macrocarpa, known as the cannun-hall tree, bearing 
fruits which though imich larger than timse of T. kurzii resemble them closely 
and yield an oil which agrees clos(5ly in chemical composition; and (ignocardia 
odorata^ the so-calle<l false cliaulmoogra tree, long considered the source of 
the true oil, the tree, fruit, and nmnii<‘r oi fruiting, however, being distinct 
from T. hurzti and the oils obtained by expression of the seeds containing 
neither chaulmoogric nor h.vdnocarpic acids. 

The survey showed that several species are utilized as sources of chaul- 
moogra oils. The raw products are largely collect(‘d by jungle jK^ople, who 
because of their Indolent methods lose about 50 per (^ent of eacii crop Fruiting 
is apparently irregular and according to the natives occurs generally about 
once in thret' years. Siigg(‘st ions are prosenteil for the establishment of plan- 
tations of T. kurzii. The paper is coiuluded witli an urgent recommendation 
that a thorougli survey, acc<mipanied by chemical and medical studies, be made 
ot all known species. 

Species suitable for planting with teak, W. Versluys (Tectojia (Bauch- 
houu'k. Tijdschr.), J5 (1922), No S, pp. 23o~240), — Stating that Leuracna glauca 
has not proved ideal as an interplant for teak on account of too rapid 
growth, the author discusses the merits of Acacia villosa as a substitute. This 
species of Acacia thrives on calcareous soils, endures dry climates, produces 
seed of enduring viability, and has proved satisfactory in experimental plant- 
ings in Java. 

[Forest] seed treatment, A. F. Joseph (Wellcome Trap. Research Lahs., 
Chem, Beet. Puh. 22 (1922), p. 12). — In connection with plantation experiments 
with Acacia arahica conducted near Khartum, Egypt, various methods of treat- 
ing seed to assist germination were tested. 

Two hours' immersion in sulphuric acid to the amount of half the weight of 
the seeds treated gave uniformly good resultvS. Concentrated sulphuric aci ! 
diluted with an equal part of water gave good results with six hours’ immer- 
sion, while weaker dilutions did not produce as satisfactory results. Treat- 
ment with boiling water or with 50 per cent caustic soda solution did not assist 
germination. The penetration of the outer seed coat, wlieii accomplished with- 
out injury to the embryo, was equally as effective as the concentrated acid 
treatment. 

Liming experiments with forest trees, F. von Fincken stein ( Ztsehr . 
Forst u. Jagdw., 52 ( 1920 ), No. 6, pp. $ 42 - 545 ). — A brief account is given of an 
investigation begun in 1933 in an attempt to determine the effect of lime ui)on 
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Scotch pines growing in an Infertile soil. Fresh burnt lime at the rate of 
2,000 kg. per hectare (1,760 lbs. per acre) and raw ground limestone at the 
rate of 4,000 kg. per hectare were w'orkcd Into the soil with grub hoes, while 
the check plats were not tilled in any manner. In 1919, after six seasons’ 
growth, reineasu remen ts of the trees on treated and untreated plats sliowed 
growth increases of 25.08 per cent for the trees on the limed plats and 19.95 
per cent for those on tlie untreated plats. A conspicuous Improvement was 
observed in the character of the ground flora of the limed areas, various de- 
sirable grasses and hor!)s being present while practi<*ally only moss was notice- 
able on the untreat(‘d i)lats. Soil analyses from both plats showed a higher 
calcium content for that of the limcMl areas, indicating the persistent efCect of 
the original lime a])plications. 

Previous experiments on fertile soils showed little or no l)eTieMt from the 
use of lime 

DISEASES OF PLANTS. 

Plant diseases in the Western Province, 1~11T, V. A Pitttfuim- (Union So 
Afrwa Dept. Agr, .four.. 2 (1921), No. 6*, pp. 525-532, figs G; S (1921), Nos. 3. pp. 
259-203, figs. If, pp. 31/3-352, figs. 6). — Chlorosis in plum trees is attributed to 
a general (h'‘hcienc.v in plant foods, in humus-rorniing organic substances, and 
(possibly) in iron Black mold, a storage rot, was due to Dhizopus nigricans, 
a wound jiarasitr' nl)!e to aitjuk at p(nnts of \er.\ minute injury. Tins (‘ungus 
was also iissoclat(‘d witli blu(‘ mold ( Pcnieillrunt ilaheum ) . R. sehizuns. re- 
cord(*(l as <*ausing a ]K'acb stone split in .Australia, bas uot bt^n found in the 
Westi'riJ Province Chr,v snni hennim rust (Pueemiu dirpsfnilhenn ) was fairly 
coiiunoii at Sea Point during the summer. 

Seedling orange tree ('ollar rot is succi'ssf ully treated by exposing the crown 
roots to dryness, lemoving diseuMMl portions, and painting tbe wounds with 
some disin feet ant, siadi as 50 p<'r cent crude carbolic aCd or Bordeaux paste. 

Scab or l'"usi<*ladiiirri of pear or of ajiple ( Vcntiina pirina or V maequaiis, 
res})ech\ek^ ) nas dt^strucliM* in the \Vcst(‘rn Province. Varietal cases of 
partial or total iiuinunit\ are noted. Pr<^teetne measures are outlined 

[The timely and general employment of protectives against plant dis- 
eases), AY. I^ANCi {Angeu\ Pot., 1 (1919), pp loCi-ni ). — Inlormation having 
practical bearings is ))r(‘sent(*d in a review, with a discussion of plant disease 
and of piotective measun's 

The toxicity of metals, Fonzes-I > i acon (Proq Aar cf 1 itir (JJd VEsi- 
Centre), 1/2 (1921), No 4, PP- 90-92) --A brief review is givt*n ol contributions 
and oi)inions clt<d regaidm': tl*e toxjoity of metallic coinixiuuds in solutions 
as used ‘against plant diseases. 

The use of sugar in Bordeaux mixture, A. A. Ramsaa’^ (Agr. (laz. N. S. 
Wales, 32 (1921). No 12, p 909).--~li is considered improbable that (‘opper sac- 
charate is formed by the addition of sugjir to cojiper sulphate in tlie quanti- 
ties used for prcqiaring Bordeaux mixture. It is thought tliat calcium sucrate 
Is formed, owing to the increased soliihilily of lime in a weak sugar solution as 
compared with water alone, and that this calcium sucrate has not the same 
action on the various ha.sic copper sulphates present that occurs in case of an 
aqueous solution saturated with lime. 

The addition of sugar to Bordeaux or Burgundy mixture seems to have gone 
out of general held ]>ractice, as better results are now obtained by the use of 
casein, 5 oz. btdng used to 50 gal. of the si^ray mixture. 

The use of casein in fungicidal sprays, P. Maksais (Rev, Vitic., 52 (1920), 
No. 1354, pp. S97-S99). — Giving quotations from his own statements previously 
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jmblished, the author notes that the addition, togetlier, of lime and casein to 
complete the spray liquid results in incomplete admixture, and In the produc- 
tion of lumps. A mixture of casein and ammonium sulpiiate is quickly dis- 
solved, and Bordeaux with such addition is said to give satisfaction in every 
essential. 

Laboratory studies of the toxicity of some sulphur fungicides, W. L. 
Doran (iVe«? Hampshire ^Ui. Tech. Jiul. 19 (1922), pp. — The author states 

that the fact tliat lime sulphur may or may not control apple scab in New 
TJampsblre led him to make an investigation of the subject, ^vitb the object of 
determining the conditions which must obtain in order for liiue-sulpluir solu- 
tion to act as a fungicide. Lime-sulphur solutions w'cre prepared in different 
concentrations and siirayed on glass slides, after which the surfaces were 
fjllo\v('d to dry in the laboratory. After 24 hours they w^ere inoculated with 
conidia of apple scab tungus ( 1 nurequaJis } suspended in distilled 

water, Wlien examined 24 hours later, it w'as fomul that lime sulphur had 
not prevented tin* germination of the spores 

It is (iaimed that lime suliihur, when dried on a tree, remains en tlie siirayed 
surface ui tlie term of free sulphur, calcium thiosulphate, calcium sulphite, 
calcium sulphate, and ealeiiim carbonate. The toxicity of caUhuii sulphate, 
(alcium sulphite, sulphur, and pre<‘ipitated sulphur was tested, and it was 
found timt eateniui polysulpliid (Iecom])osed most rap-dly and deiu'eased In 
fungicidal elliciency when dried slovsly Snljihur was toxic only when oxygen 
was pi-esiuit. The toxu Ity of sulphur to tungi increased with rise of tempera- 
ture and ]<*ngtli of time of t'xposure. I*reci})itate(l snljiliur proved more toxic 
to tlu‘ eonidia of tlie apiile seal) tungus than luu*ly ground .sulpluii*, and it 
acted at low’cr (emi>eratures. Fungi w’cre found to ditTer in tludr susceptibility 
to the toxic action of tlie sulphur. 

A bacterial root and stalk rot of field corn, 11 U. Koskn {Th ptupaihujagy^ 
11 {1921), ^U). 2, pp pgs. 4: abs. in rhyiopathology, 11 {1921), Na. /, pp. 

32, 3S ). — q4ii‘ author reports a disease of lield coin that Ims boon observed in 
wudely scatten^d art‘as m Arkansas, and whicli at times destroys or renders 
useless irom 20 to ^k) per (‘(Uit of tiu* stalks. Tiie disease in question is charac- 
terized i)y a rotting aeconqmnied by a light or dark brown diseoloration of 
the nodes, usually tlie lowi'r ones. Ihider liigh iiuuiidit.N and tempc'rature. the 
rot extends through the entire thickness of tlie stem, the tissue collapses and 
disintegrates, and tlie stalks fall over. Hoots, leaf sheaths, leaf blades, and 
husks are also attacked A imeterial organism lias been Isolated from these 
materials, and Infections wore pnalnceil by inoculations with the organism. 

Kernel starchiness as an index of susceptibility to root, stalk, and ear 
rots of corn, .1. F. Tuosr and (>. N. IIofffr {Abs. in Phytopathology, 11 {1921), 
No. 1, pp. 3S, 34) ™"In an exiierinu'ntal test of over 2,000 seed ears, covering va- 
rious degrt'es of starchiness, it was found that starchy ears of corn (»i certain 
dent varieties produced larger numbers of weaker-growing stalks and the 
plants w^ere more' susceptible to root rot than plants from ears more homy 
in composition, irrespective of wdietlier tlie star< hy kernels were infected wuth 
species of Fusanum before j)l anting 

The Improved rag-doll germinator as an aid in controlling root, stalk, 
and car rots of corn, B. n. THtddleston and CL N, IIoffek (4/m. in Phyto- 
pathology, 11 {1921), No. 1, p. S3^. — Attention is called to an Improved rag-doll 
germinator us<3d in the corn root and stalk rot investigations conducted co- 
operatively between the Bureau of Plant Industry, Ik S. 1\ A., and tlie Indiana 
Kxiieriment Station. In a test of tbivS germinator in which more than 1 t.oOd 
ears of corn were examined in 1920, 27 per emit .show'cd senoiis infeidioiLS of 
Fusarium spp. and Diplodia. 
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Thr«e methods of controlling the root, stalk, and ear rots of com, G. M. 
Smith and G. N. Hofteb (Ad#, in Phytopathology, 11 (1921), No, 1, p, S4). — 
The authors recommend field selection of seed ears of sweet corn from appar> 
ontly healthy stalks, artificial drying by heat, and testing seed ears for germina- 
tion and infection. Each of these, or all combined, have been found profitable 
In reducing the amount of Infection with Fusarium spp. 

Selection of disease-free seed and seed treatments as possible means of 
control of corn root rot, W. D. Vaixeau (Ahs. in Phytopathology, 11 (1921), 
No, i, p, S5). — Selections made at various stages of maturity have not yielded 
any disease-free seed, and the results obtained are believed to indicate that 
Infection takes place before the early dough stage of the grain. It probably 
occurs through the silks and is a result of infection of tlie exposed silk mass 
with Fusarium moniliforme. Attempts to control corn root rot by seed treat- 
ment have given negative results. 

A Fusarium wilt of corn in Iowa in 1020, J. G. Gilman (Ahs. in Phyto- 
pathology, 11 {1921), No. 1, p. 5,51. — A disease of corn was observed in th<" field 
when the plants were about 6 In, high, at which time some of the plants showed 
marked tiphurn of the leaves, accompanied at times by the wilting of the 
plants. Upon examination of the plants affected, there was found to be a 
brown discoloration of the vascular system at the base of the stalk Isolations 
showed the presenct' of a Fusarium in 93 per cent of the cases examined. The 
disease in (luestion corresponds with the early stage of root rot as generally 
described, but differs In that the hills which showed the wilt did not exhibit 
broken, leaning, or down stalks at harvest time, hut were the most erect plants 
in the field. In addition, the presem^e of this wilt was not indicated by dis- 
coloration of the seedlings on the germlnator. 

Significant points in the life history of the Philippine maize mildew, 
W. H. Weston, ir. (Ahs. in Phytopathology, 11 {1921), No. 1, p. S2). — The author 
reports several Sclorosporas occurring on corn in the Orient which have not 
yet been introduced into this country. A study of one occurring in the Philip- 
pines shows that the conidla of this Sclerospora were produced only in the 
night when the leaves were covered with a layer of dew or other moisture. 
The period of Infection may cover several months, and, con8e<piGntly, one 
diseased plant may he the source of infection for a wide area. The conidia 
may be produced on corn, teosinte, sorghum, sugar cane {FioecharuTn sponta- 
neum), and Miscanth us japonirus, bnt oogonia have been found only on the last 
three boat plants, (’onidia are apparently not able to survive drying, and the 
author thinks that the spread of this disease to different countries will have 
to take place through the transportation of oogonia, either in the soil or 
through Infected plants. 

Studies on corn rust, G. F. Weheii {A1>s. in Phytopathology, tl {1921), No. 1, 
pp. SI, S2). — Studies are repoited on the overwintering, relation of temperature 
to germination, method of host penetration, and relative susceptibility of corn 
species and varieties to uredlniospores of Puccinia sorghi. 

Ecologic and x>hyslologlc notes on corn smut (Ustilago zeae) , L. E. Met^^ 
CHEKs {Ahs. in Phytopathology, It {1921), No, 1, p 52?). — It has been found 
that cultures of TJ. zeae differ in their power to produce infection, and there 
appears to he an Indication that the nature of the corn plant, and the change 
of environmental conditions with its etToct on the host, are not solely respon- 
sible for snch striking differences in .smut resistance or susceptibility. The 
investigations are believed to indicate that there are physiological differences 
In the corn-smut organisn) that may be of considerable importance in the breed- 
ing of com for resistance to it. 
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Experiments with Stewart’s disease on dent, Hint, and sweet com, C. H. 
Keddy (Afrs. in Fhytopatholoffp, 11 {1921), No. 1, p. 5i).— Tests were conducted 
in greenhouses during the winter of 191^20 to determine the relative suscep- 
tibility of dent, flint, and sweet com to bacteria of the Aplanohacter stewarti 
type isolated from natural infections of the different types of corn. Cross 
inoculations were made with water suspensions of cultures from the three kinds 
of corn, and the results indicate that the organism isolated from each was 
about equally pathogenic to all tlie hosts under experimentation. No tyt>e of 
corn showed any marked resistance. 

Infection experiments with Ciaviceps, F. T. McFabland {Ahs, in Phyto- 
pathology, 11 {1921), No. 1, pp. 41* 4 ^)* — As a result of cross inoculation experi- 
ments, the auUior has found that rye can be readily inoculated by using 
conidia from the honeydew from ergotized florets, from the surfaces of matured 
selerotla, and from pure cultures. In all cases the infections were made when 
the floral glumes were wide open, effective results following inoculations made 
both at earlier and later stages. Successful inoculations upon rye have been 
secured from the honeydew stage of Bromus inermls, Agropyron rcpens, Poa 
pratensis, and Arrhenathcrum elatiuft. With wheat some difliculty was ex- 
perienced in securing infe(-*tion, although positive results were obtained in a 
few cases when conidia were used from either rye. A, elatiun, P. pratensis, or 
A. repens. In general cross inoculations gave a higher percentage of success 
where made from one of the above grasses to another than when made from 
grass to rye. 

Loss from rye ergot, E. K. Seymouk and F. T. McFabland {Phytopathology, 
11 {1921), No. 7, pp. 2S5-289, figs. 2; abs. in Phytopathology, 11 {1921), Ao. 1, p. 
41 ). — Observations and exact counts have shown that the loss caustnl by ergot 
i Ciaviceps purpurea) in rye is represented not only by the actual number of 
sclerotia hut also by a large number of blasted kernels and empty florets. 
Of 730 ergotized spikes 47 per cent of the florets either held blasted kernels or 
were empty, and 10 per cent held sclerotia. Of 651 unergotized spikes only 31 
per cent of the florets either held blasted kernels or were empty. In all cases 
the diseased spikes were shorter in length and lighter in weight than those 
not affetled by the fungus. 

The effect of certain chemicals, especially copper sulphate and sodium 
chlorid, on the germination of bunt spores, N. F. Thompson {Abs. in Phyto- 
pathology, 11 {1921), No. 1, pp. SI, SS ). — In experiments carried on to determine 
the concentration of the solution and the length of treatment necessary to cause 
the death of bunt spores {Tilletta tritiri and T. laevis), copper sulphate and 
common salt proved tlie best treatment. The strongest copper sulphate solution 
used only retarded the giunuination of the spores, while a relatively high 
dilute solution of copper sulphate ami sodium chlorid practically inhibited all 
growth. 

Chemical dusts for the control of bunt, W. W. Mackie and F. N. Karoos 
{Abs. in Phytopathology, 11 {1921), No. 1, pp. S8, 39). -—Experiments were con- 
ducted with flowers of sulphur and the dusts of copper sulphate and coprrer 
carbonate for the prevention of bunt. In 1919. seed heavily smutted when 
mixed with flowers of sulphur gave 41.5 per cent of smutted heads, while 
with copper sulphate there were produced 21.9 per cent as compared with 
84,1 per cent with untreated see<l. In 1920, flowers of sulphur applied at the 
rate of 25 to 100 lbs. to each 100 lbs. of seed reduced the amount of smut from 
61.8 to 6.3 per cent. Dusting seed with copper sulphate and copper carbonate 
at the rate of 2 oz. per bushel gave very satisfactory results. 
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The influence of soil temperature on the development of the seedling 
blight of cereals caused by Gibberella saubinetil, J. G, Dickson (Abs, in 
Phytopathology, 11 {PJtl)^ No, 1, pp. S5, 36). — Parallel series of clean and in- 
fected wheat and com seedlings were grown under greenhouse conditions in 
constant soil temperatures varying by 4*^ G. The uninfected wheat seedlings 
developed the largest root systems and the heaviest total dry weight at soil tem- 
peratures below 1(P C, (60.8° F.), while corn seedlings produced the largest root 
systems and greatest total dry weight at soil temperatures above 20°. The 
maximiiin temperature for the development of the blight organism on wheat 
was about 82°, and none was observed when tlie temperature was held at 86°. 
Corn seedlings inoculated with the i)arasite were badly infected at the soil tem- 
perature of 20° and below% and did not blight above 24°. Field plantings made 
at Madison, Wig., gave results wliich correlate very well wiih the greenhouse 
exiierimeuts given above. 

Hydrogen-ion concentration of the soil and seedling infection by Gibber- 
ella saubinetil, E. F. Hopkins in Phytopaihology, 11 iJU21), No. 1, pp. 

36, 37). — WhevHt se<‘d treated willi a spore suspension of cultures of (7. mubinctii 
were planted in plats in the greenhouse, and counts made of the seedlings as 
they ajjpeared show'ed a marked depression at pH 5.8. At the end of thrive 
Aveeks the greateKSi amount of infection was sluwvn in the most acid and the 
most alkaline cultures wilii a minimum in the curve ot a pH of about 5.5 

Growth and germination of Gibberella saubinetii at varying hydrogen-ion 
concentrations, FI F, Hopkins in Phytopalhology, It (1921), No. 7, p. 

86’). — The effect of acidity on the growdh of the wheat scab organism was deter- 
mined, based on the amount of dry w'eight of tlH‘ niyeelium produced at the 
end of 4, 7, and 14 days in differeut solutions. In all three scries the amount 
of growtii increased with decreasing acidity from pll 2 5 to a maximum of 
pH 4.0 to 4.5. It was then decreased to a minimum at pH 5.0 to 5.5 and 
again arose to a second maximuiri, the highest point of wliich was not de- 
termined. 

Using the same solutions, the etfoct of the hydrogen -ion coneentration on 
ll)e spore gerannation of (7. Haubioetii was studied, and the results are said to 
indu'ate that coiiidial germination also shows a double maximum. 

Second progress rei>ort on the Fusarium blight (scab) of wheat, J. G. 
Dickson, H, Johann, and G. Wineland (Abs. in Phytopathology, 11 {t92t). No. 
1, p. 85).— In continuation of studies on F’usarium blight or scab of w’hcat due 
to Gibberella sanlmietii, tlio authors report the examination of a large number 
of specimens of wheat reccdved from 16 Cimtral and F)u stern States, 98 per 
cent of which yichled the fungus. In addition, F. avenaeeuni and F. (mlmorum 
letvius were isolated from a few specimens. Inoculation experiinont.s Indicate 
that the highest percentage of infection occurs during the pi^riod of flowering, 
the initial iufcifion msuaily taking place through the extruded anfiiers. 

The regional occurrence of Puccinia graminis on barberry, FI C. Stak- 
MAN, K. S. Kikut, and A, F. Thikk {Abft. in Phytopathology, 11 (1921), No. 1, pp. 
39, 1(0). — Investigations W'ere undertaken to ascertain the limits of barberry in- 
fection and to determine why infection did not occur in the South. 

It was found tliat east of the Kocky Mountains barberry infection is most 
prevalent and most severe north of 40° N. Int., although at high elevations 
there w'as a heavy infection as far south as 37°. Barberries do not become 
infected in the Southern States when inoculated with teliospore niaterial 
wdiich has been developed in the South, hut when inoculated with teliospores 
from the North, tliey !>ecame very heavily infected. Teliospores from the 
Sou 111 kept in the North during the summer and fall caused infection in the 
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South, while nortluTu teliospores kept lii the South did not cause infection. 
It is believetl that the reason why barberries do not become infected in the 
South is because practically no teliospores are viable in the spring. 

Two strains of Puccinia triticina on wheat in the United States, E. B. 
MainvS and H, S. Jackson (Ahs, in rhytopathology, li {J921), No. 1, p. JfO ). — It 
is reported that certain varieties of wheat showed a high degree of i-esistance 
to P. iriticAna when grown in a wheat nursery at La Fayette, liid. When cer- 
tain iircMlinial cultures of the rust were sown on seedlings of these varieties in 
the greenliouse u dilTerence in reaction was noted, and some of the varieties 
w^ere hea\ily iniecte<I by all cultures in the seedling stage. An explanation is 
offered tliat this is due to a <litfereuce m the susceptibility of the varieties 
according to luatunti, that the> are moderately susceptible in the seedling 
stage but highly r4‘.sistaiJt as they mature. On the other hand, some varieties 
were ioumi (o show resistance in the seedling stage. Tins is believed to indi- 
cate diftcrent strains o( the liingus used, and in 1920 urediuial cultures were 
mad(‘ which resulted in a separation ot tliese cultures into two groups, based 
on their ability or inabilily to infect selections of varieties. 

HelniinthoKporiuiii and wheat foot rot, F. L. Sifaens {Ahs. in Phyto- 
pathology, ilthU), Ac. /, pp. o7). — liiM'stigutions show that with seedlings 
grown undei aseptic (oiiditions inoculations by spores of Hclmiuthosiiorium 
upon the uninjured sheath were followed within 24 hours by the entrance of 
th(‘ luycelnini into tlie best cells, and witbin 48 liours by a browned, diseased 
spot visible to tiio naked eye. It is claimed that, aside from the Helmlntho- 
sporium originally isolated, several \aiiaut, closely related types have been 
found. JnbH^tion by tin* toot-rot }l<4miiithospoiium has been secured on corn, 
barley, rye, corn fod<l<‘r. Sudan grass, and millet. 

The so-called take-all disease of wheat in Illinois and Indiana, H. H. Mc- 
Kinney {A()s in f'hiilojniihology, // (7.92/), No. 7, p. 37). — This disease, which 
Is reported to have lieen }iresent in Hlinols and Indiana in 1919, recurred in 
1920 ]n Madisim County. Ill, and in Ihirter Founty, Ind. Tiie disease was less 
severe in 1920 than during the previous season, and this is thouglit to have been 
due to the fact lliat f('v\ varieties which sliowcd the disease in 1919 were sown 
in 1920. The most promising moans of control is believed to be in the use of 
resistant varieties, a niiniln'r of which are noted. A study of the lesions is 
believed to indicaU* that the disease in Illinois and Indiana may be an un- 
usual manilcslativm of The Ih'lmiuthosporniiii disease of wheat present in 
many regions. 

Occurrence of Ithynchosporiuni on Dactylis glomcriita and Bromus iiier- 
inis, C. DuLcifsLEit {Ahs. tn Phytopathology, It (1921), No. 1, p. ^2).“Th(‘ au- 
thor reports tiiidlug R. ficcatis attacking 1). glomcrata and B. inennis at Madi- 
son, Wis., during May, J920. So far as known, no records of the occuiTeiice of 
this parasite on either host have been Iiitherto reported. 

A disease of beans, J. Matz {Porto Rico Pept. Agr. and Labor Sta. Virv. 57 
(7927), Spanisk ed., pp. S~H, fig. /). — A destructive beau disease due to Rhpi:octo~ 
nia micro,^rlcrotia is (iescribod. 

The relation of mosaic disea.se to pickling of cucumbers, Al, B. Church 
{Phytopathology, U (1921) , No, /, pp 2H, 29), ~ Attention is called to the neces- 
sity of carefully examining cucumbers for use in the preparation of pickles 
where the mosaic disease is known to be prevalent (Ticumbers w^ere grown 
during the summer of 1920 at Arlington Farm, Va., for piddling purposes. The 
fruits showed the presence of mosaic disease late in the season, and it Is 
believed that earlier <*ases were overlooked. FresJi cucumbers atT('<*ted by the 
fllseasi' had a bitter taste and their texture was tough. When place<l in 
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pickling solutions certain physical changes were observed. Some of the cucum- 
bers had white areas wdth a tough, woody texture which did not dear up 
during the pickling process, while others became soft or spongy. The investi- 
gation Indicates that cucumbers visibly affected with mosaic will not cure 
properly in the pickling vat 

Measuring certain variable factors in potato seed treatment experiments, 
1. E. Melhus and J. G. Gilman (Phytopathology, 11 (1921), No. i, pp. 6-17, figs, 
6 ). — ^Attention is directed to the varying effect of seed treatment tor the con- 
trol of scab (Actinomyces scabies) and Kbizoctonia on tMitatoes. The results 
are given of field and laboratory extieriments with formaldehyde and corrosive 
sublimate treatments applied in various ways. The lack of consistent behavior 
is attributed to varying factors, among which are the presence of the living 
pathogenes on the tubers after they have been treated, the antiseptic action 
rather tlian disinfecting qualities of some of the fungicides in surface disinfec- 
tion of seed tuliers, and the percentage of infection resulting from the presence 
of the pathogene in the soil. 

The life history and cytology of Synchytrium endobioticum, the cause 
of wart disease in potato, K. M. Cubtis (Hoy. Soc. London, Phil. Trans., Ser. 
B, 210 (1920), No. B 380, pp. 409-478, pis. 5, fig. 1 ). — After an introduction and 
an outline of the life history of the potato wart disease organism (<S'. endobioti- 
cum), this account deals in the several divisions with the method of investiga- 
tion; the morphology of the prosorus and sorus; chapters dealing with these in 
detail; the zygote; the resting 8ix>rangium; and a general discussion including 
the relation of fungus and host plant, the tmrsistence of the organism in the 
soil from year to year, immunity from wart disease, nuclear reduction, the 
relation of the fungus to the genus Pycnochytrium, and sexuality in the Syuchy- 
triaceae. A bibliography is given of about 50 titles representing widely sepa- 
rated regions. 

A root rot of sugar cane, J. Matz (Porto Rico Dept. Ayr. and Labor i^ta. 
Giro. 66 (1921), Spanish ed., pp. 5-12, fig. 1 ). — A description is given of a root 
rot of sugar cane due to Plasmodiophora sp. The disease is said to be wddely 
distributed, and the more important varieties of cane cultivated in Porto Klco 
are reporteti subject to attack of the fungus. Suggestions are given for means 
of controlling the disease. 

Seed-bed rot of tobacco, J. Matz (Porto Rico Dcpt. Ayr. and Labor Sta. Virc. 
55 (1921), Spanish ed., pp. 3-5 ). — A description is given of a serious rot of to- 
bacco seedlings, with suggestions for its control. The method recommended is 
the disinfection of the seed bed by chemicals, such as copper sulphate, formalde- 
hyde, sulphuric acid, and zinc chl(>rid. 

Tissue breakdown in fruits and vegetables, U. Nei.8on (Abs. in Phytopath- 
ology, 11 (1921), No. 1, pp. 44^ 45 ). — Amirdlijg to the author, the diseases known 
as “black leaf speck of cabbage, “red heart” of Iceberg lettuce, and various 
surface spots of grapefruit, orange, and lemon are due to tissue breakdown, 
commonly Induced by conditions of t>oor ventilation in storage and transporta- 
tion. 

Orchard spray program for 1022, H. P. Barss and A. I.. Lovett (Better 
Fruit, 16 (1922), No. 8, pp. 8, 9, 27, fig. J). — Notes and tabulations relate to 
treatments for protection against plant disiMises and Injurious animals. 

Control of anthracnose, or black spot canker, E. \\\ White (Better Fruit, 
16 (1922), Nos. 8, pp. 7, 21, fig. 1 ; 9, pp. 12, 18, JO). — Apple tree anthracnose, or 
black spot canker. Is said to be prevalent wherever ndHiuate control measures 
are not maintained, in practically all apple orchards of the coast districts of 
Oregon, Washington, and British Columbia. It Is probably the most serious 
fungus disease with which the coast fruit grower has to deal, and during the 
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last 25 or 30 years has caused the destruction of a great number of apple 
trees. The purpose of this paper is to give briefly the results of 5 years’ ex- 
perimental work in the control of this disease in the Keating district near 
Victoria, Vancouver Island. B. C. The work herein detailed (in connection 
with conditions and varieties), as continued during 1916-1920, is thought to 
indicate that this disease can be almost absolutely controlleil by appropriate 
concerted action. 

Oummosis of the cherry, C. A. Tonneson {Better Fruit, 16 {1922), No. 9, pp. 
H, 15, 22). — Field observations of cherry tree gurnmosis have le<l to the con- 
clusion tliat late fall growing, with unripened condition of cambium and sap- 
wood, Is a prevalent cause of the trouble, though bacterial and other factors 
may exist. 

Hecent studies on peach yellows and little peach, M. A. Blake, M. T. 

Cook, and C. H. Connoks (Neto Jor»cy Stas. Bui. 356 {1921), pp. 62, pis. 2, figs. 
28). — In the investigation of some of the problems of commercial peach grow- 
ing, orchards were planted under the direction of the station in 1990, 3907, 
1008, and 3912. The presence of these orerhards offered opportunity for studies 
on peach diseases, esi>ecially peach yellows and little peach. The behavior of 
every tree was studied, and from the data thus accumulated and from observa- 
tions made elsewhere the authors have presented their conclusions. 

It Is claimed that these diseases, espi'cially jjeach yellows, are not of recent 
appearance, ami that the,> caust^ heavy losses in tiie eastern peach districts of 
the (Tnitofl States. The s.vm])toms of the diseases are described at some length, 
and the results of experiments are said to show that pits from badly diseased 
trees seldom germinate. Those from slightly affected trees germinate and 
usually produce healthy trei'S. Buds from diseaseil trees w'hen inserted in 
liealthy stock showed sym[)tonis of disease in from eight months to four years. 
Breeding (‘xi>eriiuents are said to indicate that the diseases in question are not 
transmitted by [xillen. Trim's in some .soils more readily affected than 

otluTs, the reason for wliich has not been determined. Fertilizers had no 
effect in controlling the disease, and c*onflicting data were secured regarding 
varietal suscefitihility, [irogress and spread of the diseases, etc. Replanted 
trees were foiiud no more liable to dis(»ase than others. 

Suggestions are given for kivping down losses due to these diseases. The 
means recomineiided include selection of favorable sites, planting clean, vig- 
orous trees, good cultivation, and the prompt removal of diseased trees. 

Leaf scorch or inolli.siose of strawberry, R. E. Stone {Afjs. in Phgtopatholr 
ogy. 11 {1921), No. 1, p. J/lf). — A rei»ort is given of a common disease of the cul- 
tivated strawberry in soutliern and eastern Ontario, due to Mollisia carlmna, 
the perliH t or ascigerous stage of Marssonia polcntilJac. 

Khizopus sp. associated with a decay of unripe strawberries in the field, 
L. Ph MELcnEKR (Abs. in Phytopathologn, 11 {1921), No. 1, p. >i^).--The author 
reports observations in 1919 and 1920 on unripe strawberries attackeci by Rhiz- 
('pus, in some fields from 25 to 85 per cent of tlie fruit being de8tro.\ed 

Winter injury to berry plants, .1. L. Stahl and A. Fkank {Better Fruit, 16 
{1921), No. 5, p. 10). — Factors naineil as producing almost every year spring 
(frost) injury to berry plants in western Washington are late irrigation or 
early fall rains; poor drainage; continued cultivation late in the season: 
neglect to thin young canes; late summer fertilizing; excessive fertilization; 
warm, wet fall followed by low temperatures; summer drought, producing weak 
canes: and late frosts, Injuring new shoots. 

F'actors tending to prevent winter (freezing) injury include good soil drain- 
age; good air drainage; frequent cultivation during the early growing season; 
and early normal ripening of canes. 
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Stud^ of a blackberry disease, O. Haiimann {Angf^w, Bot., 1 {1919), pp, lOS- 
lilt figs. Jf ). — A canker of blackberry steins associated with a fungus described 
in the same connection by GUssow (E. H. R., 20, p. 850) is thought to have its 
origin in the numerous small wounds produced in the stems by its owm thorns, 
owing to wind and other movements. Notes are given on management of dis- 
eased plants. 

Contributions on the biology of the vine, K. P vNTANEma (Prog. Afp\ et 
Vitic. {Ed. VEst^Cenire), Nos. Jf, pp. 87-8.9; 5, pp. 111-115: 7, pp. 161- 

165 ). — An account is given of experimentation and observations on conditions 
of attack and resultant severity of outbreak, and on fungicidal treatments of 
grapevines, extending as far ba(‘k as 1911. 

Homemade Bordeaux v. i>owder« and paste, U. G. Downing (/i</r. Oaz. 
N. E. Wales, 32 {1921), No. 12, p. 39'f). -]♦^^perimontation <‘arried out at the 
Narara Viticultural Nursery for two seasons to dettu-mino the best preventive 
of grafie downy nilldeu and black spot, and the propc'r period of apidication. 
shows tliat the us(‘ o( ordinary Bordeaux mixture ((5-4:40), if apjdied early 
in the season, is the most dependable method. 

Copi>er and grape downy mildew, G. \ inLuuEU {Prog Aig . d T itU\ (Ed. 
rEst-Ventrc) , Jf2 {1921), No. 5, pp 119, 120).- -Tho argument is continued (E 
S. K., 46, p. 745) on the behavior of copper in fungicidal sprays. 

Villedicu’s experiments on grape downy mildew and copper salts 
{Prog Agr. et Vitic. (Ed. I'Esi-Centrc), Jf.2 {1921), No. 8, pp J93, 19/^). — Fur- 
ther discussion is offered regarding the claims of I'illedieu. 

The toxicity of copper salts, Fonzks-I)ia(’on {Prog Ag) vi Vitic. (Ed. f'Est- 
Ccnirc), 42 (1921), No. 6, pp. 137- 139).~ This is part of tlie discussion partici- 
pated jn by Villedieu, as above noted. 

Coi)per sprays for grape downy mildeu, .T Gii /rr {Rcr. Vitic , 52 (1920), 
Nos. 1352, pp. 361-S6Jf; 1353, pp. 877 -888; 185',, pp. 8.95 -897) —The (piestioa of 
the most appropriate (effective safe, and economical) tnuitment lor grape 
downy mildew is here discussed (in the light of former and recent exjKTi- 
mentatioii and opinion) regarding the available effective^ preparations; rela- 
tive values of acid and ol alkaline Bordeaux mixture*; augmoritatioii and 
maintenance of the efliciency of alkaline Bordeoiux ; preparation of spreading 
and adherent sprays; and number, (Imo. and character of the applications. 

Bordeaux mixture: Should it be acid or alkaliiK*? F. 1 )e (^ahtei.la {Jour. 
Dept Agr. Victoria, 18 (1920), No 12, pp 7J,9~15f ,). — Discussing the main qu(*s- 
tion of tlie advantage troiii spraying, the author reviews the history of copper 
spraying, and notes with emphasis points in the review by (7hanzit, above noted. 

Acid and neutral Bordeaux yield rather more soluble copper for the first 
few days after spraying, hut the alkaline preparation was found to surpass 
botli in this respect after a few d«ays. Also the protecting reserve of copper 
left on the leaves is more lasting and very much less subject to removal by 
rain In case of the alkaline preparation. Alkaline Bordeaux also i>ermlts the 
addition of casein (wdiich curdles in the acid preparation), witii Its own con- 
tribution as regards spreading and adlieremn*. Burgundy mixture Is not so 
desirable, as It must be neutral or slightly acid to avoid scalding the foliage. 

Spraying experiments for the control of pecan scab In Mississippi, I), O. 
Nkal {Mississippi Sta. Bvl. 203 (1921), pp. 3-lJf, figs. 9 ). — An account is given 
of spraying experiments conducted in 1921 for the control of pecan scab due 
to Fnsicladium cjfusnm'. The results obtained indicate that pecan scab can be 
successfully controlled by spraying with Bordeaux mixture. 

Winter injury to young walnut trees during 1021—22, L. D. Batohelok 
(California Sta. drc. 281, (1922), pp. 5, figs. 8). — According to the* author, one 
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of tJie most common causes of winter injury to walnut trees is the early fall 
frosts which occur before the trees become dormant. The frosted foliaj^e drops 
before maturity, and hence the green, immature twigs are exposed to tlie sun’s 
heat during the bright days of fall and winter. In many cases the twigs show 
no actual injury at tlie time of the frost but are eventually killed when they 
show a marked sunbnrning following the loss of the leaves. The death of the 
Immature twigs is apparently due not so much to tlic low temperature which 
killed the loaves as to the suiisequent sunhurnlng. 

Injury from frost may be prevented by resorting to means to secure the 
maturing of trees early in the autumn. 

Hcvea diseases (Bui. AssffC Planicurs Caoutchouc, 8 {1921), No. 1, pp. 7, 8). — 
A brief a(*connt Is given of the ajipearance, in 1916, of Hevea black stripe 
canker and of moldy rot, with statements regarding the intluen{‘e of conditions 
and remedial measures in use. 

Witches’ brooms of l*iinis niaritinia, J Dm ufnoy {.Phytopathology, 11 
{li)21), No. 1, p. 27).- Tli(‘ author n^ports tliat witches’ brooms are often pro- 
duced from a local h.v])ertrophy of iahu'al shoots on P. uiaritima in southwestern 
France, and examinations of fbe liypertnu)hicd shoots show the presence of a 
larg<' numlxu- of bacteria, llactcria whi<*]i luol lieen isolated uere cultivated in 
nu'dia ami inoculated into tuids of J\ mantona. The inoculations resulted in the 
doatli (»f (lie buds, and tin' t's^ues were found swarming with bacteria, hiit no 
wilclu's' brooms were toi'iiuMl. Tiu' expcnineiit is heliexed to prove tbe f)ara- 
sitisni of the organism, but it leaves iinc(M-tain wlietlier ttie bacteria are the 
cause* of (he witclies’ broom foriiiathm. 

I'lie etreet of incipient di'cay on the tnechani<*al properties of airjdane 
timber, T1 II. Folify { ihs. tn PhytopalholfH/y, 11 {1921), No. 1, p. //J). — Pieces 
ot Sitka spnu’e and Douglas lir showing inciphnt de(*ay were tested, and the 
elTeci of i'oiocy, puncoUi, P lanci.s:, and Polypot ua sch fceinit^vi was decidedly 
more mariuMl than ttiat of Tuimcfcn pinL The results of the investigation indi- 
cate tJu‘ ii(H'(‘sr-it> for careful inspection ol imdpicnt decay in forest and mill 
to prev(»nt tlu* expense ol working and hiiishing defective stock, 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

A study of tbe Ixnly temperature of birds, A. Wetmoke {Stnithsti. Mitic. 
CoUcA't.. 72 {1921), No 12, pp. 52). — d’his is a detailed leport of extended investi- 
gations conducted by the Piological 8ur\ey, V. S. D A. Fo]lo\vin;j: an introduc- 
tion, tb(* author <'niisi(k‘rs tlie nadhod of securing avian bodj Uunperatures, 
diurnal rl)ythm in teiupm-ature, variation in temperature m relation to sex, 
external temperature in I’dation to Inxiily he.at, diverse miscellaneous factors 
in tladr rdation to body temjieratnre, temperature of >oung, imdhod of tempera- 
ture control in birds, signdioance of tiunperature control, and discussion of 
differences in uv(*rage temperatures. Tbe data on which the discussion is 
largely based are presi'ntert in detail in tables covering IG pages. A bibli- 
ography of G8 titles is imduded. 

Seventh uiinutil li.st of proposed changes in the A. O. U. Check List of 
North American Birds, H. C. ()iuojriu)L.sek {AuL, 39 {1922), No. 2, pp. 243- 
21/9). --Thin is a continuation of the lists previously noted (E, S. R., 45, p. 358). 

The European jdlewonn: A dangerous marine borer in Barnegat Bay, 
N, JT., T. C. Nelson {New Jersey Htas. Cite. 139 {1922), pp. 15, figs. .9) — Tins is 
a general gumiiiary of Information on the European pileworm {Teredo navalis 
Tj.), a lieavy invasion of wliich was discovered by the author by accident during 
the course of oyster investigations being conducted in Barnegat Bay in the 
summer of 1921. This moUusk has for centuries literally ravaged the coasts 
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of Holland, England, and Scandinavia, destroying dikes and other marine struc- 
tures with great rapidity. It has, become established in San Francisco Bay, 
Calif., having been first discovered there In 1914. During the first five years 
it did but little damage, but suddenly in 1920 attacks became widespread over 
a large part of that bay. A careful estimate showed the damage done during 
1920 and 1921 to be in excess of $15,000,000. That the European pileworm is 
much more dangerous than the native species, (Xylotrya) Bankia funbriata Jef., 
Is due to the fact (1) that it invades the brackish water area and comes much 
closer to fresh water than <lo other borers and (2) that it re(iulre8 but a very 
short time to reach sexual maturity, and in a single season produces emormous 
numbers of young. 

The more important points in its life history and bionomics are reviewed. 
It Is pointed out that in its evolution the shell, which was originally developed 
entirely for protection, has become modified into a tool by mean.s of wdiich it 
bores. In his investigations at Samoa in 1920, Potts ^ found that with w^ater 
temperatures ranging from 80 to 86® F. T. navalis became sexually mature 
within 24 tlays of the time it entered the wood. At Thirnogat Ray breeding 
teredos have been found in less than 6 weeks from tlie time they attaclied 
themselves to the wood, at which time they averaged only 4 6 in. in length. 
While it is not known how long the larvae of Teredo remain free-swi mining in 
the water, it la believed to be about one month in Sun Francisco I>ay. It is 
pointed out that one teredo lib(n*ates from .500, (KK) to 1,000,000 larvae in a 
season. Fortunately a great maj<u*ity of marine borers die l>efore spr'ng of 
each year, only a few living to proiaigate the species It is concludeii from the 
observations made of the larvae of Teredo at Barnegat Ray that the growtli 
of the pileworms to sexual maturity and the complete destruction of the plat- 
form used must have occurred In about 5 weeks. 

In considering the seriousness of the situation, attention is called to the 
fact that while the native sliipwornia (B. fimhriata) apparently do not live 
in waters the density of which is below 1010 for any long periods, experience in 
San Francisco Bay has shown that the European pileworm may survive for 
long periods and do great destruction where the salinity of the water at no 
time rises above 1(K)6. 

In discussing means of protection, It is pointeil out that Infested wood 
should be removed immediately, and old vessels, discarded wliarfing, and other 
abandoned wooden structures should he carried away to avoid a possible source 
of infestation of near by structures. Thoroughly creosoted piling stood up 
fairly w^ell in San Francisco Bay during recent infestations, yet even in 
wharves having the best records, standing entirely on creosoted piling, as high 
as SO per cent showed more or less infestation by the Teredo. In concluding 
the author recommends that immediate inspection be made of the various 
structures in Barnegat Bay and even wdiere the piles have been creosoted. 

Observations on the ensheathed larvae of some parasitic nematodes, 
T. Goodey (Ann. Appl. Bioh, 9 {1922), No, 1, pp. S3-4S, fig. 1). — The author finds 
that the eggs of OrapJiidium strigomim and Trichostrongplus retortaeformis 
give rise, under suitable cultural conditions, to larvae which finally become 
ensheathed and wander from the culture medium. A new and easily manipu- 
lated method of experimentation for skin infection work is described. 

The geographical distribution of the Indian rat fleas as a factor In the 
epidemiology of plague: Preliminary observations, F. W. Craqg {Indian 
Jour. Med. Research, 9 (1921), No. 2_ pp 37J^~S98, pis, 2, figs. S ), — The details of 
investigations of the geographical distribution of Indian rat fleas are pre- 
sented In tabular form. 


* Carnegie Inst. Wash. Yearbook 19 (1920), pp. 197, 198. 
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Notes on reaHng insects in hot climates^ T. B. Pi.ktchek and C. C. Ghosh 
{Agr. Research Inst., Pusa, Bui. 112 {1921), pp. 815-892, pis 8). — ^Thls is a re- 
print of a paper from the proceedings previously noted (E. S. U., 4f), p. 657). 

Hints on collecting and preserving Instx'ts, T. B. hh.ExcHER <.4r/r. Re- 
search Inst., Pusa, Bui, 115 {1921), pp. 9S6~914, pls. 16). — This is a reprint of 
the par>er published in the proceedings previously noted (E. R. R., 45, p. 657). 

The division of insects in the United States National Mnseum, J. M. Ali>- 
KTCH iSmithsn. Inst. Aim. Rpt., 1919, pp. S61-S70, pJs. 15). — This subject Is 
dealt with under the headings of history, functions, installation, inventory, per- 
sonnel. and Illustrations. 

Thirteenth report of the State entomologist and plant pathologist, 
102O~-21, W. J. ScHOENK {Va. State Crop Pest Comn. Quart. Bui., S (1922), 
No. PP- 30, figs. Jf )- — Included In this report are accounts of observations of 
the codling moth, the Oriental peach moth, the squash lady beetle on water- 
melon, and the woolly apple aphis. 

In a comparison of 8r>ray mixtures as destroyers of aphid eggs It was found 
that solutions of crude carbolic acid containing 0.25 per cent, 0.5 per cent, 
and 0.1 i)er cent did not affect the hatching of the eggs at the time when these 
applications were made (February 11 and March 1). Miscible oil and lime sul- 
phur applied on the same dates did not materially influence the hatching of 
the eggs, although iiicotin and soap proved effective In destroying a large 
percentage. 

[Work with economic insects] (Hawaii. Sugar Planters* Assoc. Proc., 40 
{1920), pp. 150-156). — This review of the work with economic insects during 
the year 1020 indh*ates (hat the application of insecticides for leafhopper con- 
trol does not affect the leafhopper eggs within the leaves nor the developing 
parasites in the leafhop[)er eggs. Mention is made of the introduction from 
Australia of a small hug, Cyrtorhinus mundulus, which sucks the leafhopper eggs 
of their contents, a reference to wiiich has been previously noted (E. S. R., 45, 
p. 551 ). A study Is being made of the s(*ale Antonina australis, which lives on 
nut grass, with a view to introducing it as a means of combating this grass 
pest. The valuable parasite Scolia manilne, introduced from the IMiilipplnes 
as a means of eontrol for the Anonmia beetle, continues to maintain its exist- 
ence and spread even though in some localities it is dependent upon the larvae 
of tlie Japanese rose beetle Adoretus. 

The wireworm M onocrepidius exul, previously known only as a predator, has 
become a source of injury to young cane by attacking the eyes and tender 
shoots. Mention is made of the introduction of CocemeUa arcuata and the 
lacewing fly Micromiis vinaceus from Australia as enemies of aphis. 

Agricultural entomology of Brazil, O. Moreira (Min. Ayr., Indus, e Com., 
Inst. Biot Defesa Ayr. [Brazil] Bol. 1 {1921), pp. V-f/82, pis. 61, flffs, 25).— This 
is a manual dealing first with the anatomy and physiology of insects, followed 
by accounts of the more important insect pests arranged under the crops 
attacked, with control measures. 

SwcHlish insects; A handbook for the study of economic Insects, I. A. 
Tullgren and E. Wahlgken (Svenska Insckter: En Orienierande Handhok vid 
Studiet av Vdrt Lands Insektfauna. Stockholm: P. A. Horstedt d Sons, 1920, vol. 
1, pp. 176, pis. 3, figs. 137). — This volume deals first with the anatomy of in- 
sects, their reproduction (pp. 15-28), collection and preservation (pp. 28-41), 
etc. This is followed by a systematic account of 15 of the orders of Insects, 
including Orthoptera, Thysanoptera, and Hemiptera, with tables for the sepa- 
ration of families and genera, accompanied by Illustrations and three plates 
in colors. 
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The control of plant diseases and insects, O. E. Rttchey (Univ, Nanking^ 
Apr, and Forestry Ser.^ 1 No. pp. 20, flg. 1; Chinese ed., pp. 20, fig. 

J). — This is a popular summary of inforination issued in Cbinese and Rngllsh 
editions. 

Economic zoology, T. B. Fj.etciif:u and C, F. O. Beeson {India Hd t^ci. 
Advice, A7in. Rpi. 1919-20, pp. Jf7-53). — This consists of a report by Fletcher on 
ajcrricultural entomology (pp. 47-50) and by Beeson on forest entomology (pp. 
51-53). 

Annotated list of Indian crop pests, T. B. Fletcher (Agr. Research Inst., 
Pusa, Pill, too {1921), pp. 240, pis 9). — This is a reprint of the list givc^n in the 
proceedings jireviously noted (F. S. H„ 45, p, 650) 

Some insects recently noted as injurious in South India, T. V. Kamak- 
BTSHNA Ayyau {Agr. Research hist., Pusa, Ruh 101 {1921), pp. S14~'328, pis. 
12)* — In this paper, which is a reprint from the proceedings jireNiously noted 
(E. S. II., 45, p. 050), the author brings together brief accounts of several new 
insects of economic impoilance that bine i)een noted in South India during 
tlie last three or four years. 

Annual report of the entomologist to the Governinent, Bun jab, M. Avzvl 
Hussain {Punjab Dept. A(jr, Rpt., 1920, pi. 2, p. 173-184). — This report denis 
with a few of the more important pests uiam winch work was C(‘ritered during 
the year, particularly the cotton iadlworms Eaiias bisnhma Boisd and D. 
fainar Stoll.; the mango ho]>per, Idnnerus sf). ; and a psyllid i^csl of citrus, 
Enphaicrus citri Kuw, A Ivrief rei>ort on serieulturnl work includes tahular 
data on the distribution of silkworm seed in the I’nn in<*e for th(‘ years 1P18- 
1920. 

Insect pests of various minor crops and fruit trees in Mauritius, D. 

D’Emmeri::?. de Charmoy {Rul. Kni. Research, 12 iJ921), No 2, pp 181-19(f fig, 
1 ), — This i.s a discussion of the insi'ct enemiiss of cotton, tohai'co, ]naiz<s manioc, 
sweet potato, amhrevadcs, pois sabre, coconut, colTeo, limes and other (Mtrus 
fruits, mango, etc. 

Some pests of cotton in North Bihar, C S. Mrsiu {Agr Research hist., 
Pusa, Bui. 108 {1921), pp. 547-501, pis. G). — In this reprint fr(»ni th(^ liroci'ed- 
ings previously noted (E S. U., 4.5. p. (156), the si>eci(‘s (►! importance sriven 
])articular attention are Pscudococcus corymbntus Green. Phcnaeorcus hiisutus 
Green, Pseudocoems virgatus Gklk, Machacrota pianiiac, I8aissetia ^iigra, and 
IMophyes sp. (possibly E, gossypu). 

The important orchard insc^cts of Idaho and their control. It. H. Smith 
{Idaho Rfa. Ctre. 23 {1922), pp. 8). — Brief summaries are given of thi' more im- 
portant insect enemies of the orchard in Idaho and means for their control. 

Stored grain pests, T. B, FLETcaiEU and O. C. Ghosh {Agr. Research hut., 
Pusa, Bui. Ill {1921), pp 712-758, pis. 26) —This reprint of a paper from tho 
proceedings previously noted (E. S It., 45, j). (>.57) includes the details of 
numerous exjieriineiits conducted by the authors. 

Report on insecticides and fungicides, O. B. Winter {Jour, Assoc. Off, 
Agr. Vhetn,, 4 {1921), No. 3, pp 395-403). — Tliis cooperative study of insecticides 
and fungicides, results of wdiich are reported by the referee, deals Respectively 
with Bordeaux-lead arsenate wdth Bordeanx-zinc arsenite, liondon purple, Paris 
green, and calcium and magnesium arsenates and zinc arsenite. Suggestions 
for future work and recommendations are Included. 

Tho rice loafhoppers, C. S. Mirra {Agr. Research Inst., Pusa, Bui. 104 
(1921), pp. 433-443, pi. 1). — This account, a reprint of the paper In the proceed- 
ings previously noted (E. S. It., 45, p. 656), deals with Nephotetiix hipmwfatus 
Fab. and N. apiealis Motsch., which were first reported as damaging rice in 
the Sambalpur District of Bihar and Orissa in 1910, 
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Control ot the potato leafhopper, P. A, Fenton and A. ITartzell {Iowa 
Sla. Virc, 77 {1922), pp. 4, 5). — This circular furnishes information on the 

use of Bordeaux mixture and the method of ai>pncation, includinf? drawings 
which show the arrangement of the nozzle of the spray boom for early spraying 
when the potato vines are not full grown and for late spraying when the vines 
are about full grown. 

Control of the leafhopper: Is it economically a hopeless problem in 

t7aliforiaiis? 11. H. l\ Sfcu iiiN {Farin About Sufjar^ 11^ {1922), Nos. 16, pp. 
^12, 912; 11, pp 9.12, 999}.- This is a report of work with KutHtix tenclla Bak. 
conduc'led at the (’alilornia Experiment Station in eonnecih>n with Ihe studies 
previously noted (K. S. 11., 40, p. 854). 

A synopsi.s of the genus Stenocranus, and a new .species of Mysidia 
( Hoiiioptera ) , 11 L Dozji n {Ohio .four. ScL, 22 {1922), Vo S, pp. 69~8S, figs. 
Ji).- 'Ihe aulhor reeoguize.s 12 new .s]H‘(*ies of Stenoeranus occurring in the New 
World, of which 4 are de.scrihed a.s new. 

Some Indian economic Alcyrodidac, (). S. Mlska (Agr, Research Inst., Piisa, 
Jiul.^lfi9 {1921), j>iK pis. <s i — in this reprint from the proceedings pre- 

viously noted (E S. 11., 45, i>. 056), studies of Alryrodcs harotlensis Musk., 
NcoumskeUia hergii S gn., and AIcui ocauthm spinifcnis Quaint . the nature 
ot their injury, notes on iheir life histones, habits, natural enemies, etc., are 
presented. 

Tlie control of the groenhonse white fly ( Astcrorhiton vaporariorum ) , 
with notes on its biology, L Ia.oYi) (/Ian. Ap]>l lUol , 9 {1922), No. 1, pp. t-92, 
pis. 2, figs. 1). — The aulhor concludes that fiuiiigation is th(‘ only effect he meas- 
ure of tr(*aling info, sit'd jilants, and that oyaiiidlng Is tlie host method 

M<'alybug on cacao, 11, A B[AiJ.otil {^gr. News [Itarhados], 21 {1922), No, 
ms, p. Ilf ). — A gcau'ral widesiiread oeeurreiue of nieal.^hugs on cacao throughout 
the i.sUind of (iK'iuida in 102! and ahso on other food plants h‘<l to the invesTgji- 
tion, n brief account of which is here given. A number of spe<‘ies were col- 
lected, ot \^hi<h three, namely, the eitrus mealybug { Fsevdorocrus citri Kisso), 
Bnmdwa^’s ineal>l)Ug { Fhilcphcdui hroadtrayi Ckll ), and the pine-apple mealy- 
bug {P.scmiocoecus hrouuUae BouehfQ, were found on ca(*ao. 

Tukra disc^a.se of mulberry, (.!!, S. Misha {Agr. Research J7ist., I*usa, Bui. 
109 {1921\, pp 010-018, p! /) -- This :us-ount of the injury to niulherry in Ben- 
gal. caused hy the mealybug Phenaenecus hir.^utus Green, is a reprint from the 
account pre\iously tutted ( E. S. K, 45, p. (157). 

Phylloxera and the reconstruction of vineyards, IT. Faf:s. F. Porchet. 
ET AL. {[Vaud) Dept. Agr., Indus, e.t Com., Bta. Vitie. et Serv. rhylJoxiU'ique 
Rap., 1920, pp. {>'/) — This is the report ot the viticultural station and ot tho 
phylloxera service on the work of the year 1920. 

The Japaiioso camphor scale in Mississippi, G. F Aunolu (.U/.s,v. iSfate 
Plant IU1 Quint. Bui., 1 {1921), No. S, pp. 1-lf, Jh/s. 2).~The author records the 
occurrence of P.seudaorudia duplex at HatticKhurg, Jackson, and Pass ('hnstian, 
Miss., this being the first known occurrence within the State. Its introduction 
appears to have taken place through nursery stoek slnpuH'iits from New 
Orleans. 

Eradication of lice on xdftooiis, H. P, Wood {U. Ss. Dept. Agr., Dept. Circ. 
219 {1922), pp. The inforuuition here presented, winch is hasi'd upon work 
condneted since the puhlicatjon of the Farmers’ Bulletin previously not#‘d (E. 
S. II, o7, p. 557), d('s<*nbes the manner in which lice may he eradicMt<Hi Iroin a 
flock of p geons. 

In brief, it consists in (1) a thorough tnaitnicnt witli sodium fluorid by 
dipping and (2) a complete control of the pigeons after treatment. A bright 
719«~-22 5 



266 


EXPERIMENT STATION RECORD. 


IVol. 47 


hot day in the middle of summer should be selected and treatment commenced 
early enoimli in the day so that the birds will be dry by sundown. Every 
pigeon and squab should be dipped in a solution consisting of commercial 
sodium fluorid 1 oz., laundi*y soap (hard) 0.75 to 1 oz.. and water ^ gal. The 
body of each pigeon should be submerged in the solution until it Is soaked to 
the skin, after which the head of the bird is ducked under, and it is then set 
free. In order to prevent reinfestation, no pigeon should be introduced into 
the flock without being dipped as above d^^scrdied, ami precautions should he 
taken against stray pigeons getting into the flock. 

A high degree of control may he obtained either by dusting with sodium 
fluorid with a dust can or by putting a pinch of sodium fluorid in several places 
on the bird. Dusting by any method should not be attempted if complete 
eradication is desired. This treatment was found to be elTective against the 
two comraou species of pigeon lice, lApcurtus hac'uJus N. and Comocotos compar 
N., judging from exam nations of a number of lloijvs, and tlu're is no dojibt 
that it will prove equally effective against any of the other six species known 
to occur on the domestic pigeon. Tlie hce taken on pici'oiis have no< been 
taken on siiarrows, ami these birds probably play an un.niportant part as 
disseminators of yiigoon lice. 

Experiments in Egypt on the survival of the pink bolhvornis (resting 
stage larvae) in ripe damaged cotton bolls buried al ilifTcrent deptlis, E C, 
Wua.cocKS iAg7\ A’c-vcu/c/i InsL, PHsa^ UuL i07 (19,21), pp Tiiis re- 

print of llie aecount in the f)i ocetaluics prev iuii.six noted (10. S U.. 'to. j) Go" t 
reports the r(‘suUs of tests made in 1917. 

Cotton bollworms in India, T. 11. FnincnKK am! (h S. Misua (Afn\ R*'searrh 
Inst , Pusa, BuL J05 {19, it), pp J70, pi, 1) ---'rhis ropr.nl from tin* pmm'inhI- 
ings pn‘vi<msl> noted (K S. K. 4o. p Go7) ileals [airtieuhnlv N\ith tiie .species 
EartciH falia and IC. tnsvhnia and the pink hollworm {(leJcvhia f/ossi/piella) , 
including considerable data on their uif<‘Station. (‘t(‘ , jiresented in tabular 
form. 

The pink bollworm in Egypt, L, 11. (ioihih (Afp\ R(s(orck hist., Pusa, But. 
196 (1921), VP /7'2-o92, pis. /J).~1'lus is a leprint from (he proceedings pre- 
viously noted (10. S, 11, 45, G57>, in whiidi studies of (PP'cfiia possi/pietla in 
India during the years 1917 ami 191S are nqKirtiMl at length. mm*h of the data 
being presentiai in tabular form 

The peach borer and methods of control, W. T Flint and S. ( \ I'liANimLit 
(III. Dept, licgisir. and lUl., Dir. ^(!t. Hist Bump, Pul Brr. (Ur<‘ S (1922), pp 
11, fff/s. 7) — A suniinar> of information, in which an m'connt is gnen of tla^ 
paradichlorohenzenc method . 

Borers in sugar cane, rice, etc., T. B, Fi.eti her ami F. (F (iuosii ( {pr. 
Researeh Inst., Pusa, Bui. 102 (192h, pp. pis. 50). — 'Hiis ri'priut from 

the proeci^dings pr(*\ imisly noted ( F. S It, 45 p. 550) deals witli (he horer ene- 
mies of sugar cane, rice, etc., in India. A number of the more important pests 
and the nature of their work are illustrated in eoloi*'^ 

Moths’ eggs under the microscope, A F 'Fonle (('mintru Pife {l.ondon], 51 
(192t), No. ISIH, pp. 40S~J/07, ftijH 59) - IMiotoinierographs of the eggs of some 
SO sp(‘eies of Fepidojitern, many of \vhi<4i are rif eeononiie importance, are re- 
produced 

Studies on Microsporidia, with special reference to those parasitic in 
mosquitoes, II. Kuno (Jour. Morph., 35 (1921), No. 1, pp. 153-193, figs. XJ8 ). — 
Three new spe<*ies of M <*rosm>ridia obtained in the viidnity of i^rbana, 111., 
are described. 

Tbe first, TheJohonm rnagna, infests the adipose ilssiie of the larva of 
Cvlex pipiens. It is rare and is Pmnd in limited locality, and a heavy In- 
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I'eotfltion apiwiurH to be fatal to the host. T. inb‘sts the acbpos© 

tissue of the larva of AnopheJcH fninctijunnis, and is rarer than the fir^t men- 
tioned, Tlie third speeies, No^ema hactis n. sp, att;i<‘ks the adipose eells of 
the nymph of liaeiis sp. and is more common than the other tw(». The i)oB- 
sibility of usinjj: rnh-rospoHdian parasites as one of the means' destroyine: 
mosquito larvae is simi^ested. 

Tlie pHp(‘r ineliides a tliree-paj^e biblio^raidiy. 

On the botflies of the reindeer, A. M. {Ent. Y’ifhs/.r., .tS’ {1917), 

Ao/?. 1, pp. 1~S2, pis. 5; 2, pp. 1JS-~J/f6, pis 21; abs. la Rev. Appl. Ent., 10 {1922), 
Her. B, .Vo. 2, pp. IfO, J^I).— The aeeouut of bioloj^ieal studies of Ocdnnagena 
tarovdi Jj. and Ccphenomyia Iroynpe L, Imre pres< nted ira‘Iu(les tecdiniial de- 
8<'riptiomM of the adults and mature larvae. The larva(‘ of O Uirandi, liat(‘]ilip? 
from ei!:i;s attaelasj to tin* Itairs. enter the sJ: n, and tlie vvarhPvs an* tound 
^liiefiy in the thinks and hind quarters, C. tt'ompe is vivjjjanuis, (he young 
larvae of the first stage heing fouml in the nostrils and later pcmetratnig the 
nasal sinuses 

The house fly as an Ufxent in the transniissiou of the habronernas of 
eqiiines, V]. KoruAiU) and J I)i«8c\zeaux (BuI. Bor Path. E.vot , Vi {1921), ^o. 
8, pp Jfll-SOCi, pi 1, figs 9; abs fn Troj) \ rt. Bid. 10 {1922), No 1, pp. 9-12).-- 
An (‘Xtend(Mi iieeonnt is given o| the liU‘ cycle and t)arasit sm ol Uahronrina 
mrgo^ifoma Ihai in tin* liouse tly The authors re\ie\v tlie 1 t<‘ratun.‘ relating 
to th<* de\eloj)ment of th(‘ parasites in flies and tla* manner of transmission, 
and refiort upon experimental work wlucli thej r»)ndnc1ed Kecent /Uvostiga 
tions lo Hill (K S. U, AT p. SSfl) ami by Ihili tK. S, K Ai\ p. 181) have 
been no(e<I 

Cherry fruit sawfly and its control, W. Ih IM uttz {Better Ennt. 1(> {1922), 
No, 10, p. 7, 24> flf/s. -This is a dis^'iission of Iloploeampa eoolcei (Hark, which 
does consideral>le (laniag(‘ to cherries and plums in certain Iruit diRtri(ts of 
California Tt occurs as far north as southern Oregon, where it has been 
found in the flogue Kiver Valley, The account is based upon a s<‘asun’s study 
<jf its ) oology and eonlrol. 

Hlackl(‘al 40 used in comliinat ion wifli either lirne sulphur or miseible oil 
gave the best control The contact insecticide applied at the time the blossoms 
were oijening gave a satisfactory control. Arsenate of lead did not give 
satistactor} n‘suUs Tt is thought that the use of Nicodust should control the 
imst, and a test will !*(» ma<le of it during the present season. 

Cabbage and radisli root maggots, .T. ,J I>avtr {Purdue Apr. Ext. Eeaflei 12S 
{1921), pp. /f, figs .i} — hXperiimmts C4'indu<*ted in 1921 on two larins in Lake 
County and one in Allen ('loiinty, Tnd., demonstrated in all cases the Prue- 
tt (‘ahleiiess and (‘ffectiveiiess of the corrosive sublimate treatment for this 
pest The results obtained are briefly r(‘}»orted. 

‘‘ Th(" solution used is prepared b\ d!SS(»lving in a glass <»r <*artbenware 
vess(*1 0 r> 07 ,. of corrosive sublimate in a pint of hot water and then diluting 
to r> gal. J'h*r larger or smaller amounts increase or deiuxuise (he amount 
of material and water accord ugly. Fi\e gal. will tr(‘at 200 or .SOO plants at a 
4'ost of 5 to 10 cts for material per application. 

For early cabbage apiily soon after setting out or as soon as the small 
white eggs are ob.served at the base of plants and again about 12 days later, 
iKUiring nlanit half a teacuj) at tin* base oi each plant. Tt is not usually 
nect'ssary to treat late eabbage transplants. Ijale cabbage in seed Ixals can 
be treated as for early cabbage transplontetl, except i>our long rows with a 
siirinkling can from w^hich the rose has been removed or other vessel whi(*h 
will give a small stream. 
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“For radish, apply along the row as for the maggot in cabbage seed beds, 
using about 1 gal. to each 35 ft, of row. Usually one application is sufficient 
tor radisli, applying after the radishes are above the ground, preferably within 
a few days after the eggs are observed.’* 

Control of the cabbage maggot, L. C. Sciikrmekhokn and (’, II. Nissley 
(Neia Jersey ^>ias. Circ. IS8 (19:22), pp. fiys. 2), — In order to compare the 
relative efficiency ol the three methods most commonly recommended for the 
control of the (iibhage maggot, nanady, (I) tar paper disks, (2) gas-house tar 
and sand, and (3) corroshe snbhmatc, demonstrations were conducted In live 
count h\s oi the State and t\NO tests made on the station grounds The results 
show corrovSivc suhlimute to he more efficient, more easily applied, and more 
eoonom.cal than eitlicr ol the oihei- two. The average percentage of the stand 
killed hy maggots in 1P2[ vnos tor corrosive snhlimate 190 per cent, tar paper 
pads 5 33, tar and sand 32.73, and clieck 58 53 per cent. 

The root maggot of radishes, turnips, cabbage, and r<dated vegetable's, 
R. II. Smith {Idaho Sin. (Jjt. ( /.92i), pp ), fi</s. 2).- -This is a very brief 
summai'y of information. 

Preliminary note on a toxin-producing anaerol)e isolated from the larvae 
of Ijiieilia caesar, 1. A. IPcnotson {Tni) TfenJth [U. S ], 37 (1922), Nn. 

4y pp. --Snidies l)y the author of an anaerols' occurring in larvae of 

the green ffy L. envi<ar have this iar failed to .show that it is etiologhadly re- 
lated to linilx'nu'^ k in ehu'k<‘ns. This <)rgan)Sin produces a solnhh' l(»xin 
which in its cffecls on anlmnl.s behaves in a manner similar to Unit of the toxin 
of RiitiUufs bolulniv^s, hut which .'ails to he neutralized by tlu* antitoxins of 
oitliei- t.\p(' A oT }\ ol 7?. hoiuJhius. 

The six-toothed hark borer of the spruce, PitTog<'nes (Tonisciis) ciialco- 
graphus L., and ht>vv to recognize it, U, S M\(l>oTa\M, (ffo// Srof. A)hor. 
Soc. TnniH , SJf (1920), pt. 2, pp. 167-1" 1, pis. 2 ). — A brief account is given of 
this beetle in (ireat Kiitain and of other spiM'ies tliat may be c()nfused vvilb it. 

flylecoetns or Uyniexylon derniestoides (U.), D. C I'EiuiUssoN {Tiny. 
Sri)t. Arbor. 8oc. TuDfs., (1920), pt. 2, pp 192-195, pis 2).- Tliis is a brief 
account <»r a beetle <h(‘ larva of wiiudi was I'ouial at work in the ^tmnp^ of 
larch, s[)niee, Scots pine, and Sfamish (‘hestiiiit and in the logs ot hirdi, beech, 
and gean at BahiuhiddiT and luinkeld, Scotland, 

A note on the larvae of Aiithrenns inusaeoruin L., its injury in the wool 
Tvarehonses of Uoiibaix, P. 1 U:soil {Cooipi Rend. Sne, Rwl \T^ar'is], 85 (1921), 
Ao. 27, pp, 508-510 ). — This x\nthreiuis, wiiicii normally attacks museum collec- 
t ons and animal mat<‘rials, is refKUtedliy tlie author to liave attacKc'd ladihinH 
or wool and waad labiic in warelmuses in vvliich tlie invaders during (lie war 
had stabled tlunr hors<*s, baniess. and other camp *^quipment. It attacked pure 
w'ool exclusively ami ii(w<'r cotton or mixed fabric, preferring white rather than 
colored wool. 

The destruction of stored grain hy Trogoderma khapra Arr. : A new pest 
in <»reat Britain, F. A. IMIaronJ {Bur. Bio-Teehn(d , Leeds. Bui. 2 {1921), pp. 
27-58. Pys 5). - This is an account of a dermestid beetle of Indian origin which 
has become a source of great damage to stored malt placed in bins after leaving 
the kiln, even where the temiieratiire never fails below 110° F. In control work, 
“it was found that the grubs suffered ai)preciably from the effects of chlorin 
at so great a dilution as 0.2 per cent by volume, and satisfactory evidence was 
obtained in favor of the use of this gas for tJie purpose of eradication. The 
actual itKitliod of attack decided upon included fumigation with chlorin gas, 
using liquid chlorin as a si'iirce, and treatment of the walls, floors, etc., with a 
hyiiochlorite solution containing 15 per cent available chlorin. The latter was 
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applied by means of aprayinf? apparatus, which insured penetration of the liquid 
into all cracks and interstices likely to harbor the grubs, after which tlie rooms 
were sealed for a whole week.” This treatment proved suocesatul. 

Further observations on Sitones lineatus L., D. J. Jacksoim (Ami, Ap/jl. 
Biol., 9 (1922) y No, i, pp. G9~71y figs, 2 ). — This reports briefly upon further ob- 
servations of the habits of H. Unmim, Together with peas and beans, alfalfa 
and tares form its favorite foods. Clover is allaebed wluui they are not 
available. 

'Pile banana beetle borer (Cosmopolites sordlcla Chev. )» -h L. Kiio ^^ati 
{ijvcAmHland Ayr. dour., J7 (1922), No. /, pp. 39-1^5, figs. 2), — d'Uis is a ^ ocond 
progre,<-Js report, ol wJiicb the tirsi has beiui noted (bL S 11.. p. 7ol ) 

The reputed vesicating properties of the granary weevil, Calandrii gran- 
aria L., W. A. ItiCKV (Vc/e Orleans M(d and Surg. dour , ^ (1922), No. 10, pp 

G7S-632),-~Vho ambor refers briefly to the literature and to expei iinent-’ eou- 
<hU‘fed, whieli <l(‘»rly estaldsb the faet that (\ granana ha.^- no vesicant 
prop(‘rt ii^s 

Fortieth and forty-first annual repoils of the Beekeepers* Association of 
the Province of Ontario, Iflll) and 10120 (Ontario Ocpi. Agr., Itceh'i'upei s' 
Assoc. Ann. Rpts., 1919 , pp. 72 ; 1920 , pp. 3C ). — The annual report of tliis jissc- 
eiafion f(>r IDli) (K. S. U.. 411, p. include.s the following papers: Beekeeping 
in iV’ew' Ontario, by SW Agar ( pp 22 2r>) ; Sprayhig and Its KOalicn to Bei'.s. 
bv I., ( ^ae.sar (pi). 2'V2S) , 'flu* l>eci» IliNe, 1)> K. Oliiyslcr ( pp. 2^ 80) ; I'lie 
i*roilnetion of Hoin^y, by R F. Ilolierinann (pp o(t-8d) ; ]^>eding ainl Slinni- 
lative Feeding, by II W. .Jones (pp. 37-43) ; and Experimental Work in Bee- 
keeping, by C. B. (hKulerhain (pp. 43-40). 

d'he report for 1020 inchides tie* following: Fol<uiy Morale, |>y (j S. Deniuth 
(jip. 12-45) ; Apiary Morale, by M. Jhdtit (pp. 15-11)) ; Factors Inflmncmg die 
!S?pri‘a(I of European Foull»rood, b> E. F. Plnllips (pp 19-31); Ehicnosis of 
American and Euroi>ean Foulbroml. by R. H. Kelty (pp. 31 3>7 ) ; C)u('en Rearing 
on Duck Island, by F \V. Sladeii fpp. 39, 40), infonnation relatim: to wdiuli 
has bc(‘n previously noted (E. S. R., 41, pp. 3.70) ; Bc(‘k<<'ping (\)s(s by ,J A. 
re (pp 40 45) ; and W intering, by E F. Phillips (pp 45 54 j. 

The British Beekeeper’s guidebook, \V Fow vn (London: fJ. d. Larbg, 
Ltd., 1921, 2Jf. ed , rev and <*n/ , pp. 1 pL /, flas /7^').-- Tb's is n small 

handbook. 

Paratyphoid of the Iioneybee, L. Baiik (Xleddel K. Vit, og 1 Aindhohojsk. 
Rerumlab. No. 60 (19/9), pp. 3^).- Invi'stigations of a v(>ry acute inU'stinal dis- 
ease of the honeybee occurring near (fo]»enhagen, Deniiinrk, show it to he 
caused by a bacterium of the paraf .v jilioid group, lianUus jKn'atgphi alrei, 
which apparently lias not been previously describ(‘d. It \v..s introduced into 
the ji[)iaiy tbroiigb the purchase of inf<‘c(ed hoes and attacked »‘ight or nine 
beehives in the < oloiiy. up to 50 jier cent of the tM*t‘s siacumhiug within a 
period of 8 to 14 days. 

The ilisiaise Is cfiai'ac-tei ized h> debility, partilysis. and ^TUuetiuK's diarrhea, 
the Ik'Cs dying in from 24 hours to a few days. The organism vva.s found to 
o(‘eur in great numbers in the feces of the bees attacked, often very nearly in 
pure culture, being Isolated by cultivation on Htmus hK‘(ose agar. It was a’so 
found to occur In the blood of the infected bee, being motile, oval, (Jrain- 
negative, and not forming sjion's Its cultural cbaract('ristics ar(^ <iescribed 

The slutJies sbo.v it to differ from the forms wliich occur in m.un and the- 
domestic animals, ^lie disease was easily jiroduceil in soumi b(H*w by fiH'dlng 
with small quantities of pure cultures of tlie bacterium deposited in a 5 is*r 
cent sugar solution. The wuisp seeinetl likewise' to be susci*ptible, but mice, 
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fxanwix Jin<i mts wt*re iiiiinum*. Ortain Ihh* coloiiieH seem (u be immune 

or onl.v voi’.v sh;ciiti,v suseeptible to the disease. VVJiiie not, as a rule, isolated 
from the /eees of sound bees, it lias, however, oJ'casiormlly been found therein. 
It IS Ihoindd lliat cuM^ of this aitei'lion nia> possibly have occurred and been 
o\ei looked umUu' the names of “paralysis” and “dysentery” (diarrhea). 

“The liiseuse seems to be rather infeciious and iuali;^nunt and he intro- 
duced into s^)imd iiiusiiies inter alia in the following; ways: (ll By purchase 
of be('s sulT(‘rin,u: from paratMihii.s and of apiuirently sound bees from an apiary 
\\hi(‘h has been attacked by the disease some time |)efore, (2) thron/^h inferred 
dromes (or bacillus carriers) fnan other hee colonies, (M) thron^,di examination 
hy inspeeiors and otliers wlio carry the contai^ion with them from an apiary 
attacked by tin* diseas<‘, and (4) tliroimh inlected frames, utensils, alvearies, 
(‘tc. This and other bee diseases of an infectious iiatiiro should be combated 
esi>ecial!y i>y Uie following precautions: (1) The importation of bees and Queen 
bees trom aluoad should t>e rcstrii ted or piohihited. and (2) the uncontrolle<i 
purc];as(‘ and sah* of Ih'os should he lim»i»‘d as much u.s jiossihlc. I'o this mid 
aj)iaries and (piei'u hee luecMbng eenter.s ipreferabl.v State contrcdied) sliould 
he (‘sf ahlisluNl and hi' snp('? mtcnded by an expert bacti'riologist and a capable 
and api»ro\(Ml apiarian .-o that be(dv< cpcrs could buy sound lK*e colonies and 
Queen bei's Irom tlam.'’ 

Tlie paratyphoid disease of the hoiieyh<>'e, II UAKHJuwt and K Winuittr 
{Dcut. Tmar^.tl, IVc/nnsf/n 2,9 JSo 5t, pp. C>49, 65if) --The aniliors 

record for tlu' first tune tlie occnrnuH'e in Uerman.v of this affection of the 
honeybee, desciubed i).v iiahr in la'uinark in IPH) as caused by HavdlU'^ para- 
typhi aliri, and she stiulies they made ot it 

A contribution to the biology of Bombus dahlboniii GTif'rM B. HiumST 
(Arch. Ihcnniknndc. S Ao. 2, pp. 3S~ii6). The species h<Te (•onsidered is 

said to be the only Boinbiis met with in ('bile. It (xrurs throughout ('!hile 
from the desert in the IToviiice of Atacama soulli to Tieri-a d(4 J^'uego, in the 
coastal as well as inland districts and into the mountains to an altitude of 
about Jl.OOf meters. Tlu‘ account in<*bidcs a lust of the hlossoms visited hy It 
at dilTercnt st'asous of the year. 

The Argemtiui' ant in Mississippi, II. W. Haknki) (Mitts. Htatc Plant Hd. 
Quart. Bui., 1 So. 2, pp. IS) - -The Argentine ant has gradually siiri'ad 

througli Miso’'^sJi»pi until at the prestmt time it oe.'urs in at least flO towns in 
21 counties 

A new hy iiieiioiiterous parasite upon adult beetles, A. T>. Gahan (Ohio 
Jour. *S9*i., 22 (V.)22) , No. 5, pp. — A braconid parasite which attacks the 

cnonmher lu'etle i J>ialfrotiva viliata) at Marietta, Oliio, is described by the 
author as Sprrhi^us ihahroticac n. sp. This parasite attacks the adult In'Otle 
by momiting on tlie hack of its host and thrusting its ovipositor into the thorax, 
apparently thruiigh one of the sutures near the base of the elytra, and depos- 
iting its egg wltlun. The parasite larva fmHls internally and when mature 
e.s<*apes from the hod,\ uf its host either at the junction of the head and thorax 
or of the thorax and adbdomen, and although tlie host is not outw^ardly defaced, 
It is killed, 'riie parasite larva undergoes its transformation just below the 
surface of the soil in a closely woven silken cocoon. Approximately 10 days 
are required for the ]mpatloii. Tt has been found in an average of 1 or 2 
beetles per 100 late in the summer and somewhat more commonly In May and 
June. 

Introduction of the wooly apple apliis parasite Aphelinus mall Hald. 
into France, V. Makciial {Cornpt. Hcnd. Acad. Apr. France, 7 {JV21), No. % pp. 
6J9-€2o).' -Nn account of tlie introduction of this parasite from the United 
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Stiites and Its establishment In France, reference to which* work has been noted 
from another source (E. S. K., 46, p. 560). 

A new parasite of the elm leaf-heetle, Degeeria collaris Fall., W. K. 
Thompson {liul. 8oc, hhii. France, No. 10 (1920), pp. 180-184, pl^ h 4)^ — In 
addition to the chalcid parasite J'ctrastK hu'i xnnthomclamae Jtond. and the 
tachinid Et'ynnia nitida Rond., an endophagous parasite of the larva and adult 
the author records the rearing of tlie tachinid J). collaris from adult elm leaf- 
beetles received from Bevogna, In Umbria, Italy. Since these parasites were 
(ibtained from adults collected In the spring, probably toward the end of April, 
it is thought probable that the larvae of the parasite, as in the case of F. nitida, 
overwinter in the body of the host. 

On the biology of a chalcid, J. U. Iuciitenstejn {Compt. Rend. Acad. Set. 

I Pans], I'iS {1021), No 17, pp. 7S3-735, fig. 1). — The author, in reporting upon 
observations at Montpellier, lecords the parasitism of the cocoons of the weevil 
Ctonus thapsi by the chahad llabrocytus cionivida n. sp. A single egg is depos- 
ited on a wee\il larva, and hatches in li or 3 days. The larva feeds lor 7 to 8 
days and then pupates within a period of 2 days within the cocoon of the host, 
the adults emerging about 2 weeks later. 

The oviposition of the chalcid Habrocytus cionicida Licht., J. L Lich- 
TENSTKIN {Covipt. Rcnd Acad. Sci [Paris], 17S {1921), No. 25, pp. I4I6, 1417). — 
This IS an ncc(uint of tlie (>vi]>osition of JI. cionicida In Vionus thapsi, studies 
of which parasite are noted above. 

The red spider of the avocado, U. K. Moznette {Fla. Grower, 25 {1022), No. 
IS, pp 5, 6‘, 26, figs. 4)> This popular account is based upon investigations pre- 
viously noted (E. S, U., 46, i». 752). 

FOODS— HUMAN NTJTBITION. 

The book of bread, O Simmons {London: MacAaren Sons [/li;^/l, [2. ed.], 
pp. [526*1, pis. 22, Ags 5).~ -T'his is an elaborate treatise on bread making with 
many pliotograiihie illustrations, some in colors, representing the best examples 
of different types of English and Scotch bread. Ulie subject matter consists 
of intormation on the \arjous ingredients used in bread making; the good and 
bad jioints in a loaf of bread and how they sh4)uld be obtained and avoided; 
changes in tlour and bread during storage, fermentation, baking, and digestion; 
the linishing of the dough to obtain loaves of symmetrical shape; the necessary 
machinery for bread making; and metluxls of fermentation and manufacture. 
The last namod section contains tables of methods and recipes employed In 
bakeries in different sections of England and in other countries, with informa- 
tion as to the Quality of the bread thus produced. A final section contains 
data on tlie eQiiivalcnlB of the various English measures of weight and volume. 

lioss of carbon dioxid from dough as an index of flour strength, C. H. 
Bailey and M. Weiglky {Jour. Indus, and Fngin. Vhem., 1^ {1922), No. 2, pp. 
147-150, figs. 4 )- — A procedure is described by means of which the retention of 
carbon dioxid in dough during the period before baking can be measured from 
a comparison of the total Cf)„ evolved by the dougli when allowed to stand 
under the prescribed c<)ntlitions until it finally falls or flattens, and the hu'rease 
in volume of the dough under prehaking conditions. When tested in this way 
weak flours were found to lose much more carbon dioxid than strong flours, 
it is concluded that a part of the carbon dioxid produced at the outset becomes 
dissolv(xI in the dough without camslng an appreciable expansion of the dough, 
and that the “ ripening ” of the dough Is In part related to the progressive 
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solution of carbon dibxld in the dough which may later become available for 
expanding the loaf when the latter is placed In the oven to bake. 

California sardine food products and their preparation, H. II. Bk\t«) 
{Calif, Fish and Game, 7 {1921), No, 4, pp. 2SH-247, fifjs. 6‘).— A descriptive ar- 
ticle giving data regarding the packing and processing of California sardines and 
related information, including the fuel value per pound of California sardines 
in comparison with some other foods. 

The cause of peas remaining hard on cooking, J. P. Van t)kr Mahki. 
{Pharm, WeckhL, 59 {1922), No, pp, 82-91), — To determine the cause of the 
faliure of peas to soften on cooking, equal aTn(»unts were bo, led for 1^ hours 
in distilled water and in water containing various salts, acids, and bases in 
m/10 to m/10() concentration, and at tlie end of the time the i)ercentage remain- 
ing hard was determined. It was found in gen^‘ral that acids and neutral 
salts hinder the softening of peas, salts of alkali metals to a less extent than 
those of divalent or trivalent metals, and that salts with an alkaline reaction 
and hydro\ids of the alkali metals hasten the softening. With wliole seeds 
tile softening v\as proportional to the moisture content of the seeds. It is 
considered that any treatment which renders pectins soluble hastens the soften- 
ing of the peas. 

8omo precautions in canning process, IT, W. I> Bigelow {Amer. Food 
Jour,, 17 {1922), No 4* PP 1h 12). — This par)er on the i*aniiing of peas continues 
the discussion previously noted (K. S U., 4(1, p 754). 

It is recommended tliut No, 2 cans Ix' processe<l for 40 mirint(^s nt 240® C. 
or for 15 minuh's at 250®, In tlds c()im(‘Ction it is iioted that in protv^sin^'' peas 
in any size of can at tlie tenqxu-atnre of 240® an error of 1® in teiTiperature 
makes a difference of 0 minutes in the tune nm'ssary to slerdizc*. 

Among the points brought out in suggestions as to cau'^es of hnv rpiality in 
canned peas, the following may be of interest to the home cunntT: The use 
of too mature peas, mixing of immature with uiatiin', and delay in canning 
after picking the peas wo'll give an inferior product. It is emphasized that 
blanching has no value in softening the pens, its purpose being only to wash 
them. Tlie blanch sliould, therefore, he no longer tlian necessary to Avash the 
peas and insure a relatively clear liquor. Hard water, both In blanching and 
processing, tends to toughen the pea.s. The higliest quality products can only 
be secured with water that is relatively soft. Rimilarly the use of an unnec- 
essarily large aiuonnt of salt increase's the hardness of the peas. Judgment 
and care should he used in processing. The larger and harder the peas 
the longer should be the processing period. 

Use of pectin in jams and jellies, ll. S. Paine {Atncr. Food Jour , 17 {1922), 
No. 5, pp. 11-13). — The author, from the Bureau of Chemistry, U. S. 1>. A., dis- 
cusses the nature and properties of pectin and outlines several unsolved prob- 
lems in connection with the use of pectin in Jelly making, Including the ques- 
tion a.s to wdiether the conditions of temperature, proportion of water, acidity, 
time of heating, and subsequent treatment which are most suitable for the 
extraction of pectin are also suitable for the extraction of color and flavor; 
the question of tlie effect of varying proportions of Invert sugar in jellies and 
jams; the problem of the clarification of fruit julee.s; and the question of cal- 
culating the proportions of ingredients to be used to reduce as far as possible 
the time of heating required. 

Attention is called to the fact that the alcohol test for pectin may not give 
concordant results wdien applied to different fruits on account of the fact that 
other substances than pectin may be precipitated. It is also suggested that 
there may be qualitative as well as quantitative differences in the pectin present 
in different fmlta. 
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Dehydration and the preservation of foods, H. W. Younoken (SfH. Mo„ H 
(1U22), 1 ^ 0 . 4y PP* *^•'92-344 ) • — A popular discussion of methods of preserving 
foods, particularly the pz*esent methods of dehydration. 

Physical examination of food handlers, L. B. (iloyne {Jour. Amer. Med. 
Afisoc., 78 {1922), No. W, pp. 1455, 1456 ). — ^This brief discussion of the impor- 
tance of physical examination of food handlers is based on the author’s ex- 
perience in the enforcement of an ordinance requiring such an examination of 
food handlers in Kansas t^ity. Kans. 

A study of the nutrition and economic conditions of working-class 
families in Glasgow in April, 1021 , A. M. T. Tui.ly {Lancet [JjOnrJon^, 1921, 
11, No. 1, pp. 57-59) 'J’his is a <*ontinu;itlon of the series of dietary studies by 
Fergus(m prev.ously noted (E. S. U., 42, p. 863). The families selected for 
th'H study M'lM'e 11 lypi(nl laboring class families in Glasirow, in<‘luding 68 
persons--12 lUfU), 11 women, 3d eiiihlnsi under Id, and 11 chihlrtU) o\er 10 
years of age. The study was made during a period in which there was o gen- 
eral strike of <*oal miners and the fathers were edhcT out of work or on short 

tiUK' 

(uiergy value of the diets per man p<'r day varied from 1 610 to 3,414 
gross ea lories, the value being over 3,000 in only 2 of the 11 families. It is of 
signitieanee that m th(‘se 2 eases and In 2 others considerably more than the 
entire a\ajlah)(‘ iii<‘<mie was sp(*nt for food, the extra amount being secured 
by borrowing or b.\ s(‘]bng or pawning tbe family belongings. Most of the 
families Ihcal in ]>oor overcrowded quarters, Tbe efteot of the undernutrition 
is shown by a comparison of tbe weights of the children with the Br tish 
antliropomeiric standards. The average <UTici(‘ney in weight lor all the children 
was 15.9 per C(‘rit. 

In an introductory note by N. Baton attention is culled to the fact that In 
3 of tlie families the cond tions wen^ worse than in the majority of tlie families 
in Vienna previously stmiied l>y tinbbon and Ferguson (E. vS. K , 45, p 502), 
the (mergy value in these* 3 eases reaeliing the low limits of 1,610, 1,660, and 
1,775 gro.s.s cnlorloK tier man per day. 

8onu‘ now observations and interpretations with reference to transpor- 
tation, retention, and excretion of earholiydrates, (). Foiin and II. Ber 
GT t^Ni) {Jour. U\ol. f’/iea/., 51 (1922). No. 1, pp. 213-273 ). — This paper, w’hieh 
should he consultfMl in the original for the discussion and interpretation of the 
literature on the suhie'Ct and of the experimental data reported, deals mainly 
wdth the rise and fall of sugar in the blood and urine following the intake of 
glucose and other earholiydrates. The more !mru>rtant conclusions drawn from 
th(‘ study are as follows: 

Glucose, while being more effectlv^e, than other carbohydrates in raising the 
level of the blood sugar, dfK's not, in amounts up to 209 gm., except In cases of 
emotional complications or a suimormal renal threshold, raise the level of the 
blood sugar above the threshold in normal persons. The excess sugar is 
thought to he taken care of by nh.sorptlon from the blood by the tissues rather 
than til rough the formation of glycogen. A renal threshold similar to that for 
glucose is conslderevl to exist fcir fructose but not for lactose or galactose. 
The retention and utilization of galactose is considered to depend upon the 
amount of available glucose. This thought to furnish an explanation of the 
value of lactose to the young. The hydrolysis of lactose furnishes galactose 
which is needed for the building of nerve tissue, and tlie surplus galactose Is 
readily utilized because of the presence of glucose. It is suggested that for 
infants whose growth is subnormal or whose urine contains sugar less lactose 
and some pure glu(‘ose may be better than lactose alone in milk formulas. It 
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is also that j;alac*tose rather than milk may be advantageous lor 

nursing mothers whose milk is low in lactose. 

It Is pointed out that hypoglycemia (subfasting blood sugar level) is quite 
as normal a <*oiisequenee of carbohydrate ingestion as hyperglycemia but comes 
laler. This condition of hypoglycemia is obtained when there is an abundance 
of available cJirbohydrate material or even of fat in the tissues. 

Definite glycuresis, the term suggested by Benedict for increase of sugar 
in the urine (E. S. R., 89, p. 875), was found to occur after every ordinary 
carbohy<lrale meal, but to he independent of the* level of the blood sugar and 
not to be normally obtained from the ingestion of pure glucose, maltose, dex- 
trin, or standi. Glycuresis is thought to represent the absorption ami excre- 
tion of foreign unusable carbohydrate material in grains, vegetables, and fruits, 
and of decomposition products due to cooking such food. 

The blood sugar was found to be distributed in somewhat varying jiroportlons 
between the plasma and corpuscles. That of the iilasnm is usually diminished 
and that of the corpuscles increased by hydrolysis, tliu.s indicating that the 
corpuscles probably contain polysaccharids. 

Duodenal regurgitation into the stomacli during gastric digestion, 
Bolton and G. W. Goodhart (I^anoet IJjondon], U>22, 7, Ao. .9, pp. fiffs, 

12 ). — Using the Uehfuss fractional extraction tube and a gruel test meal, tjie 
authors have made a complete analysis of the gastric contents obta lavl at 
i5-minute intervals on a number of normal subjects and on otliers siifl’(‘ring 
from various gastric disturbances. Curves of the total and inorganic chlorids 
and active IICl illustrating various cases are given and discussed. The slopes 
of these curves are thought to indicate that duodenal regurgitation occurs at 
a definite period, but not always at the same time during gastric digestion. 
Hegurgilution causes the curve of HCl to fall rapidly and of the inorganic 
chlorids to rise. The two principal factors contributing to the form of these 
curves are considered to he the varying degrees of pyloric relaxation occurring 
at varying times and hypersecretion. 

The H-ion concentration of the intestinal contents, 8. Okada and M. Arai 
{Jour, Biol. Vhan.f 5/ {1V22), No. J, pp. I30~1S9).~ Data are reporte<l on the 
H-ion concentration as determined electromelrieally of Die duodenal contents 
of .15 hospital patients and of 5 dogs. Of 11 cases examim^d lasting, the 
duodenal contents were alkaline in 8 and aci<i in 3 <*a.seH, tlie pll values varying 
from 7.0 to 0 59. Of 12 cases examined after tlie intake of food, 7 were acid, 

4 alkaline, and 1 neutral, the pll values varying from 4S to 7.97. No special 
relation aiipeured to exist betwwii the acidity of the stomach and the reaction 
of the duodenal contents. 

The reaction of the duodenal contents of 3 dogs was alkaline and of 1 acid. 
The reaction of the ileal contents was acid In 1 case and alkaline in another. 

Eifect of severe muscular work on composition of thc^ urine, J. A. Camp- 
BELi> and T. A. Wkhstek {Biochem. Jour., J6 {1922), No, i, pp. lOG-lJO). — This 
Investigation sujqilements one previously noted (E. 8. K., 47, p. (34), the same 
subject increasing his work on a bicycle ergonuder to 20,()0(> kgni. per hour for 

5 hours, a 3 hour period in the morning and a 2-hour period in the afternoon. 
The experimental periods continued for 5 days. On the first day the subject was 
unable to continue the work after the third hour, on the second day he was able 
to do more, and in the remaining days the full amount of work was coinph‘ted 
In 5 hours. 

The same differences between the composition of the day and night urim‘ as 
those reported in the previous study were obtained. The severe and unaccus- 
tomed work resulted in symptoms of muscular strain and pathological changes 
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in the oonjposltlori of the urine. Oreatinln. undeteruiiiied nitr(»gen, neutral aul- 
phur, and luetic acid were greatly increased, and acetune bodies \v(‘re present 
during part of the exi)criment, 

Cafotinoid pigmentation of the skin resulting from a vegetarian diet, H. 

Hashimoto {Jour. Amvr. Med. Aft.soe.. 7H No 15, pp. 1111, 1112). — Atten- 

tion is called to several instances in Japanese llteratuio in which has been noted 
a yellow pigmentation of the skin developing as the result of eating various 
vegetables and mlkan, a kind of orange grown in J/ipaii. In the author's expe- 
rlen<^^ nion‘ than 35 cases have been observed of yellow coloration of the skin 
after the eating of unusual aiuounis of suiiash i ("ur.urhito mn.T,itia) . it is said 
that the condition may he easily diflerentiat<si from jaundice b> tli(‘ hnailization 
of the discoloration, which is most evident in liie palms of the hands soles of 
the feet, and fon'arins. The discoloration is principally in tiie lawny lay^ws of 
the epidermis. 

“ It IS evident that in the eelks of tlu‘ horny lay<‘r of the human epiihu’mis 
there e^lst eeriain kinds of tat that are eolor^sl }>y fnt staining dyes slowdy but 
st<*adily, and onca* colorcMi, maintain the (‘olor for a long while. In the ('as(‘ of 
carol inoid pigmentation of tlie sl^ni it is highly prohaide that such kinds of fat 
jvresent in the epidermis are colorod by the carotinoids whiidi an* oxereted by 
the akin secretions” 

The sources of vitamins ilirii. MrJ ,1otir., .Vo 51S6 {1922), pp 1/2, US).-- 
An (‘ditoriul summary (»r the literature on the t)robahle synthesis of \itamlns. 

The destruction of vitamins \Urit. Mid Jour., No. 31^9 (1922), pp 236, 
237).— In tins editorial discussion emj>hasis is placed on the superior value of 
fresh foods v. medieinal preparations and manufactured iu*odu(*ts as so\irce» 
of vitamins. 

Experimental investigations on the intluenre of vitamins cm digestion 
and motahedism and the tlieory of vitamin action, A. lUcKKr (Khn 
Wchnsolir., 1 (1922), No. 3, pp 119-112) ~ The author reports liriell> the results 
of various studies winch have been cimducted by different w’orkers in Ids 
laboratory in au effort to <l(‘terniine tlie nature of vitamin action. 

Experiments conducted by K. IMiyadera on a dog with a Eawdow blind sac 
have shown that on a vitamin free ration of polished rices pure wdi(‘at protein, 
salt, and lard there is no secretion of gastric juice. That the gastrointestinal 
canal has not lost its power of s^^crcting digestive juices is shown by renew^ed 
secretion on the same diet with the addition of a wutter solution of alcohol. 

To determine whether such a vitamln-fn'c food mixture Is capable of being 
resorhed In the Intestines, M. Tvsuji and A, Eoewu-y conducted metabolism experi- 
ments on a dog weighing 11 kg. at the beginning of the experiment. The 
vitamin-containing ration of the fore-period consisted of 50 gm. dried horse 
meat, 25 gni of butter, 50 gm. of polished rice, 3 gin. of salt, and 700 cc. of 
watoT. In the vitarnin-free period the ration consisted of 44 gm. w^heat protein, 
20 gm. lard, 60 gm. of polislu'd rice, 3 gm. of salt, and TtX) ec. of water. In the 
20-day fore-period there w as a daily average of 5.4 gm. of dry feces with 0.1SISS3 
gm. nitrogen, and in the main period of 107 days a daily av'crace of 4.0 gm. dry 
feces with 0.1128 gm. nitrogen. This is thought to imkeate tliat on a vitamin- 
free diet, in spite of the lack of stimulation of gastric j\iice, the breaking down 
of the food material and resorption from the iiitestinti! walls is not interfered 
with. 

Dally determinations of tlu^ nitrogcai balance during Ibis exix'riment show^ed 
that nitrogen equilibrium was maintained until the fifty-second day of the ex- 
periment, during which time, however, the animal lost 2 kg. of its body weight. 
From the fifty-second to the sixty-ninth day there was an liuTeasing negative 
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nltro^?€^ii balance, which then became smaller and Anally came to iHjuillbrium 
just before the death of the animal on the one hundred and seventh day, at 
which time there had been a total loss of weight of 3.9 kg. Prom the nitrogen 
determinations it is calculated that about 900 gin. of this loss in weight Is due to 
j)rotein, the remaining 3 kg. being due to the burning of fat and carbohydrate. 
This would imply increased oxidation, but on the contrary a lowered oxygen 
consumption was found to be the case during the final period. The explanation 
of this apparent anomaly is thought io ho the failure of the body cells to utllla&e 
the cutaholized food materials, with a consequent breaking down of the tissues. 

Further experiments hy Mijadera are also noted in which the calcium halancii 
of a dog was dc'termiiKHl in successive periods of feeding a vitami repoor and 
vitamin-rich ration with varying amounts of calcium salts. Tlie presence of 
vitamins was found to augment greatly the calcium retention. This is tliought 
to give further evidence that the essential function of vitamins is to enable the 
body eel's lo assimihito and utilize digested food materials. 

Water-soluble B and bios in yeast growth. IC. 1. Fn mi i: and V. IC. Nei.sox 
(Jour. Ihoh Vh(‘vi„ 51 {1522), Ao i, pp. 11 -Hi). -Fata are j)resentc«l wdiich arw 
considered to verify the authors’ previous conclusions (F. S. R, 45, p. .5(55) that 
90 per cent alcoholic extract of alfalfa does not improve the synthetic inediurn 
F found favorable for the growth of yeast. This work was repeated on accmjnl 
of a statement in the paper by Kddy et al. (F. S. IL, 4(5, p. 1(54) to the effeet that 
ibis medium can be stimnbded by (he alfalfa extract. In explaTiation »)f these 
contradictory claims, the authors call attention to two points of dilTenmee in 
the methods employed, namely, that in tlie technique ef lOddy the teni]K'rature 
varied from 30 to 35'' (1 instead of being kept tit the optimum of .30'', and that 
wate^r extracts w'ere used instead of alcohol extracts. Repeating the work, 
using the water extract prepared according to Fddy, the growth of yeasl in the 
synthetic' medium was stimulated, ITie comdusions drawm arc' that tlie wafer 
extract contains both vitamin B and bios, the yeast growth stimulant, while the 
95 per cent alcoholic extract contains vitamin B hut not bios. 

Yeast preparations and vitaiiiln B eoneeutrates, \\ Fcckneu Jour. 
Ante?'. Med. Assoc., 7H (1922), No. 15, p. ij/f6). Tn connexion with the question 
of listing yeast preparations and vitamin 15 com'eiitrates in New and Non- 
official Remedies, the Council on Bhannac'y and (dumiistry of the Ainciirain 
Medical Association has issued the following statement: 

“The claim that deficiency of vitamin B and diseases resulting therefrom 
are common conditions in the United States is not at tliis time snppoiTed by 
adequate acceptable evidence. 

“I'he claim that yeast preparations or extracts are, In principle or in general, 
essentially more effective or more practical or more available means of adminis- 
tering vitamins than the commonly available vitamin-containing foods is not at 
this time supported by adequate acceptable evUlonee. 

“The claim that therapy with yeast or yeast preparations has jih yet more 
than an experimental status is not at this time supported by adequate accept- 
able evidence.^ 

The therapeutic use of yeast and vitamin preparations (Jour. Ainer. Med, 
Assoc,, 78 (1922), No. 15, p. 1127 ), — This is an editor'al comment on the above, 
giving further emphasis lo tlie belief that the best source of vitamins Is a well- 
selected diet. 

“No one will deny the great contribution which the discovery of the vitamins 
has made to physiology and medical progress. It shares with the current con- 
ceptions of food energy in adding helpful ideas to the science of nutrition both 
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in health and in disease. There is no reason, however, to seek calories in tableta 
Why shall vitamin B be sought by every family on the druggist’s shelves rather 
tiian in the garden or the grocery, the dairy, or the meat market?’^ 

The comparative antiscorbutic values of milk, J. M. .Iohnson and 0. W. 
Hoopeu {Pub, Health Uplfi. [U, S.], 37 {1922), No, 17, pp, 9S9~1020, fiys, 15),-- 
This study of the coinparatiNe antiscorbutic value ot milk and milk powders 
was conducted on guinea pigs, which received in general a basal ration of hay 
and oats ad libitum, the milk to he tested being given in place of water to drink. 
The amount of milk taken each day was measured, the animals were examined 
two or three times weekly lor scurvy, ami the clinical symptoms were cou' 
firmed by histological tiiidmgs on autopsy. The varieties of milk tested 
included a tresh raw mdk trom cows kept on a silage Jeed, certified milk from 
cows fed grain and silage in winter and green feed in season, milk pasteurized 
at 145° F. from cows fed upon silage and grain in vvinl(‘r and pastured during 
the summer, a re(*onstriicted milk made Irom s]>ra.v proiess skim-milk powder 
With t!u» necessary butter and water, whole-milk fiowder made hy llie spray 
process ami diluted with water to the original or a more concentrated condition, 
a brand ot rol’er-process milk powder made (‘speeialij foi habii's, a roller process 
whole-milk iiowder, and a roller-iirocoss skim-niilk powder, all made up with 
water to the original concentration (d‘ the lluid milk. 

Keiireseidtitiv e charts are giv(*n of th.e growth curves of nidividiia] animals on 
the diflerent kinds of milk and composite cliarts ob1aim‘d from the average 
welgids ol ail (he guinea purs on eadi kind oi milk These eomposite charts 
show that a fair increase in growth was obtained with only twa> milks, the raw^ 
milk and tiie milk made from the roller princess milk ituwder esiiecially for 
babies. \\'hole-milk powder and skim-milk powcUa* made by tier roller prorvss 
gnv(‘ no better growtli than the .sjiray-process milk powders or the pasteurizeii 
milk d’l)(* (‘(ualtied milk did not give as good resuds as the other sample of 
raw milk. This is attiibuled partly to the fact that the certified riijik wais 
older than the other raw milk, 

Scurvy develoiied in some animals on all the diets, of 5 animals on the raw 
milk only 1 developial s<'urvy, uliile 4 out of 5 developed it on the certihofl milk. 
Of () animals on the sp(‘cia! milk powder all hut J developed scurv.v, but the 
cases were all mild. On the other sampli.^ all developed scurvy. 

The authors conclude that no milk is trustworthy to jU'ovent scurvy when the 
animal is not forced to consume large amounts daily, and that an activ'e anti- 
»(or))ulu* inateiMal like onmgo juice must be added to the diet of infants to pre- 
vent the occurrence of scurvy. 

t'urtlier observations on the distribution of vitamin 15 in some vegetable 
foods, T U. Osuou^d!: and L. P>. Mkmiel (Jour, Arner. Med A.tsor., 7H {1922), No. 
15, pp, tt2l, 1122, fig. 1) — dlie earlier work <ni the distribution of vitamin 11 in 
plant products (10. S. K.. 45, p. 71)5) has been extended to asparagus, celery, 
dandelion, lettuce, and parsh'y. The vegetable products were jirc pared by 
di.ving the well-cleaned, tinely-divlded, uncooki’d edilde pails in a (uirrcMit of 
air at about 80° C. Of the celery only the hlamdieil stalks weie used and 
of the asparagus the upper 5 in portions of fn‘Shly gathered shoots The 
vegetables thus dned vver(‘ fed apart from the basal vilaniin Il-free ration 
in tablets contain iig varying weights of the \egetahl(‘ in question. 

Asparagus proved to he very rich in vitamin F», the minirnum daily dose 
•jiproxiinating 12(X} mg. of the dry material, eiiuivaleat to 2 2 gm. of the fresh 
vegetable. Of the celery, the amount required dady rango<l from TildO to SCO mg.. 
^uivalent to 10.8 and 17.2 gm,, resiiecllvely, of the fresh stalks. Of t)ie lettuce 
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400 nig, of the dried or 11 gm. of the frewh plant proved «utttc*lexit. Dandelion 
leaves (M»ntaliied very little vitiiniin B, as shown by the fact that doses less 
lima 400 iiig, (equal to 5.0 gin. fresh leaves) failed to promote any gains in 
weight, and even wdli 000 mg. daily nutritive failure ultiiiiately ensued. 
With parsley 200 mg. (2.7 gm. fresh material ) proved insufficient to promote 
growth, but 400 mg. proved mitheieiit to proinoii* considerahlc growth. 

In comparison with apides, pears, and grapi^ Juiee the asparagus, celery, 
and lettuce proved more potent in vitamin B. “ What variations in jmtency, 
such as we ha\e touiul to exist bctvvtH*n ililTerent lots of gniss(\s harvested at 
unlike stages of ripeiu'ss might be found on elaborate investigation of large 
humbers of samples of green vegetables differing in cultural variety and In 
rheir m;age of maturity can not be foretold 'i'fie foregoing evidiun'e, however, 
gives added jiistitlealion for the nutritive prominence o1 llie V(‘g(nabie products 
examined, and serves in part to emphasize their importance in the diet of man.’' 

The antiscorbutic property of fruits. — II, An experimental study of 
apples and bananas, M. II. <Ii\kxs, H li ISh’t h . ami E. ('r Van Hounk 

{A)her Jtnir. Clnhhc^r, g't Ve .f />/>. .if/fEgge, /fps*. 7J).-*'i'Uis is 

the (‘omplete report of an invest igation pri'Mously nopsl trom a pndiminary 
report (E. S. U., *15, )) 4(50), tlie work lauiig a <'oiit]miat mn of tin' seri'\s ni 
studies previously imK'd (E. S. K., 43, p 705). 

In addition to the data jircseuted in tlu* lu’climin.iry report, evidence is 
given that apiiles dried at iroin 35 to dO*" (" cont.nn less viiainin C than 
those dried at frem 55 to Otl”. ddie gn^iter ruction of the \itamin In 
the loriner instance is altrimted to tlu‘ l<aiger ]>cin*d of healing necossarv for 
(Irving at ilx' lowei Icmpv'ratun' 

Bananas <‘ook( fl for 15 minutes at m dilute eitrii' aenl alToided itreatcj 

proteetion against scurvy than vdKm heated at the same tempm'at un^ and for 
the same leiiLqh of tiim^ in water Drii'd apple peid ngs \\(‘re richer in \itamin 
0 than dri<Hl peek'd apples. It is suggested that thi.s may be due (utiier t(» 
a greater association of the vitamin wilfi tim (udls in the* ]»eelmgs or to the 
protection afforded liy the cidlulose covering of llie aiijih' ugjiins't destruction 
by tlio heat of deiiydration. 

The nature of the paralysis of neri^e In the birds of beriberi-like di8ea.se, 

(1. Ka'J'o, S SnizTUAfF, and B Ma^i {Japan MvJ. World, I {li)21)y No S, pp. 
Vf 7.9, ftps ;? ) - Essentially noted from another sounu' t E. S. R, 40, p. 009). 

Beriberi-like disease in inainnialian animals, S. Oskki {Japan Mc(L 
World, / {IPi!), ,\ o J jtp. 0~1l. fhts ;n. i.*- a MUdinuallon (if the SttnUes 

on vitamin !> previously unteii (K. S K , dO fi (5()S ) 

It is tirst noted that mici' when f(*d on i»oiislied rice ah»ne or with Osborne 
and Menders salt mixture' tnerc'ase in boefy weight lor a feyv <la>s and then 
loH<' tlu'it apjietite, n'fiise to eat, and lose' yve.gtd. If vitamin B is then added 
th(‘ animals aaain eaiii in wedirht for a few days, after wliieh there' is a see’ond 
loss in weight On the' addition of suitable prote'in su<*h as la<*talbnmin, casein, 
edc , the* hoely wed'iht again iuere'ases for n time*. This Is fedlow'ed again by 
loss in wi'ight, a('«‘e)mi)anif'(l in many cases by e>phthalmin which can be* cured 
by the administratiem of liver oil. In the author’s experiences this is not fe>l- 
lowf'd b.\ a gain in wedght, th’s oe-curring only on the administratiem of vitamin 
0. It is conclueled that the diffen’ene'e in rapidity of re'ju'tioii due to the deficit 
of e*nch food constituent eh'pt'mK upon ifs .sforage* in tlie hod,' and functional 
TU'cessity in luedaholism, ' 

In the' next part attemjd.s to isolate vitamin B are reported briefly. The 
activity of rice bran was found not to b»* destroyed by beating for 12 hours 
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with up to 30 iK^r cent stilphuric achi. A whoine of attempted Isolation of 
vitamin B from the hydrolysis products of rice bran is outlined. A gold salt 
was finally obtained which proved active, but on furtlier recrystallization lost 
its activity. 

Determinations of the water content, nitrogen balance, fat content, and liver 
glycogen content of mice fed pollslied rice and sail mixture, with and without 
vitamin B, have led to the (Xiiiclus'on that all these constituents are increased 
on the vitamin-containing diet, and that “ the Increase of the body weight of 
animals with addition of vitamin B is due not only to the increase of appetite 
but also i)romotion of assimilation of nutritive elements.” 

To determine the quantitative relation of heribendike symptoms to vitarmn B, 
varying amounts of an extract of vitamin B were given to pigeons with .spastic 
rigidity of the neck as the result of a polished rice diet The order in which 
reco\ery took place showed that the symptoms progress from peripheral to cen- 
tral regions and are removed in the reverse order. When some but an insuffici- 
ent amount of vitamin B is fed the birds do not lose weight, hut develop jairaly- 
sis of tlie logs. To determine Uie amount of vitamin B in the bodies of pigeons 
under normal conditions, when no vitamin B has been fed, and when an In- 
sufficient amount has been gi\en, alcoholic extracts of the macerated bodies of 
such pigc'ons, alter (he h<*aks and featlicr.s had been removed and the fat 
extracted with etli(‘r, were guam as the source of vitamin B to pig(*ons wliich 
had begun to lose w'eiglit on a polished rice diet The order in which the 
pigeons develoiied symptoms of polyneuritis wais (1) those rei’eiviug no addi- 
tion to the iiolished rice and salt ration, (2) those IVd extracts of pigeons which 
had received no vitamin B, (3) (hose fed extracts of idgeons which had re<‘eiveci 
an insiinicient amount of vitamin B, and (4) those led extracts of normal 
[ligeons. This would sei^rn to indicate a slight storage of vitamin B in the 
body. 

In conclusion (he author states that the essential difference between human 
borihtul ami aMiin polyneuritis is that tlie former is a hypovitaminosis and the 
laltiT an u viianiinosis, i. e.. the former is the r(‘sult of an insufficiency and the 
lat((T a comph'te Imk of vitamin B. 

The r<‘iat)<>n of diet to pellagra, J. (ioLDuicKCiUt (Jour. Amrr. Med I.saoc, 78 
{J022), No 22, pp. /t)76'-/6'80). -In this pap<‘r, read before tlie (kmgress of 
American Bhysicians and Surgeons in Washington, 1). th, on May 3, 1922, the 
author reviews from the literature the evidence hearing on the relation which 
diet plays in the treatment, iirevention, and causation of pellagra. Tlie con- 
clusions draw’n are essiuitially tho.se reported in a recent paiier by (loldherger 
and Tanner (K. S. II., 47, p. C5) that “ the dominating role of diet in the 
development of tlie disease would referable to a siieciffc (piality of the 

amino acid make-up of the protein supply.” 

Troutinent and prevention of pellagra by a daily supplemental meal, 
O. A. WiiEEUEK {Jour. Amer. Med. Ahsoc., 78 {1922), No. IS, pp. .955-2M7) — 
In conne<.*tion with the investigations on pellagra conducted by the U. S. Public 
Health Service at the Pellagra Hospital, Sparlansburg, S. (\ an out patient 
clinic w^as treate<l solely by daily supplemental meals consisting of fresh meat, 
vegetables, sweet milk or buttermilk, wheat or corn bread, butter and a di^s.sert, 
generally fruit. The patients were for the most part cotton mill operators living 
near the hospital and continued their usual occupation, the cases all being 
ambulant of a moderate degree of severity. 

Of 54 definite cases of pellagra thus treated, all recovered from the erniition 
and all hut one from other symptoms within a few weeks of admission to the 
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clinic. There was no evidence of recurrence of the disease while continuing 
this supplemental meal, although in most cases there had been regular consecu- 
tive annual recurrences before beginning the treatment. Within from 5 to 8 
months after discharge from treatment 7 of the patients developed recurrent 
attacks. 

Newer aspects of the rickets problem, A. F. Hess {Jour, Amer. Med. Assoc.y 
78 (1922), No. 16, pp. I117-118S).— ln this lecture, delivered at the Harvard 
Medical School on l^ebruary 15, 1922, the author discusses the eliology of rickets, 
parli<ularly from the standpoints of the rOle in the diet of vitamin A, the 
rOle of i)h(»sphorus, and the s’gniticance of light in controlling rickets. Evichmce 
from (‘Unical and laboratory investigations, most of which have been noted from 
tiieir origami sources, is reported from whi(*h the coiadiisioii is drawn that 
althougli vitamin A, or a vitamin closely associat^^i with it. nmy jda.v a role 
in the etiology of rickets it does not play a dominant role. Phosphorus is an 
important factor in infjintile rickets as well as in that of la))oratory animats, 
hut unf] the factors influencing the absorption and retention of phosiihorus 
are known it will be impossible to Judge tJie exaid rOJe played by this element. 
It is emphasized that “ the phosi>horus requirement of a growing individual is 
labile, that a supply which is adequate may shortly become inade(iuate, or, 
on the other hand, that a supply which is inadequate may be rendered adinjuate 
simply by a diininislied rate of growth.” 

The influence of light on rickets is shown to differ according to the d ot, the 
rate of growth, and the degree of skin pigmentation. The latter i)oint us illus- 
frntod by a single experiment in which hiack rats when given the minimum pro- 
tective dose of light in connection with a rickets-producing diet contracted 
rickets, while wdiite rats under the same conditions did not. The greater sus- 
ceptibility of colored than of white children to rickets is thought to be due to 
skill pigmentation rather than to any racial predisposition. 

Experimental rickets, E. MKU.ANBy ([(/t. /fnf] Ifed. Rr.'irarvh (U)vnvil, 
t^pec, Upt *S’cr., ^o. 6t (1921), pp. 78, pis. /fO). — This is the detailed rejiort of an 
extensive investigation of the cause of rickets, using puppies ns exi)eriinental 
animals A preliminary report, giving in brief many of the conclusions set forth 
In greater detail in this publkation, has h(*en noled prt'viously (K. S. U.. dl, [). 
3G4). 

A general discussion of the methods of e.xarninalion for rkdcets and a brief 
description of the earlier experiments are first given. This is followed by tlie 
report of a systematic study of the effec*t of various constituents of the diet 
on the product’oii of rickets, of the relative importance of exercise ns compared 
with diet in preventing tlie disease, and of the effect of incnMised metabolism 
and of infection in influencing its course, and a brief description of other defv’cts 
whk'h develop in imppies on rickets-producing diets. An extensive series of 
radiographs and photographs illustrating different features of the investigation 
is appended. 

In the general discussion of the results of this investigation, the author sum- 
marizes the corulTIons tending to prevent rickets in puppies as “plenty of cal- 
cium and pho8i)horus in the diet, something associated with certain fats probtihly 
Identical with the fat-soluble vitamin, meat, and the possiliility of exercise.” 
The conditions inhibiting calcification of the bones resulting in rickets are sum- 
marized as a “ deficiency of calcium and (ihosphorus in the diet ; a deficiency of 
fat containing the antirachitic vitamin; excess of bread, other cereals, and 
carbohydrates; excess of the protein moiety of caseinogtMi fn'e from calcium: 
and confinement.” 



1922J 


AIJIMAI. PEODTJCmON. 


271 


The vitamin tbeorjr in rickets (Brit. Med. Jour., No. 31H4 (1922) ^ pp. 20^ 
21). — A brief review is given of the above-noted report of Mellanby, together 
with a suininary of results of other investigations In regard to the etiology of 
rickets. 

A further report on the prevention of rickets in rats by light rays, A. F. 
Hkss, h. J. IInoke, and A. M. Papi'ENHEimer (Boc. Expt. Biol, and Med. Proc., 
19 (1922) y No. 5, pp, 2S8y 2S9). — ^This paper gives the experimental data of the 
observations on the elTect of pigmentation upon the curative a<‘tion of light for 
rickets previously iioKhI (E, S. K., 47» p. GG). It is also noted that prolonged 
exposure to direct sunlight failed to prevent or delay tlie onset of scurvy in 
guinea i)lgs. 

Botulism, L. Bittkk (Erpeb. Alii). Path. Mensch. u. TierCy 19 (1921), pt. 2, pp. 
73S-800 ). — Tlie author truces the history of botulism in Gernirfny, and discusses 
the chemical and pathological-anatomical sjunptoms of the disease, the fre- 
quency of its o(*(*urrence, tlie food involved in the cases reporteil, the cultural 
chara<‘teriRtics of Bacillus hotiilinns and methods for its isolation, the proi)er- 
ties of liotulJniis toxin and the efI‘(H4 of tiie toxin on different laboratory 
aii'inals, and attenifdiHl iiK^thods of inunuiiization again.st the disease. 

Of G8 oulbr<‘aks reported, 11 were traced to fish or fish products, IG to sausage, 
9 to meats other than smoked meats, 18 to smoked meat. 1 to canned beans, 
and 13 to other nii.s(‘ellaneous foods. The percentage mortality for the various 
groups varied from 6 5 in the case of meats otiier than sausage or smoked 
meat to 52.3 per ('ent in the <‘aHe of canned beams, A list of 102 references to 
the literature, mostly from German sources, is appended. 

The pathogenicity of Bacillus botulinus, P. F. Orb (Jour. Infect. Diseaae»y 
SO (J922)y No. 1, pp. 118-127) — The author's investigations have led to the fol- 
lowing conclusions: 

“ The optimum temperature for growth and elaboration of toxin by B. 
hotulimis is that of the body temperature, 37® 0. B. botulinus can be recovered 
from the internal organs of animals which have been fed or injected with 
toxic cultures and also with toxin-free spores of this organism. B. botuhnuSy 
under certain conditions, will grow and produce toxin in the body of the guinea 
pig. Ex|>erimentHl hotulhsm can be produced in laboratory animals by the 
feeding or injendion of massive quantities of toxin-free spores of B. hotulinus. 
Tlie presence of toxin produced in the body as a result of growth of toxin-free 
spores in the body can be demonstrated by the precipitin test as well as by 
diny’t toxicity tests. Botulism poisoning in man due to the ingestion of spores 
Is probably very rar^, if It occurs at all. The possibility of such occurrence 
must, however, be considered.” 

ANIMAL PEOLITCTION. 

The relation of the size of a ration to its digestibility, F. Honoamp and 
E. Koch (Landia. Vers. Sta.y 96 (1920)y No. 1-2, pp. 45-120) .—The authors re- 
view previous work In this field, which has been somewhat contradictory as a 
whole, and report the results of four experiments with wethers on the digesti- 
bility of large and small rations. Each experiment was divided Into feeding 
periods of 10 days each, between each of which there w^ere transition periods 
of 7 or 8 days each. Complete data are furnished for each experiment as to 
the composition of the feeds used, daily temperature of the stalls, dally amount 
of feces (fresh and on a dry matter basis), and average analyses for the same; 
and the dally water consumed, as well as the Initial and final weight of each 
7196--22 6 
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wether. The complete data and methods of calcalatlnp: the coefficients of 
digestibility for each animal In each test are given. 

In experiment I clover hay alone was fed to two wethers during four periods. 
(KX) gni. being fed daily per wether in periods 1 and 4, 900 gm, in period 2, and 
1,200 gm. in period 3. In a second experiment composed of four periods, two 
wethers were again used, but the feed consisted of concentrates as well as 
roughage in the following amounts per day during jK^riods 1 and 4: Clover 
hay 300 gm., gluten 100 gm., soy bean meal 1(X) gm , potato flakes 150 gm., and 
molasses feed lOO gm During period 2 the amount of this mixture was in- 
creased by 50 per cent, and during period 3 the amount of the mixture fed 
to each wether per day was double that fed in period 1. 

In the third experiment twe wethers were again fed in a manner identkvil 
with that of the second experiment except that the ration was (hanged to 350 
gm. of clover hay, 100 gni. of dried potatoes, 100 gm. of rice, ami KO gm. of 
gluten for periods 1 and 4. These amounts were again inereased by 50 per cent 
for period 2 and by 100 per cent for period 3. 

In the fourth experiment, consisting of two feeding periods, 4 wethers were 
used. In this experiment two rations were formed of the same feeds, but 
balanced differently so that tlie amount of digestible protein in each was the 
same. The energy value of one, called the “ heavy ration,’’ was greater, how- 
ever, than the other or “ light ration ” by the equivalent of 2 kg. of starch per 
1,000 kg. of the mixture. The heavy ration consisted of 225 gn^ rice straw, 
360 gin. dried beet pulp, 90 gm. wheat bran, 383 gm. corn meal, and 68 grn, 
sesame cake. Tlie total dry matter of this ration was 966,9 gin. The light 
ration (X)nsisted of 225 gm. of rice straw, 360 gm. dried licet pulp, 90 gm. wheat 
bran, 248 gm. corn rnenl, and 90 gm, sesame cake. The amount of dry matter 
in tills ration was 872,2 gm. During tlie first feeding peri(Kl in this experiment 
two of the wethers were fed on each ration, and during the se(‘on(] period tlie 
rations were reversed for each animal. The following table shows the com- 
position of the feeds used in the different experiments : 

Vowpoftition of I'arwun feeding sin If, h. 
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The foUowlii?? t«ble shows the average digestion eoeffioients which were 
calculnted for the different periods for all of the experiments, as well as the 
total amount of feed ctaisurned per wether r>er day during each feeding ))eriod : 
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lncr(‘asiug the size* of the ration seemed to decrease 1]je digestibility ot all 
nutrients exc'ept the fat, which in some cases was slightly increased These 
changes, however, were very slight in the average, but scHooed to be subject to 
individual variation. 

Tlie nutritive value of cattle feeds. — III, Dried apple poinaee for farm 
stock, .1. B liiNDSFY, C. L Bj-als, and J. O. AuciiiRArT> Sta, 

Uni. 20o (J02J), pp. IS5~]^H). — Thin hull(‘tin is tla‘ thin! of the s('rics on the 
riiitrilive value of eattle feeds (TO. 8. K, 40, p. 470). The comx>osition. digests 
hility, and feeding value of dried apple pomace, the dried residue left from the 
inaniifactiire of cider, have been studied by chemical analysis, digestion experi- 
ments with slieep, and feeding tests with dairy cattle. 

Analyses showed that the composition of dried ai»ple pojoace coinpareit quite 
closely with dried iieet pulp, except that there was more protein and less fat 
in the latter. The total digestible nutrients in apple pomace w^ere found by 
eight feeding trials with four sheet) to be SI per cent as great as the total 
digestible nutrients of corn meal, and the net energy was 72 x>er cent as great 
as that in corn meal. 

In two feeding trials wdth 8 and 12 dairy cattle conducted by the reversal 
method from Nov<unber 10, 1920, to May lO, 1921, drieil pomace wms compared 
with beet pulp and with corn meal for milk production. In the first exfieriinent 
6 to 7 lbs. of apple pomace or beet pulp was fed with hay and a grain mixture 
composed of 20 Ihs. of bran, 30 lbs. of corn meal, 30 lbs. of coconut meal, and 
20 lbs. of cottonseed meal. Four to 5 lbs. of apple pomace or corn meal was fed 
with hay and a grain ration of 40 lbs. of bran and 60 lbs. of cottonseed meal 
in the second experiment. Equal amounts of pomace and beet pulp w^ere fed 
in the first test, whereas 17 oz. of corn meal per pound of pomace was fed in 
the second, due to the higher moisture content of tlie com meal The weights 
of the animals of the different groups showed no marked advantage for any 
of the rations, but in the first experiment the dried beet pulp Increased the 
nfilk production 8.26 per cent, the total solids 4,79 per cent, and the total fat 
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6.47 j>er cent, whereas the corn meal producefl the respective increases of 
2.12, 3.(>9, nn(i 5.55 per cent, as compared with the apple pomace rations. 

The authors state thnf these increases were to i)e expected, since the com 
meal find tli€* dri(Hl beet pulp rations contained more total digestible nutrients 
and luul narrower nutritive ratios than the apple pomace rations. The feeding 
of tlie dried a[>ple pomace is recommended for dairy cows and sheep as a substi- 
tute for silage or as a component of a properly balanced grain ration. 

Investigations of the feeding value of straw hydroly«<*<l by various 
processes. — If, Treating straw' witfi eaustle lime wdth and witJH)nt j»ressure, 
P. IJoNCAMP and F. Raitman {Landn\ IVr.v. (S7rt., {VJ2t), No. 1~2, pp. 1~4J ). — 

To determine the value of treating rye straw with caustic lime, with and with- 
out pr(‘SHure, feeding experiments with wethers are reported, continuing pre- 
vious work (E. S. H., 46, p. 572). All feeding periods lasted 10 days, and in 
mo.st cases two wethers were fed on the same feeds. The digestion coetttclents 
of the organic matter, protein, nltrogen-frc^e extract, fat, fiber, and ash were 
obtained for a basal ration and for rye straw untreated and cooked for 
5 hours with 8 jx^r cvrit causfi(‘ lime without pn\ssure and wdth pressure of 
4 to 5 atmosjfiieres. 

Cooking without pressure was found to almost treble the nutritive value of 
the straw and made 53 per cent of the organic matter digestible. By cooking 
under pressure the digestion coefficient w'as increased to 61 per cent for the 
organic matter, thoxigh there was a greater loss of this substan(*e than in 
<‘ 0 okjng without pressure. 

In imi)roving the digestibility of the organic matter thi.s treatment then 
ixjualed the caustic soda treatment reported below and the dissolving out of 
the sili(*ic acid and lignin was not as great with the caustic lime. 

Investigations of the feeding value of straw' hydrolyzed by various 
processes. — Ilf, Treatment of straw with soda, F. Honcamc ami F. lUxr- 
MANN (Landw. Vera, ^ta., 98 {1921), No. 1-2, pp. The exp('riinents re- 

ported in this article are very s milar to those reported aho\(N ex(‘ei)t that the 
rye straw W'as treated with soda instead (>f caustic lime. (%H>king the straw 
with 8 per cent soda and 8 parts of water for four hours ga\e a »‘oefficient of 
digestibility for the organu* matter of 60.6 per cent as Cf)mpare<l witli 614 per 
cent for rye straw treated w'tli 3.5 })er (‘cnt eniistic soda under pressure. The 
digested cellulose and pentosan w'ere increased from ,51.1 and .50.2 per cent, 
respectively, in the untn*ated straw to 0.5 2 ami 01 2 t»cr cent in the straw' treated 
with soda. 

Inspeetion of cominercial feedstuff.s, V. H. Smith, E, M. Bradley, and J. T. 
How ard {Maafinelivartta Control 8or. Itul. 15 {1921), pp. 3 -3>J).-"~This is a 
report of analyses of feeding stuffs <*olIected by tlie State feed inspixior from 
SepteralHT 1, 1020, to September 1, 1921, Including cottonsi'cd tiutiI, lins<’ed 
mf>al, gluten meal, gluten feinl, dhstillers’ dried grains, brewers’ dried gra ns, 
standard wheat middlings, red dog flour, wheat mixed fe^d, ^shcat bran, rye 
middlings, corn meal, ground oats, hominy feed, dried beet j)ulj>, oat fee<l, 
alfalfa meal, meal S(‘rap, meat and bone scrap, bone meal, and fish scrap, as well 
as the usual proprietary stock and poultry feeds. 

The average prices during 1920-21 are also given for these f<*etis. The results 
of the inspection are discussed, as well as a definition of wht»at mixed feed and 
a discus.sion of some recent aspects of animal nutrition. 

Veeding stuffs report, 19SO, J. W. IvELLocm (Petm. Dept. Apr. Bui. S5^ 
(1921), pp. SOS ). — This bulletin rei>orts the price and the moisture, protidn, fat, 
and fiber analyses of 1,100 samples of feeding stuffs collected during 1920 in 
Pennsylvania, as well as a list of 662 different kinds and brands of feeding 
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Btutffi registered for sale in that Stato. The feeclH analyzed saniplps of 

cottonfieeii meal, eottonsml feed, linseed-oil meal, distillers’ dri(‘d grains, brew- 
ers’ dried grains, corn-gluten meal, corn-gluten feed, hominy feed, corn bran, 
corn-feed meal, wheal bi*an, wheat middlings, wheat inixt'd f(>f*d, wheat shorts, 
low-grade wdieat flour, rye middlings, oat feed, barley mixed feed, bTickwheat 
middlings, buckwheat feed, alfalfa meal, dried beet pulp, blood nu'al, im^it and 
bone scrap, fish scrap, and tankage, as w<;ll as the usual proprietary poultry 
and stock feeds. 

Ileview of the frozen meat tradie, 1021, W. Wkddel & C-o, Lto. ( ii eddeVs 
Ann. Rev. Frozen Aleat Trade, (1})2I), pp. — This continues thi' annual 

reports of the Ilritish trade In beef, mutton, and lamb carcasses pre\lousU 
noted (E, S. II., 44, p. 806). 

The cattle of Frnlli, F. BauNNicu {Dent. Landn . Tierzuent, 24 {1020), No. 24y 
pp. 2^0- 2r>J, fig. /).- Tb(^ breeds of rattle of ibis Italinn lTo\ iixa' are ili scnbed 
from oiiservations mad<* liy the autlior, Kuiijih imaited by information furnished 
by 1 >. Savia, of Udine, iind Spann, of Weibensteiibari. Four breiHjs were found 
in Frulli, which were di^signated as follows: (1) The old Fruilian rcti cow, (2) 
the new rtsl co!ore<l Fruil an t-ow, the Carintbian (‘ow, and (4) a breed 
with characteristics like the brown cow. A dcs<*rif»tion of ea(‘h brecal is gi'.en, 
together with \\bat is known of their origin. 

The Ilerdwick sheep, A. K Ukid {Jour. \gr [hond<oi\, 2H {1021), No 

d, ptr 501- 50J, pin. 2).- 'flie origin, iiistor.v, des<‘rii>tion, jin l cliann-lerislics of 
H<a’<3w x‘k .sheep are IxTe reporte<l. 

Ovarian testes in tlie goat, (i. KjiianKi {Biol. ZoUhl, 41 H02l), \o. h>, 
pp. 441-455 ). — The author re]K'i(s tlie fnHpu'Ucy of cusxs of herniaj»hroditisin or 
nseudoht‘rmapbiodl(ism in wbwdi Iia\e ooim- nodia* liN (fhs(‘r\ atlon, la 

wbtdi the animal.s luixt^ tlx* t*\toinx) genital orgam^ of tlie itanak* but have 
tlie ajipisiraix't' and actions of the inah' or \ico A (hdailed (k^scription 

<d' the genital organs of tlnee MK'h <*ases i.s given. 

In animal'- vvilli apparently tiormal (*\ternal feinah' geniia) organs l>nt with 
tile appear. (li'a* and aelion of males, tlie ovaries as well as other pans of the 
iiiti'niMl geniljil oiaans wore fmind to he abnormal. In oiu^ ca.se the OMirle.s 
I'ontained considerable testicular tissue, and in otlna* cases ovarian tissue 
W'as found in the testicles. Tlie analogy between tins hernia pbroditic condi- 
tion 'll goats and fnHMuiirtins in cattle is brought out 

The cost of horse labor, A. (1. lU srojv (Join. Mui Apr. [hoitd<tn\, 28 {1022), 
No. 0. pp. 810~B16 ). — Data coll(‘cted by Urn department of ngruailt lire of the 
Ikiiversity of Leeds on the cost of horse labor from IPOS to 1021 is r(*purted. 
The pounds of feed consumed per bead is listed, as well as the estimated cost 
<if feed, veteritiary M‘k, cost of buildings, etc. 

Htuflies on tlie physiology of reproduction in the domestic fowl. AIA, 
On the influence of free choice of food materials on winter egg jirodnction 
and body tvelght, K. Pzovkl and T. K. FAiiiriTun Jour. Hpg., 1 (1021), 

No. 5, pp. 253-277 ). — An experiment in free choice feeding of poultry is repnrted 
as carried on at the Maine Experiment Station. In the fall of 1916 60 pallets 
w’ere plained in one end of a long laying house, and 61 pullets as near alike as 
possible iflaeiHl in the other end with a wire x>iirtition between. The pens 
were calle<l A and B. Pen B received the regular Maine Station ration com- 
posed of cracked corn, wheat, oats, shell, grit, green feed, and dry mash (corn 
meal, bran, middlings, and meat, with gluten and linseed metils added from 
time to time). Pen A received wheat, cracked corn, oats, bran, red dog flour, 
linseed meal, bone meal, meat scrap, shell, grit, charcoal, and green feed fed 
in separate compartments w’hch w^ere kept well filled at all times. Records of 
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the feed consumed and welj^hts and measurements of the pubic hones of the 
individual i)irds were made every 28 days. 

The restilts show that the free choice lot, while keeping their weights about 
uniform, laid slightly more eggs than the other lot and consumed less feed. 
In the feed consumption, however, there was considerable difference in choice 
of feeds. Pen A ate 588.32 kg. of whole grain against 389.8 kg. for pen B, 
but the latter ate 432.14 kg. of mash as compared with 128.02 kg. for pen A. 
The luitrittve ratio of the ration led pen B was about 1:4, whereas the birds 
having free choice of their feed balance<i their ration at about 1 : 0. The armill 
amount of scrap consumed hy these birds was also notable. 

The ciglitceuth paper of this series has been r<»portcd (K. S. K., 47, p. 75), 

Annual roiiort of the poultry department, E. P. Clayton {MissisMtppi ^ta. 
Rpt. pp. S9, 40) - In a test compariijg four hr(‘ods it was found that 

lirou'u Leghorns laid 320 ('ggs per hen per year. While I.eghorns 150. Rhode 
Island Reds 112.5, and Barred lUymoiith Rocks 107. Th'r hen 01. GO, 72, and 
70 lh,s of feed w<‘r(* <*f)nsumed for <‘ach breed, respectively, and the respective 
average i>rofits p(‘r hen were 84. $2 20, $1.20, and 29 cts. 

Artificial incubation, .1 E. DouoiTETiTY (California Sta, Circ. 2SS (1922), pp 
to, ii(i8. ^/).-~This circular gives directions for selecting <*ggs for hatching and 
instructions for preparing and running an immhator. 

Monthly standxirds for New Jersey poultry farms, W. II. Aij,i:n (Now .Jer- 
sey Hints to Poulirymrn, 10 (1922), Yo. 6, pp. In this eircular tables 

are prepared from data colkHded on cooperating New Jersey poultry farms to 
give averag(‘s of the summaries of the eggs produced and the feed consumed by 
the birds during each month of the year. The averages for each month are 
suggested as standards for egg production and fe^oding for New Jer.sey poultry, 

Turkey raising, II. M. Bamon and R. R, Sixx’PM (New York: Orange Jvdd 
Pub. Co.; London: Krgan Panl, I'rpneh, Trubnvr d Co, Lid., J922, pp. T-j /5/, 
pU. 41 ) — fu this book on general turkey production the following points am 
taken up: History, extent, and opportunities of the indusiry; varietie.s, 
mating, and showuig; management of the bree<ling stock; incubation; brooding 
and rearing the young stock; marketing: and insect pests, diseases, and pred- 
atory animals. 

Practical facts for the squab raiser, W. C. Thompson (New dersey 
flints to Poultry7nen, 10 (1922), No. 7, pp. 4i flO- 7). — Ceneral instruf^tions for 
beginners in pigeon management and production are briefly given. 

Further data on the inheritance of blue in poultry, W. A, TupprNcorr 
Nat., 55 (1921), No. 629, pp. 2S9->%17, pos. 2,?).- In n continuation of 
studies on the inheritance of blue in poultry previously reported (E. S. R., 41, 
p. 7G), it has been determined that three factors are responsible for this color, 
\ e, P ne(H\s.sary for tin* prodnrtion of black, th<> recessive iriving while: C an 
extension factor for extending black to all feathers of the body: and R a restric- 
tion factor which restricts black to produce blue. Another factor which is 
also considered is the factor Ip wdiich inhibits P and produces white in IjOg- 
horns. 

In crossing White Wyandottes, White Plymouth Rocks, Black I.angahans, 
Blue Orpingtons, and two Blue Leghorn hens with Andalusians, the colors 
produced w'ere found to be due to the factors above mentioned in all cases. In 
the above determinations males and females of each breed were used except as 
noted, as well as black, blue, and blue-splashed Andalusians of both sexes. 
Good agreement with the theoretical proportions were obtained in all cases 
except In the IVs from hlne-splashed Andalnsinns and recr^sive whites. In 
these crosses only one of .six males used gave a close agreement to exj'ieCtntions, 
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TRe possibility of differential viability or linkage is suggested as the cause 
of the irregular ratios, though no determinations could be made of such from 
the data. With respect to the factors II, P, and E, the different breeds used 
were found to be of the following formulas: Hlue-splashed Andalusians and 
Orpingtons PP {Rc) {Re) ; blue Andalusians and Orpingtons PP {Re) {rE) ; 
black Andalusians, Orpingtons, and Lnngshnns /*P (rE) (rE) ; and White 
Plymouth Docks and Wyandottes pp (rE) (rE). 

No evidenc(‘ of linkage* or crossing-over between any of the factors was ob- 
served with tli(* possiliie e\<’(*ption of llie K,- crosses, hut lliei'c is some evidence 
presented that the ovaries t(‘i\d to assist in tlu* restricting projierUes of the 
factor A*, though there was no indication of any inhibition of this factor by the 
testes 

Attention Is drawn to the economic importance for blue Andalusian and 
blue Orpington breeders of finding characters for blue which would breed true 
and tbus <!o away with the necessity of discarding lialf the offspring because 
they are offcolor. 

Skunk breeding, with notes on mutations and their genetic behavior, 

J. A. Dktilefsen and F. M. Holbrook (Jonr\ IlervfHty, 12 (1921), No. 6, pp. 242- 
254, ffps. 9). — Tliis article discusses economic skunk production, with special 
reference to leinllng and breeding. The frequent occurrence of color mutants 
IS noted, iog<‘tber with a li.st of niutanls \a lii(*h bav(‘ bei'ii rcport(‘d. The mu- 
tant for white coat sei'ins to behave with releronce to the norinul lilack with 
some white as a simple Mcndelian reci'Ksjve. P>(*sides the production of self 
color, other iiroblenis of skunk breeding deal with the improvement of the size 
and quality of th<^ pelts 

liSenetics of the Vienna White rabbit, fll, II, W. K. (Ustlk (Science, n. fter., 
55 (1922), A’o.v 1419, pp 2f!9, 270; l/f25, pp. 429, 450). — In disiaissing the genetics 
of the Vi(*nna White rahhit reported by 10. Baur, llie author calls attention to 
the similarity between this type of rabbits and silver agouti guinea pigs In 
the case of Baur's experiments in which he mated an albino rabbit with a Vienna 
white rabbit and got black offspring, the author .static' (hat this must have 
been black cliincbilUi (10. S. R, dfi, i>. 1(‘,<S) and not an ordinary black. 

After reporting the above work, the anther received and experimented with 
a pair of Vienna White rabbits from lOurope. When mated ^^ith yellow rab- 
bits blue, black, and gray young were productni, depending upon Ibe constitu- 
tion of the yellow parent. The young wi're also found to lie T>ut<*h marked. 
These results then agree with Baur’s exiveriinents, and the rabbits used in (be 
article reported above are stated as not being the same as the Vienna White 
rabbit of I0uropi% though Ui(‘y looktnl like tliem. The Vienna Wliiti* rabbit is 
in realit3^ n Dutch rabbit with a completely white coat. 

Alcoholism and the behavior of white rats. — T, The influence of alco- 
holic grandparents upon maze behavior, K, C. MacDowi-jj. and K. M. Vicart 
(Jour. Expt. Zool., SS (1921), No. 1, pp. 209-291, figs. 17). — This is the report 
of a study of the hablt-forniing ability of 31 rats whose grandparents were re- 
peatedly treated daily with alcohol fumes to determine tlie possibilities of 
modifying inheritance by alcohol. The results are based on the time required 
for these rats to find their way from the outside of a maze insisting of five 
partitions to the center where food was located. In these trials 2h rats whose 
grandparents were full brothers and slaters of the rats treated with alcohol 
were used as controls. 

The author concludes that strong doses of alcohol ^^ould be requin'd betore 
any Influence could be exerted on the germ plasm, but with the strong doses 
used on the grandparents in this test the results seemed to indicate that the 
inheritance has been modified by alc*oho] to a certain degrcH'. 
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Alcohol and whit© rats: A stodgy of fertility, K. (>. MacDowfxl {f^oc. 
Bitpt. Biol, and Med. Proc., J19 {192]), No. 2, pp. ^9-77).— In experiments in treat- 
ing rats with alcohol fumes reported above. It was found that the litters of 
treated rats were 10 per cent smaller tlian the Utters of untreated rats. The 
number of Utters were very much less for the treated rats, as 44 treated pairs 
produced 32 litters, whereas on the basis of the controls (full brothers and 
sisters) 91 litters were expected. The treated ohspring of treated rats came 
nearer to producing the normal number of Utters. This is probably because 
selection occurred in having these offspring produced only from the better pro- 
ducing parents, and this tendency of better production was ])ro}>ab]y inh(‘rite<i. 

The American Society of Animal l^roductlon. — Kecord of jjroceedings of 
annual meetings, 1917—1919 {Amer. Soc. Afiho. Prod. Froc. 19r(-1919. pp. 
112, flgn. S ). — This is a combined report of the animal nuvtings held in l>oc(‘Ui- 
lier, 1917, 1918, and 1939. Included are the foUnwiiiL' papfa-s: The inlluenoo of 
Drugs on Milk and Putter Fot Production, liy A. P McP.andPsli ( M. S. U., 41, 
p. 181) ; The Results of an Investigation on Passing Reef (-attle, by P. D. 
Severson (E. S. R., 44, p. 769); The Peanut Pork Problem, by 1.. U. Rnrk ; 
Corn Silage and (’ottoiiseed Meal as Prin<‘ij)al Foods in Beef Production, by 
W. H. Tonihave (E. S. R., 43, p. 569) ; Tlie Mineral Metab«>lisin of ibe Milch 
Dow, by E. P*. Forbes; Brood Marcs for Farm Work, b.v E. A I’rowbrfdge; 
A Further Study of Milk Substitute Materials in Fi^eding Dairy Dalves, !)y 
K. E. Caldwell (E. S, R., 42, p. 471); Teaching Animal Husliandry m War 
Time, by W. C. (MfTey ; Th(‘ Intliuuicc^ of Sf^xual Activii.v of Mal<‘ Babbits, f>y 
D. I., dones and F. A. Hays (K. S. R., 42, p 467 i ; 'Divi-oid 1 1 \ ijcrplasni and ibe 
Relation of lodin to the Hairless Pig Maladv. b\ F. P Hart and H Stctmbock 
(E, S. R., 39, p. 187; 40, p. 185) ; Alfalfa as the Sob' F<‘ed fop Dairy Stock, by 
F. W. Well; Some Signs of the Times, by .1. M. Eward ; Cloinparison of Feed- 
ing Standards for Dairy Cows, by F. K. Morrison (E. S. K , 45, p. 273) ; Value 
of Barl<^ 3 % Barley Feed, and Fi.shmeal for Fattening Pigs, by F. B. Morrison 
and G. Bohstedt; The Fence Problem on Western Ranges, by R. H. Williams; 
Corn Gluten Feed for Fattening Fall Ibgs, by J. M. ICvvard (E. S. H., 41, p. 
272) ; A System for a Registry of Merit for Pt'digreeti Meat Producing Types 
of Aminals, by H. W. Muinford ; An Appetite Study with Dairy Calves, by 
A. C. McCandlish (E. S. R., 42, p, 172) ; What Should Be the Attitude of Kx- 
perimeut Stations Toward Mixed Feeds? by H. S. Grlndley and S. Bull ; Pae* 
tors in the Cost of Corn Silage, by J, W. Whisenand; Barley and Dairy By- 
products for Swine Feeding, by F. B. Morrison and G. Bohstedt (E. S. R., 44, 
p. 268) ; War Time Sources of Feeding Stuffs in Germany, by B. A. Maynard; 
On Correlation Between Milk Production, Fat Production, and Other AsscKd- 
ated Characters, by F. A. Pearson ; and A Study of Sires, by A. C. McCandlish 
and L. M. Winters (E. S. R., 45, p. 72). 

The American Society of Animal Production, liec-ord of proceedings of 
annual meeting November, 1920 (Amer. Soc. Anim. Prod. Proo. 1920, pp, 
76 ). — This report of the 1920 meeting includes the following papers: Nutritional 
Factors in Svvme Feeding, by F. B. Moiri.soii ( t:. S K, 43. p. 774) ; Work of 
the Montana Experiment Staton mi Suntlowers as a Silage Croj*, liy W. E. 
Joseph (E. S. R., 43, p. 68) ; The Effect of Early P.reedlng on Rangt‘ Cows, by 
C. W. McCarnpbell (E. S. U., 44, ]). 470) ; Pnlinntcd Silage Ration for Fatten- 
ing Cattle, by W. IT. Tornbave; The Relatam of t'ar. ass Perislmbility to IJve 
Stock Prices, by E. N. Wentworth; Increasing the Butter Fat Percentage in 
Milk Through the Use of Cottonseed Meal, by A, C, Mct^nidlish (E. S. R., 46, 
p, 370) ; Performance in Some of tlie Leading Guernsey Sires, by D. Meade 
(E. S. H.. 45, p. 777) ; Grazing Experiments in North Dakota, by P. F, Trow- 
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brklj^e (E. S. H., 45, p. 267) ; The Use and Posslhllities of a New und Simplified 
Type of Respiration CJliamher, by E. G. Rltzraun (E. S. R., 44, p. 68) ; Some 
Observations on Weiprbts of Swine, by J. W. <;^nrniiehael ; Tiie Feedine: of (train 
Sorjjdiuins to Hojifs, by II. R. Winchester (E. S R., 45, p. 575) ; Oorn Stover 
Silaj^e V. Corn Siiafre for Milk ITodnction, by F. R. Morrison, G. (I Humphrey, 
and R. S. Hulce (K. S. R., 45, p. 174) ; ('abdum and l*hosphor\is as tlx* Limit- 
ing Factors for Milk SecTotion, by E. 15. Meigs (E. S. R., 45, p, 274) ; and Cane 
V. Beet Molasses for Fattening Two-year-old Steers, by ,T. M. Evvard (E. S. R.. 
46, p. 362). 

DAIEY FARMING— DAraYING. 

The improvement of dairy cattle in Dt^timark, C. LmLANt’ (fibir. Zooiech. 
[PariA], jV(i. () {IU22), pp. /IffH. .5» —This is n report of the resnits which 

have he(‘n ohtaine<l by the Danish Society for the Omirol of Dairying since 
its organization in 1805, and now based on 15,(HK) herds of 250,0lK) cows. Suc- 
cess has l>eeii obtained in increasing tiie milk and butter production, and efforts 
have also been <lirected toward the e<‘<>noiny of milk production and breeding. 
The importance of b(‘rdl>ooks, the jairt fdayed by bulls, and the transmission 
of capacity for milk production have been r(‘cognjze<i. 

Oossing Jerseys with bla<k and white cattle, (1, M. D. Pr akk (Cenrtuv 
[Tf/r J/apur}^ 2 {1920), No, 4^ P- SOO). -After rid'erring to work ])re\iously 
ported by Kuip(*r ( E. 8. R. 43, ]) 375), this artiede des(*rii>es si.v calves from 
a Jersey cow wiil<'h was alternately i>red by black and white hulls. The calves 
w’ere brown in cul<>r, a little darker than the Jer,s<\v, and wdtli a little white 
on tlu' l)ell> but without the light Jersey ring around the muzzle. 

Who’s who among Ilolstein-P'riesian sires, R K. Hunt iVa. Apr. Oof. J7.vt. 
Jhd. 60 (1921), pp /^).'~TiK* advamvd registry sires whose daughters are listed 
in volumes 24-31 of the llolstein-Fiiesian Ad\aijced Registry are classified ac- 
cording to i1h‘ niimlnT of their datigliters that have T»rodiice<I over l,tX)0, 800, 
and OOP lbs. o! butt(*r fat in a year. The records of all immature daughters 
were c<fr.(S‘te<i to maturi' age. A talde of aiicestr> of the more Important sires 
is also included. 

Purebreds excel by 40 per cent, D. 8. Brneii {Ji(^h(ehi-P'rie.Hinn World, 19 
(1922), No iS, p. 1SS0). — Some results of pundmed sires on farms are reported 
as obtaliuHl from an inquiry conducted by the Bur«‘au of Animal Indtistry, 
U. 8. D. A. 

First annual report of the Oostburg fWis.] Dow Testing Association, 

1020 {Oosthurff ('ow Testing Assoc Ann, It pi., 1 (1920), pp, ^>.~A list 

of 42 cows wdiich qualified for the Register of Protluctlon during the year ended 
June 30, 1920, is included. 

Second annual report of the Oosthurg IWis.] Cow Testing Association, 

1021 {Oosthxirg Cow Testing As.we. .Ann. Rpt., 2 (1921), pp. fd], fig. 

1). — This report for the year 3920-21 gives a history of the Dostburg (\>w Test- 
ing Association and describes the benefits which have resulted from it A list 
of 46 cows wdiich qualified for the Regi.ster of Production is also given, together 
with their individual records. 

Third annual repoi*t. of the Cedar Croxe fWis. j Cow Testing .4ss(»oiiiti<»n, 

1020 (Cedar drove IFi.*?,! Co/r Testing Assoc. Ann. Rpt , J {19 tO), pp, 7).- -A 
list of 79 cows which qualified for the Register of Produtdlon during 1920 is 
given. 

Fourth annual report of the Cedar Grove [Wls.j Cow Testing Assocla* 
tion, 1021 (Cedar drove Cow Testing Assoc. Ann. Rpt., 4 (1921), pp 

FT], fig. 1 ). — This re))ort for the \ear J92<)“21 gives th<* history of the associa- 
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tion, by H. Molter, showing the improvement which has t)een made in the herds 
in the association. Of 583 cows tested during the year, 384 completed the 
year’s record, of which 101 qualified for the Register of Production. 

The standard herd test, J. M. Kekk (Jour. Dept. Agr. Victoria^ J8 {J920)r 
No. pp. 51S-512j figs. 18). — This is a report of the herd testing of dairy cattle 
by the Victoria Department of Agriculture for the year ended June 30, 1920. 
Besides listing the records of cows which exceeded the requirements, a com- 
plete discussion of the testing work is given, exidalning the advantages which 
may he ol)tain(‘fl from a(*< iirate lu'rords of the ])r(>diU’tion of milch ('ows. 

fKarly v. late calving for dairy eowsl, J. S IMoonn {M Hta. Itpt. 
1921, pp. $2, 83).- -A note on the results of gears’ work to determine tlK‘ ad- 
vantages of spring and fall calving with dairy <*attle stales tliat cov^s ealvjiig 
in the fall produced an average of 172 Ihs. of milk and 18 4 Ihs. of butter fat 
more than cows calving in the spring. In a comparison of early and late fall 
calving the average difference per year }>er eow was 083 Ihs. of milk and 27.5 
lbs. of butter fat in favor of late fall calving. 

The dairy calf, hk L. Jknsf.n (Pari fie Dairy Per.. 26 (1922), No. 12, pp. 16, 
17 ). — This is an appeal to dairymen to raise inort' of tlieir heifer calves which 
have been sired by a purebred bull out of good producing cow\s. (leneral in- 
structions for raising dairy calves are also included. 

Tenth aniiiiul report of the Internntional Association of Dairy and IVlilk 
Inspectors, compiled by I. C. Weld (fntrniall. Ass(h\ Dairy and Milk Insp. 
Ann. Itpt., 10 (1921), pp, 312, figs. 8).- This is a report of the 1921 niecding 
of the International As.soidation of Dairy and Milk Inspoetors held at New 
York Oily, November 14-16. Committee reports were given on bo\ine dis('aso.s, 
by J. B. Hollingsworth; transjiortation and marketing of milk and milk prod- 
ucts, I, transportation, by W. E. Ward; IT, tran.sportation of milk in Conriecti 
cut, by T. Holt; III, Marketing, by W. P. B. LockwooiF, and IV, by II. E Bow- 
man; city milk contests, by R. S. Smith; remade mdk, by O L. Evenson ; [)us- 
teurization of milk and cream, i)y C. H. Kilbourne; food value of milk and 
milk products, by (I. B. Taylor: serving milk in t)io sdiools, by II A. jJanling; 
bacterial analysis of milk and milk products, by O. E. Bolling. There wort* 
al.so the following papers: A Comparison of the A. I*. II. A. Standard Milk 
Agar of 1920 with Ayers' Milk Powder Agar, by H. N. I^arker ; Praclical Meth- 
ods in Improving a City Milk Supply, by H. R. Estes; Some Misinterpretations 
of the Government Score Card, by W, E. AVard ; Powdered Milk and Public 
Health, by R. M. Washburn; Bacterial Quality of Machine and lluud Drawn 
Milk, by G. C. Suppiev; Tiie Value of Milk, hy R, S, Smith; New York’s Milk 
Supply and Its Control, hy O. Salthe; Milk and Its Ihdation to Human Wel- 
fare, by II. E. Van Norman ; Filled Milk, by M. D. Mann ; Cooperation in Dairy 
Inspection, by F. D. Walmsley ; Milk Distribution by I^rodiicers' Cooperative 
Associations, by C. E. Clement; A Suggested Modification in the Pul>lic Con- 
trol of Milk Supplies, by C. H. Kilbourne; AVhy the Milk Inspector Should be 
a Showman, by A. W. Lombard; Detecting Sources of Milk Contamination by 
Means of the Direct Microscopic Method, by T. J. Mclnerriey ; (Contagious Abor- 
tion, by G. H. Grapp; The Supervision of Milk Pasteurization in Minnesota, by 
H. A. Whittaker; Milk Regulation hy n Milk Regulation Board, by T. Holt; 
The Production and Consumption of Milk and Milk Products, l)y C. AV. Larson; 
Methods of Caring for Milking Machine Tubes, by R. S. Breed; Health Depart- 
ment Supervision of Pusteuriz<tition IMants in a Small City, by I. ITiscock ; 
Relation Between Milk Dealers and Milk Inspectors, by B. Vener; The Effect 
of Pasteurization on Cream Layer, by H. A. Harding; Improvement of equality 
In Milk Through College Extension Work, by AV. A. Stocking; Production of 
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Certified Milk and Its Results, by A. Forrest ; The Transportation and Market- 
ing of Milk, by C. W. Eddy; Safe Milk, the Object of Pasteurization, by S. M. 
Heulings; Vitamins In the Dairy Ration and Their Effect on Milk and Milk 
Products, by R. C. Colwell; Educational Work and Advertising as an Add in 
Marketing Milk, by W. P. B. Lockwood; Plea for Discrimination in the Selec- 
tion of Milk Distributors, by J. O. Jordan; Pertinent Observations of Condi- 
tions at Country Creameries, by W. E. Ward ; The Function of the Sanitarian 
in tiie Condensery, by J. Gaub ; and Comparison of the Efficiency of Four Differ- 
ent Tyes of Pasteurizing Machines, by C. H. Chllson. 

Previous reports of this association have been noted (E. S. 11., 46, p. 174.) 

Studies in city milk distribution^ S. J. Brownkll {Michigan i:^pec, Bui, 
tlJ (i92t), pp. 24f fl9‘ — A report of studies of milk distribution in East 
Lansing, lainsing, Kalanmzoo, and Flint, Mi« h.. is given. 'I'his work was car- 
r ed on l).v making one <*omplcte trip with each delivi'ry wagon in the cities 
mentioned. Records ^^ere ke])t of the route traseled, stops mad(\ size of the 
load, time of delhery, milk sold, etc. Th(" amount of duplication in delivery 
and liie mil<‘s traveled w<‘n' (‘onijmlod for (‘acli ilriver ( 'omp.arntive studies 
u(‘r(' made between the miles travided, quarts sold por mile, time to deliver 
« load, quarts sold per hour, and miik d<*liv(u*ed and deliveries of baked goods. 

'rie‘ n‘sults of the studieN indmate tliat in Kalamazoo, i^ansing. and Flint 
H4 Id. 7b 4J, and 4S 62 per cent, resju'ctively. of the dupli^aition in milk de- 
livery was unne(*essar.v, and that 43.21, 26 92. and 25 jier cent, respe<*tively, 
of tlie wagons used wme not nec(\ssary ior delivering the respective amounts 
of mdk It K fnrtlu'r brought out, however, that if the unnecessary dnplicu- 
iion in deUver.v and the <‘\tra vvagoius were taken away it would only reduce 
the total (‘ost of milk to the consumer by 3.76, 2.26, and 2 08 per cent in 
the r('si*ective Dties, with a sacrilice in service to the consumer Ttie efficiency 
of milk delivery was found to eonqiare favorably witli tbe efficiency of de- 
livering bak(*d goods in these cities. I>ue to the varied ability of driv'ors, kind 
of deliver.v vehicle, tln^ kind of roads, etc., there did not se(’m to lie any close 
relationshiji hetweim the distance traveled and the time required for deliver- 
ing a deiiiiit(‘ amount of milk in any of the cities. 

All experiiiH‘iit in iiiiproviag tbe milk supply of a city milk jdaiit, L. II. 
CooLEDGK and D. T, (lOouvviN ( MnhUfun N/u tS/x c. Bui. 7/2 ( 1911), pp. 3- H>, ftps, 
,'f). — 'fhe results of a mdk contest held to improva^ the milk snpt>iy of a milk 
]>lant m Easl lainsmg, Mich., and also to test out tlie us(" of tlie colorimetric 
ii.v drogeii-ion metliod uf scoring milk, as develo}>cd h.v Cooledge and Wyant 
U’’ S. U., 4,3, p. 615), are reporteil. Samples of milk from each produem* deliv- 
ering milk to llu* i>iant wi^ri' i*\amim‘(l by the pH im^thod, baoteriologjcal count. 
Weinzirl spore lest for manurial contamination (E. S K. 45. p. 73), and 
temperature of milk It wms found that the pTl score was a very satisfactory 
basis for scoring milk contests. In using tbe Weinzirl test the ])H score sliouhi 
also he considered. Cheo.se made from milk with a high jiH score was found to 
he of better quality and texture than from milk with a low pH score. 

The action of metals on milk, M. Donauek {Biiftcr, Cfieeso, and lUpj Join 
13 {1922), No. 18, pp. 12, U, 16, 18, figs, 5).--In this study of the amonm of 
metals absorl>ed by milk products the re.sults are reported as tlio number of 
miiligniiiis of the various metals alisorbed by sw'eet and sour milk and ii 0.2 
per rent .solution of lactic acid per square centiim'ter of surlace (‘.viiosed 
ft>r one (biy at paslmirizlng tiaiiperature and at storage teinperatiirt* For 
sweet milk at pasteurizing lemperaliire the amounts of sonu' of the nasals 
absorbed were approximately os follows: Bronze 0 04 mg., coprier O.dS, tin 
0.1, fdumlnum 0.2, iron 0.8, and zinc l.C mg. Tbe amounts of these metals 
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absorlxMj at norinul storaj^o (eiuiK*raturc* wi^ro found to bo about one-tenth those 
Jit pasteurizing temperature. 

Stud'es of tile ainuunt of the metallic lactates reiiulred to give a dis- 
tirnt taste in water showed considerable variation, as follow^s: Aluminum 
l:ll(M)dd, coi»pcr 1;2KMKM>. tin 1:25.000. juid iron 1:70,000. Since metallic 
lactates sire readily Jihsorbed by the fat. the flavor of butter may fre- 
quentl.> be afl'^'cttMl by jib.sorbed metals. A discussion Is also presented of 
Ibe possibilities of absorbed iiiefals hastening <Ieconipositlon and iiutrefactioii 
in milk jiroducls. 

The use of aluminum in dairying, E. IIkoiijuly (Laii, 1 {19tl), No. 5, pp. 
figfi. 11), — This jirticle <iiscusscH the properties of tiluiniuum which 
made it desiraliie as a substance I'nuu which to manufacture milk cans and 
;dso reee])! lor ri tailine’ milk. The miiiii jvoints to be considored are il.s 
lightness, mal'(‘ab lil,\. eoodiict ivit \ . and resi.stanc<' tf» the jietioii of air, water, 
and oragne' neids 

Studies of lactic fermentation, C. Uo iiKi, E. lUcuuAt n, and Ji. (Iaiidot 
{Compt. Rend. Acad. ,Sci. lJ*aris], 114 {1922), No. J,i, pp, S/f2-^4o, 2). -In 

this study, di'nling with the grow'tb ol two strains of m dk-fermeiitiiig bjicterifi 
on difloreiit im^dia. <tiagninis jire shown comparing the growth of the two 
stniius on noiimd media and thtai on media ♦•(mtainmi' 0 075 and 0 01 per 
of K.nA.sO,, 0 25 and 0 5 iH‘r cent (’dSib, and 0.05 per cimt (hiSO,. In Mew of 
the fact that one <‘ulture grew bett(*r <m tbe jirsenii and cadmium med:a and 
not so well on the cojiper media as tlie otlu'r, the tw(» strauj'- aie cons dered as 
being ditferent i>li.>sit)U»gically. 

Experiments on luetic ferments, Cokim {iaU, / {1921), .\o. 2, pp. 57 6'J,> 
This is a short poindar n'port of tlH‘ woiU (ione by th(» author fv(‘m 10U to 
1020 on the biology <0' Uietjc fernuMits. most of which has been ]>rc\joimhv n* 
ported (E. S. R.. 45, p. 470). 

A study of milk during foot-and-moiith disease*, A. (Tionii r i/jati. t 
(t92l). No. 6‘. pp. 27d-28(!) ) .- -Anjil> ses of tl»c milk of sovim e<w\s from two <hl- 
ferent dairie.s. previous to jind during jin <'pi(i(*mi(* of foot-and-nionth disease, 
are rcporpsl in tables showing fhi' a<*id content, density, fal, sugar, salts, ca.seiii, 
and dry niatt<*r, as wadi as tin* (pJautity ])rodnct*d During the lieight of the 
disease the amount of milk was deenmsed and the composition was changeni. 
'I'hen- vviiH a ..oiisidorulilf vmlution in the nli!uijr(\s wliii-li oocuriiHl in the two 
• iaii-les, lint tlie liei-centii^e <>t Uit mu’, seenu'i! tn iiicieni^- wHii ii dewase 

ill the per<*enUige of lactose. 

Table for <*oinputing the amount of fat in milk; arranged e«pe- 

. iiilly foi- 11'“- in nmkii»« oHi. iai Hol.^tein-J. li. sian reeords, 11, C. Mr l.Ait.r.N 
(•■■nicll I iiir.. //>.•-Tlli^ U a lO-le IV,- macKlj .■on.i.utinf; the 
nn.nnnts of 1, titter fat in milk when the fal la'reentnw and the ttniounl ol im k 
i,rt« kn.AMi. It is designed maial.v for the tise of atham ed rej^istf.v te.stera in 


making out tlioir rep(Wts. v'Oi 

,,,,,,,,,/,af-/or / nnae,a. A u.e eare. hundlitm, n.td 

1 w.oi uu tirlef instructions lor scoring Imtler. 

ketin^,, as \.» li a ^ ('ooimi-K iHuitcr, Rhcct<( , and hap 

, V|.> HTiis artklc di^crihes the methodH <ir 

/oa/., M ‘ ; Vi„ong the more uoticeiible things mentlom'd 

laws r«itilrf that the akint mill: he l-aatettri/etl hof.-re It ean he take., hack to 
the farms for stock feeding. 
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The ratio of casein to fat as a factor influencing^ the quality of Swiss 
cheese, K. J, MAi iiEHOiv (Butter, Vhcenc, and Bgg dour,, 13 (1922), No. 7, pp. 
32S6, fig. i). — The author reports the results of studies and observations on tin* 
cause of the oeeurrenct' of glass cheese In the ninnutuclure of Swiss clu^^se. 
It i.s usually found more prevalent during the summer months, and observa' 
lions and experiments reported indicate that it is caused by a change in the 
ratio of the casein to fat. More glass ch<»ese occurred vvh4‘re the fat content 
of the milk was above 4 per cent and where there ^\as less than PTo lb. of 
casein to I Ih. of fat. 

VETEKINABY MEDICINE. 

Home doctoring of animals, 11. IjEKniy (London: MacDonald tt Martin, 5. 
cd., rev. and enl., pp. 119). — This is a revised and eiilargtHl edition 

of a iK)pular ac(,*ouut of the diseases of domestic animals, with remedial 
measures. 

Borne internal parasites of Oklahoma li\e st(»ck, .1. K tU’nKirLi'/r (Dkla. 
1/7/'. Col., Bxt. ('ire. 127 (1921), pp 13) -Thi.s is a summary of inforiiiatjon on 
live stock parasites and means for tlieir control. 

Proceedings of the Wisconsin Veterinary Medical Association, 1922 
(Kfs*. \ rt. Med Ansoe. 7 (1922), pp. 106, 9). — Among the niore im- 

portant pap(Ts hen* reported are the following: Mastitis in r«»ws, by W. F. 
Nolechek (pp. .‘U H7) ; ('ontrol of Houp and (hru-ken Pox, by P». A. Peach tpp. 
37-42) ; Health in Uelation to Feeding of Live Stock, l)y J. M. Fargo (pp. 43-- 
52) ; Swine Idsraises as Wc Find Them in the Field, by W. H. T>reher (pp. 
5S4;.5) ; Tlu* Value of P,.ieterins in the Treatmetit of Swine Fiseasts, by W. L. 
Richards (i)p. ()5'(>7) ; Suggestions for the t^are of Swine Before and After Vac* 
ciriation, by U. S. Heer (pp d7 71): When and How to Vac<‘}nate Hogs, by 
,T. R, Fesler (pp. 71-73) ; The Practicing Veterinarian and the Accredited Herd 
Work, hy J. (1, Townsend (pp 74-77) ; What We Now Know About Abortion, 
by F. B. Hadley (pp. 83 90) ; and Forage Poisoning. l>y It. Braham ( pp. 90-9S), 

Rei^ort of the departmental committee ai)poi riled to consider and report 
upon the legislative and adniinistrati\ e measures necessary to secure ade- 
quate protection for the health of the i»eople in connection with the 
slaiigliter of animals and distribution of meat for human consumption in 
England and Wales, H Monko et at,. (London: Min. Health, Com, Meat 
Inftp., 1921, pp. 53) — Tbe work of this committee is reported under the headings 
of the licensing and registration of premises and persons, the In.spcction of 
meat, slaughterhouses jaiblic and private— the transport and handling of 
meat, and compensation to butchers In re.spe<,*t to animals discovered on 
slaughter to l)e diseased. 

Diseases of animals in South Africa, C. H, Komonds (London: Bait Here, 
Tindall, d Cox, 1922, pp. Xl-\-1fl7, figs. S6).— Vnvt 1 (pp. 15-212) of this work 
deals with diseases caused hy vegetable parasites; part 2 (pp. 213-41(1) with 
diseases caused hy animal parasites, Insects, and worms; and part 3 (pp. 417- 
472) with diseases caused by an ultravialMe virus. 

Annual report on the Civil Veterinary Department, United lh*ovinces, 
for tbe year ending March 21, 1021, S. O. M. Hickev ( Ignited Provs. [India] 
Civ. Yet. Dept Ann. Rpt., 1921, pp. ph 1). — The usual annual report 

(B. S. R., 45, p. 881). 

Development of the chemotherapy of organic arsenicals and the relattid 
physical phenomena, C. N. Mykks (dour. Lah. and Clin Mrd., 7 (1921), No. i, 
pp. i7-38, figs. 3). — “The chemotherapeutic developnu'nt of ar.seni/als is dis- 
nifised, showing the relation of i)entavalent arsenical products to those of the 
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trivalent condition as illustrated in the ‘arserio’ type. The rationale ot the 
physiologic action is discussed from the chemical point of view, showing the 
effect of the chemical action of mass, concentration, and t>harmacodynamlcs 
A complete chart showing all tlie possible metho«ls of arriving at the tinal 
proiluct salvarsan (with references) is given. 

“ JMethyl alcohol of crystallization is discxissed with sutficient fullness to 
exclude it in the calculation of the often debated ‘ 2 H 2 O ' content. Anhydrous 
arsphenamlii is a practical test of the purity of the technical products. The 
lethal dose of ‘ arsenoxid ’ is found to he about 25 mg per kilogram of animal 
weight. Impurities and their relation to toxicity are discussed. There is no 
relation between ‘ arsenoxid content ’ and the toxicity of various samples. The 
chemical transformation of the product i.s shown in a chart showing the op- 
portunities for physical chemical changes to take place. The physical chemis 
try of arsphenamin is given with reference to the presence of colloidal proper- 
ties and a di 8 Cu.ssion of the question of solutions in reference to viscosity, 
potential, dissociation, equilibrium, and ultrafiltration and their relation to 
toxicity. The admlnislnition of the drug in relation to concentrated and dilute 
solutions is discussed. Standing for Ik) minutes tends to decrease the toxicity 
of freshly aUtalinized solutions of arsphenamin. Neeil of clinical standardiza- 
tion is pointed out. Reactions are explaincnl in terms of disturbances of chemi- 
cal equilibrium (precipitates).” 

On the antigenic properties of iicetone-cxtractefl bacteria, S. K iHnwjLAs 
and A. FiJ1:.ming (Brit. Jour, Expt, Path,, 2 (PUD, No. S, pp IHl-UfO) — The au- 
thors suggest the use of acetone extraction to obtain ba(*teria in a sterile dry 
form for use as antigens, and present tiic results of a study of the properties 
of bacteria thus extracted as compared with bacterial vaccines prepared in 
other ways. 

The method of preparing the at*etone-extructed organism consists in allow- . 
ing a measure<l susjiension in salt solution of a 48-hour agar culture to stand 
for 24 hours in an excess of acteoue, after which the clear supernatant fluid is 
decanted and the residue extracted with acetone in a Soxhlet apparatus for 40 
hours. The solid mass is then allowed to dry at room temperature or in the 
Incubator at 37® O. Organisin.s thus prepared are .said to .show no changes in 
microscopic properties, to be very easily dissolved by tryptic and other pro- 
teolytic ferments, to have antigenic properties fully as great as vaccines made 
by other methods, and to he suitable for use in complement fixation tests 

” Preliminary experiments appear to show that acetone-extracted bacilli 
which have been digested with trypsin when injected into animals produce a 
marked increase (equal to or greater than undigestt‘d bacilli) of the bacteri- 
cidal power, but the increase of die agglutinating power is very much less 
marked.” 

Anthrax (O. 18 . Bonne Represent,, 61, Pon<i,, 2. Sesn., (Ujtn. Inier.Htate anJ Par- 
eign Com, Hearings on IL R, 7156, P)22, pp. SI ). — This report of hearings before 
the Committee on Interstate and Foreign Commerce of the House of Repre- 
sentatives on a bill to prohibit the interstate sale of certain articles contami- 
nated with anthrax Includes statements by J. W. Schereschewsky, J, P. Leake, 
and G. W. McCoy. 

Ascaris larvae in the brain, F. FimiiCBORN (Arrh. h. 'Fropm Hgg., 25 

{1921), No. 2, pp. 62, 6*5). — In continuation of earlier investigations^ in which 
the author, after having fed ripe eggs of Ascaris lumhricoide^, found ascaris 
larvae in the kidneys as well as in the lungs, liver, etc., he reports the finding 
of ascaris larvae In the brain of exi>erimeiital animala some days after having 


^Arch. Schlffs u. Tropen Hyg., 24 (1920), No. 11, pp. 840-847. 
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fed ripe eggs to them. Apparently the brain reacts very slightly to the wander- 
ing of the minute larvae, as he has never observed brain symptoms in any 
of his experimental animals. Even the introduction of numerous larvae into 
the brain by way of the carotid did not produce any brain symptoms. After 
a week following the feeding there were few ascaris larvae in the brain, and 
it was assumed that they returned to the lungs in the circulation. It is con- 
cluded that ascaris larvae which pass through the lungs and reach the brain 
through the blood stream are harmless in man. 

On Bncillu.s welcliii haemotoxin and its neutralization with antitoxin, 
H. Hknuy (Jour, rath and Jtart , 25 No. i, pp. 1~J8, fias 7).— This re- 

port deals with an in vitro investigation of the heniolyzing substance present 
in It. irelchii toxin, including its measurement, stability to heat, and neurrailza- 
tion hy B. irvtrhii antitoxin. 

Kosinophilia in parasitic infections, W. T ^TAr(^HA^ j {.tour, Lub. and Clin. 
Med., 7 {B)2I), No. 2, pp. J2S~J26 ). — This discussion is based upon a review of 
the inotH' recent investigations of the subject. 

A’^accination against bovine hemorrhagic st'-pticemia with attenuated 
virus, F, DTIfuuTi.LE and G. Le Ja^ekt (Ann. Inst. J*asteur, So (1921), No. 11, pp. 

Hatn are fu-es(‘iit(*(l showing that the virus of bovine hemorrhagic 
s(^pt(*emia atemmted by ndH'ated passage through rabbits is capable of produc- 
ing a lasting Imnmriity in cattle or buffaloes, nds virus can be preserved 
unohtinged In macerated rabbit tissue, but if kept in macerated beef tissue it 
apjiarently regains its virulence so that fatal results are obtained following 
inoculation 

Py osejiticcniJc infections in newborn animals, L. G Maguire (Fef. Jour., 
77 (1921), No. 555, pp. SS4, SS5) --The author ''laims to have eradicated white 
scours from eigfit dairy farms having a total of 112 cows by treating the preg- 
nant cows with a vaccine yireimred from an affected animal on the same farm. 
The vaccination, which is carried out in the seventh and eighth month of 
pregnancy, consists of three injections at Intervals of 10 <iays, the first injection 
containing 1(),(KK),000, the second 25,000,000, and the third 50,000,000 dead 
haoilli. One week aft('r birth eaeh calf rec<*ives an injection of one-fourth the 
initial dose of vaccine employed for the cows. 

On the probable identify of tlie Chitteiiden-Undcrhill pellagra-like syn- 
drome in dogs and i)lacktongue, A Wheft.er, J. Goldbeugeu, and M. K. 
Hlackstouk {Buh. Bealth Rpis \r. *SM, S7 {1922), No 18, pp. 1005-^1069) — 
Attention is called to the striking similarity between the hlacktongue disease 
of dogs and the i)ellagra-like syndrome produced by Chittenden and 'Underhill 
in dogs hy feeding a diet of boiled f>eas, cracker meal, and cottonsetni oil 
(K. S. K., 58, p. 300). A review of the literature on hlacktongue is given, 
together with iK)s(-mortem findings in two cases. It is suggested that further 
investigation of this disease m dogs and a trial of the cfru‘acy of a strictly 
dietary treatment are of importance on nc<*ount of the ]>robabllity that hlack- 
tongue in dogs may prove the analogue of pellagra in man. 

Contribution to the study of the diagn<»sls of tuberculosis, W. Foknei' 
(Ann, Inst, Pasteur, 35 {1921), No. 11, pp. 797-800, fli/. 1 ). — The author subjects 
cultures of tubercle bacilli to lie used for (he agglutination test to six or eight 
hours' extraction Ih a modified Soxhlet apparatus with ether vapor, which is 
said to dissolve the waxy envelope surrounding the bacilli. The apparatus is so 
constituted that only the vapor of the ether comes in contact with the organism, 

Oowpox and sheep pox, J. Bridb^: and A. Donatien (Ann. Inst. Pasteur, 35 
{1921), No, 11, pp, 718-71)0 ). — The authors review the conflicting literature on 
the relationship between sheep pox and cowpox. and report a series of experi- 
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uient» undertaken to sohe the (iue«tlon of the Identity of thotw^ dlffeases. The 
conciii8ion« drawn from tlie investigation are as follows: 

Sheep can be Inoculated with cowpox virus and cun be used for the pro- 
duction of cowpox va(*cine. Inoculation of vaccine (cowpox) protects sheep 
against a new Inoculation of the vaccine provided the first inoculation has 
been followed by a satisfatory reaction. Vaccination against cowpox does not 
Immunize sheep against slicep jmx, nor does vaccination against sheep pox 
immunize 8he<‘p or other animals against cowiwx. These results are thought 
to Indicate that the virus of cowpox and sheep pox are not identical. Several 
references to the literature are appendtMl. 

Some observations on the digestive system of the fowl, T. G. Bkownk 
(Jour. Oorttfxir. Path, and Ther., 35 (1922), No. 1, pp. 12S2). — The exr>eriment8 
conducted l>y the uutlior have led to the following (*onehisions : 

“ When tile contents of tlie large intestine and the feces have been of a mod- 
erately dry (’haracter for some time the caecal contents, when present, are found 
to consist of a characteristic, homogeneous, almost chocolate-colored, i)uUac<:‘Ous 
material, always free from sand and grit. If the contents of the large intestine 
and the feces have been semifluid in character for some time the <‘aocal con- 
tents also become semifluid and almost indisllnguisJiable from those in the 
large intestine. A portion at least of the characteristic pultuceoua material 
present in the caeca remains in these lub(>s lor as long as 18 hours. The <'aeca 
are occasionally found empty. 

Fluid or semifluid material In the caeca remain.s here for oidy a short time, 
being soon evacuated and immediately replaced by fresh material. Hie propor- 
tion of ingesta passing through the caeca varies directly with the tluid condition 
of the contents of the large intestine. Usually a considerable proportion of the 
intestinal contents does not enter the eaecn. Only tluids are allowed to enter 
the caeca, and if these fluids are colored the stain only v<‘ry slowly mixes with 
the pultaceous caecal contents when present, at first staining only the sutdace 
of this material. 

“The rate at wdiieh tluids pass along the <’ae<*a vari('s directly wdth the quan- 
tity passing thro\igh the Intestine. The time required for tluids given orally 
to reach the blind extremities of the (*aeca varies from one and a half to four 
hours, according to tlie quantity adniinistertHl. If mixed with food they require 
longer than if dnuiched as fluid. In the majority of cases colored material 
given by the mouth will reach the blind extremities of the cueea at about the 
same time as it first apiiears in the feces. (Colored material given orally may 
occasionally appear In the fect‘s before it has entered the caeca, particularly if 
for any reason it 1ms been hurried along the intestine with unusual rapidity. 
Fluids injected through the cloaca into the large intestine under slight pressure 
will reach the blind extremities of the caeca almost Immediately, and in many 
cases none of this fluid is nllow’ed to pass forward in the intestine bejond the 
caecal valves. 

“ In the treatment of parasitic affections of the caeca parasiticides given by 
the mouth must necessarily undergo a very high degree of dilution before reach- 
ing tlie caecal openings, and, when this is considert‘d In conjunction with the 
probability that a large proixirtion of these agents may escape the caeca alto- 
gether, there apfiears to he no doubt that a much more effective method of treat- 
ment would he to iulect these agents through the cloaca by means of a syringe or 
other suitable instrument.” 

Poultry diseases and their remedies, J. G. Blair, rev. by D. D. Cavanaugh 
(Springfled, Ohio: A. D. Honterwan Co., 1922, rev. and ml. ed., pp. 100, pi. i, 
24)- — ^I'his is a popular account. 
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A study of poultry diseases, W. C. Thompson and L. S. Dodson {New 
Jersey fltas. Buh 363 {1322), pp. 61, figs, 13). — During the past 8 years G1 
different poultry diseases have come to the attention of investigators in the de- 
oartment, and daring the last 0 years, when accurate clinical records were 
2,135 cases have been examined in the laboratory. The authors consider 
the diseases which they deem to be of greatest i)ractical and economic im- 
portance in New Jers(\v, and clas.sify and discuss the common causative 
agencies of poultry disonsts. 

In order that the poultry man may more thoroughly appreciate tlie serious 
•^jffect.s of the (diicken pox, roup, and canker group of <Iis(‘iises, tiie depart- 
ment’s (‘ampaigu agfiinst them is outlined and discussed. In the last part 
of the iinlietin 20 of the im^st serious (hseases of chickens outside this group 
3 re discussed in detail. 

Active imniuiiixntion against fowl cliolera. It. Manntxosh {Deni. Tirrar ^ iil . 
Wehnsrhr., 29 {1921), No. JfS, pp. /i43~54>'i : ahs. in Jour. Amcr. I V/. 4fe(J. Assoo., 
61 {1922), No. 1, p 72). — The author rep<»rts satiRfa<'tory n^sults in the active 
iimmiiiization of fo\^'l^ against fowl oliolera hy the use of a vaccine prepared 
from a cultur(» of an aviriileiit strain of fowl choUo’a ba(‘illns. Th(‘ vac(‘ine 
is prepan'd by washing off the growth >ii agar ciilliires into sterile physiological 
salt solution, the suspension iieiiig of such a concentration tliat (‘ach cubic 
centimeter contains 5 mg. of ba<’teria For liens this v^accine was given in 
1-cc. doses and tor ducks, ge(‘se, and turkeys in 2-cc. doses, a single inoculation 
being given. 

The immunity finis .seciirial la aaid to last for from six weeks to over four 
months. T^osses following vaccination appear to depend largely on the time of 
vaccination with reference to the appearance of the disease in the flock. In 
flocks in which there has iieen a loss of 30 i>er cent or over before vaccination 
not much can be IioikmI for from the vaccination. In such cases it is considered 
advisable to give a t>reliminary serum treatment, followed in a few days by 
the vaccine. 

The care of rabbits in health and disease, S. I.ockkit (AV;r. Ayr. Col . Ext. 
Bui. 29 {1922), pp. 2J-S/D- — This is a summary of information on th(‘ parasitic 
and infectious diseases to whi<*h ralibits are subject and means for tlndr 
control. 

RTJRAL ENGINEEUma. 

The border method of irrigation, S. Foutiek {V B. Dept. Agr., Farmers* 
Bui. 12JfS {1022), pp. 1/1. figs. 31/). — This bulletin di'scriiies the border method 
of irrigation, gives practical information as to its proper use, and doscriiies 
practice in Arizona, Nevada, Oregon, Idaho, California, and southwestern 
Texas. It is stated that a smooth, regular surface having a shuie in one 
direction of about 2.5 in. to the hundred feet may he regarded as Ideal for the 
border method of Irrigation. The most favorable soil for borders is a free- 
working loam several feet deep, underlaid hy a more or less impervious subsoil. 

Considerable tabular working data are presimted, together with (hagrain- 
matie illustrations and descriptions of necessary structures and ecinipinent 
Methods of preparing the land for border irrigtition are also described. 

A proposed uniform law for land reclamation by drainage, J. A. Harm an 
{Engin. News-Uec., 88 {1922), No. 17, pp. 692-699). — This art cle outlines the 
current situation as regards drainage laws, states the requinunents of an 
ideal law, and gives an explanation and complete digest of a suggested general 
drainage law for State enactment. 

719 ( 1—22 7 
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Hydraiiii<‘« of pipe linos, W. F. T>itrvni) (Xeir York: />. Pr/H Nostmnd (*o., 
liKU, pp, X\ 1^211, fig^, This is oiio of tlio (Glasgow series of textbooks 

of civil edited by O. Monour. It a technical discusttlon of 

tlie more iniijortant hydraulic* prohleuis wiiicii arise in ooiumetion with pipe 
lines and pipe line flow. Fhaptor 1 presents briefl> the elementary ijrlnciples 
relating to jiipe-line flow, with some special einidiasis on pipe friction and 
st*eoridary losses dne to uiis('eJlaneoiis turbulence Fhapter 2 deals with surge 
and cbapier 2> the analytical details of water ram or shock. Chapter 4 

discus.M'' Stresses in i)ipe lines dne either tt) static pressure or conditions of 
flow, ('luoat'j' r> pr(“-ent.s <lescripti\e and '^trllctur;d material relating par- 
ticularly t<' materials of construction, joints, fittings, fastenings, etc. Cliapter 
t' discusses briefly ])ii»e linos for the conveyance <d viscous fluids. 

History of iioocl pipe and some data on its use, K. ,f, Bartells {Amri\ 
Wood Pn silvers' Jv,yoc Proc., 17 (1921), pp. SG9-^IH1, fign. The history of 
wcKxJ pii»f‘ ter tbe cenveyame of wal(*r is briefly ie\ieued. and data on its use 
for the < on\ (‘> ar)C(‘ of ^^ater for water suj)ph\ and for irrigation are presented 
and di>eusMMl. 

locliii and arsenic in subterranemi \vaier^», F, Ki.ichkkt and K. A. Tuei.les 
( AV r. I'nmit. Xgnm // I <7. IUkoos {uvs, .> ifPJi), 2, pp. 2Ho-2Hl\ Chetui* 
cat unal.\ses of samples of 1.^) ditTcrent subt<*rranean water supplies from the 
plains country of Argentina to determine their content of iodin and arsenic 
are leixuUed and briefly diMussetl. 

It was found that lodin and urs<‘nic aie (mistant (‘hunenfs in the waters of 
Ihe jdains formations content m these two elmnents i^ intimately related 

to tile (Iiemiial eomposiiion of the waiter and to tbe natural gt'ology of the soil. 
A\*hmi rbe ^Aaf(ls inen^asefi m tem])orary hardness tiie concentration in iodin 
and arsenic incr(‘a>('d. On the eflher liand, waters (*ontiiinlng pm’mauent hard- 
ness wore |K)or in tliese elements Waters from granitic or (*alcareou« soils 
were m1s<i poor in iodin and arsenic. 

Purification and sterilization of water by iiit*ans of lime in coiiuection 
with the supply of drinking water in the Dutch East Indies, ,1. Smtt 
I \Iid(d. iiv)}({sL Lob W < I ten edrtf IPnieh Last ftolirs], d. Ser A. AV>. 
{1920), pp. —In the first report (appearing in both the Dutch ami 

English iunguagesi laboratory eAperiinents on the ime of lime for water purlfl- 
<'at ion, o<mducted at the .M(*di<al f^ihoratory at Weltevreden, Java, are reported. 
The rc'-nlts arc taken to indicate that lime may he used witli ailvaiitage in the 
tireparation <d' drinking wat<‘r that is above tbe Nuspieion of imimrit.v. 

I^urilicatioii of water with lime, II, ,1 Smit {Meded. Itutvetl. (irnee^Hk. 
Dien'it. SnUttaud, lnd\(\ So 2 (1921), pp. 111-1H9, pL 1 ). — In a second con- 
tribution to tbe Miliject, (‘Xiieriments conducted on a larger scale than those 
not(‘d ahovt‘ ai‘o reported 

Treatnumt of water with quicklime at a rate of about 2P0 mg, per liter, fol- 
low’ed by nitration througJi a sand column 80 cm. high, produced a clear w'ater 
even from dirty water. Tbe liacfcrial counts of this flhrate were very small, 
jind the i eduction in numbers of <*oIi bacteria w^as marked. The cholera and 
t.vphoid bJM‘t(‘ria wmv eiitirel.v eliminated. It is oonclud(‘d that the action of 
The quicklime dm' to its high alkalinity is niiuii more marked than that of 
aluminum. Tlic alkaline water is ncutraUz<‘d In a small amount of carbon 
dioxid or by thorough aeration. 

Diirifkation of water with lime in connection witli the drinking water 
question in the Dutch East Indies, ,1. SMir Uuki. [c/c.], 2. Abt., 5S 

(1021), So. 12-1), pp. 27'2~2Slf ). — This is an abridged report of the studies noted 
above. 
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Highway researches and what the results indicate, A. T. Gof.DBECK {Goo4 
Roads, 62 (m22), Nos, 16, pp. 22S-226, 228~2S0; 17, pp. 28S-23H, figs. 21).— X 
stimmary is given of the results obtained to date in the research on liighway 
[»rohleins being conducted by the Bureau of Public Roads, P. S. D. A. Special 
attention is drawn to tlie results of studies of inumct on road\Nay surfaces and 
subgrade and drainage investigations. AttentHui is drawn to the luck of 
knowledge of fundaujental p?‘inciples, and eniijhasis is ])laccd on the importance 
of planning highway research with a view to est alilisliing such principles. 

[Heport of the division of highways and the registry of motor vehicles], 
.1, N. OoT.E (Mass. Dept. Pnh. Works Ann. Rpt. 1^20, pp IlfH, pis. 5) — I’his re- 
lH>rt (Icmls with the uork and expenditnn^s (»f the division of highways of 
the Department of Public Works of Massachn.si^tts for tbe \(‘ar ended Noveud>er 
and gives data on ftie r<*gistry of motor \ehicles m the State for 
tlnit jx'riod. 

Tlie suitability of certain Indian woods for hammer liandh's, I. N. Sea- 
man (Indian Forester, fS (li)22), No pp. I'lo-lSO, )>ls. 2). — Static and im- 
pa(*t bendum tests of lonr spec cs of Jndi:m wo(m!s in botli the air seasone<l 
and steam seasoned conditions to didcrminc tlu'ir siiitaliillty for use in 
hammer handies an‘ lejioitiMl 'I'lie siKH-iimais wioh* made iij) into standard 24-in. 
handies oj ahont 1 j in !>> }]’: in. (moss s(‘ction at theii sinalle^'t part and 

testeil on a span of IP in, Inminng tin* smalle'«-l M‘'*tion <'lose to the c(Miter of 
the span w hfoa* tlie load M’as ipipinal 

Of the sjiecics t(‘sttMi. \ u(Kfris^ns latiloha appisnasl (o lie at least the (Miual 
ot Oh a fi'r/iunnen tor tool liaiidles It was not so ^iift. hut was decnledly 
tougluM’ iunU‘ 1 ’ steadih applieil loads ami ol ahont the same tongimess when 
suhh’itod to impact sir(‘sses Si hlriela'^ra Ininon ami Tenninalxn lomentosa 
were wunewhat inlerior to O. fitini/inea for too) handles, falling somewhat 
hfdo^^ that \\<*od in then* ability to r<*<ist slnu'k. t'ndm* a steady load they 
\\«u*(‘ toiigh(‘r and were not so still. 

it was toiiiid that stiann staisonlng had no umlesirahle (‘ffect on tlie 
material us(‘d for hammer hamlles. With one exception the \ariations w^ere ex- 
tremely small The results are taken to indhaie the suiiahility of all four 
species tor tool handle's, and more espec ially A latxtaha and O fvrt nginea. 

Ilesiilts of some tests of the elYc'ct of zinc chlorid on the strength of 
wood, T. R. (- Wji SON and K Rviimxn ( l/acr ]\ nod Ihesrtvers' isso(‘. Proe., 
17 (1921), pp. H0-8H, figs. 11 ). — In a contrihntion from the Forest Scuwice, 
S T>. A , stmlies on the (‘tTe<*l of /-inc chlorip on tin* strength of l.>onglas 
fir, longk'af pim‘, and a small amount of spruce puie are rei»orte<l. 4Tie test 
spiH'inu'ns wc'rc' 2 in li^ 2 in by 4 ft. Tlnw wc‘n‘ Ireatcxl with dr\ z ne* chlorid 
at rates of P 25, 0.5, 0 75, and I Ih pm* cubic* foot. Tlie tc'sts wcM*e conducted 
four months, om* \c'ar, and five \t'ai*s snbscHtnc'ut to treatment, and includcsl 
static* hendlng, impac*!, compn‘.ssion-ii'aralleI-lo-L‘rani, coinpri*ssion-p(‘ri>endh iilar- 
lo-giahi. tension-perpe ndic nlar-to-gra 111, and hardnc'Ss tests 

It w’as found that for a short lime* suhscMpient to tiaaitment then’ was a 
ndat ion h(4wc‘en <‘on<*(mt rat ion of j>r<‘s<‘rvatn c* in thc' wood and strength 
])i*opert ies, hnf that latc'i* clianges took place' w hicli niodilic'd this relation, 
'rhe effeeg of the preservative' ^ery larg(*l> disappt'arc'd wuth some lU'eejo 
cM'ties. such as modulus of elfistie*ily and maximum crushing strength. Tn 
other caist's, such as tliose test \aln<‘s which indleate rc‘sistan<a‘ to shock, 
l!i(» effect of the liglite*r c'onctait rations increasesl, and there was a fairly 
eletlidte Indication of fiermaneiit and ]>ossihl.\ incie^asing deteriorathig c‘lTec‘t 

Tiie effect of the zinc chlorid process of pr<\s<*rviJtiofi on the strength of 
^dructural timber, H. 1>. Dri ni R < ta/cr. Wood Prest trets' issoe Proe., 17 
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pp, figs, 18), — Experiments conducted at the Massachusetts In- 

stitute of Technology on the effect of preservative treatment with zinc chlorld 
on the, strength of loblolly sapwood are reported. The specimens used were 
2 by 2 by 30 in., and the treatment was nmde by immersion in a cold solu- 
tion. The specimens were .stored in a group at room temperature and In 
ovens at temperatures of 1(K) and 150° P\ They were tested at periods vary- 
ing frtau three months to two years in direct compression and ih cross 
bending. 

No jippreciahle difference in stnmgth was observed between treated and 
untreated timbers which had been sIohmI at room temperature. A decrease 
of 3.r> per cent in compression strength parallel to the grain and of 17.0 per 
cejit in cross bending strength was oljserved with specimens stored at 100°, 
A decrease of 20 G per (‘(‘ut in compn'ssion strength parallel to the grain and 
of 49 per cent in cross bend mg strength was obseived for sjkecimens stored 
at 350°. 

The conclusion Is drawn that zint* chhn’id, when used asi a preservative, 
decroasos tlie strength of tbiii)ers subjeettK] to relatively higii temperatures, 
mid that this deteriorating effect is likely to ho very marked under extreme 
conditions of heat and is coiiiimions for several years. There is considered 
to he a safe tein]ierutnre iielovv whii'li the effect of zinc chlorid is negligible, 
winch is thought to he somewhat higher than Tb"* and less than 1(K)“. 

Quantity of wood treated and preservatives used in the United States in 
1920, H. K. llP:LPnt:N.sTiNE, jk. {A mar. Wood Preserrers' Assoc. Prov,, PI 
(7,92/), pp, rPiS-BOl, fif/8. 10 ). — Tins is a contriiintion from the Forest Service, 
U, S, D. A., made in ciKiperatlon with the Arnerii'an Wood PreserviTs’ Associa- 
tion. It states that a total of 173.309,505 eu. tt. of wood was subjected to pre- 
servative treatment in the United States in 1920, wdiicli representinl an increase 
of 18 per cent over the amount treated in 1919. In this work 08,757,508 gal. of 
enmsote, 1,848,911 gal. of paving oil, 49,717,929 lbs. of zinc chlorid, and 1,772,084 
gal. of miscellaneous jireservatives were used. 

Service tests of treated and untreated fence posts, J. 1). MacLeat^ (Atner, 
TPood Preserver h' Assoc. Proc., 11 (7,92i), pp. Jt01~Ji2i, fig 1). — The results of a 
series of experiments conducted by the Forest Service, U. S. I). A., in coopera- 
tion with a number of the Stat6 agricultural experiment stations, on the 
durahil ty of treated and untreated fence posts are reported. With a few 
exceptions, most of the po.sts treated at the experiment stations averaged from 
5 to 6 In. n diameter and from (5.5 to 7 5 ft. in length. Most of them wmre treateil 
in the round form. A large proportion of (he treated posts had been in service 
from 10 to 12 years at the time of the last Inspection. 

It wms found (hat the durah lity of tlie posts, whether treated or untreated, 
is Influencwl by a number of factors, such as specii's, method of seasoning, size 
of post, proportion of heartwood and sapwood, shape, and soil and climatic con- 
ditions. 

Hadial penetration was found to be of prime importance, and a good absorp- 
tion was not always an indication of satisfactory treatment. Some species, 
such as basswood, hay, cottonwood, poplar, and willow, appeared to take heavy 
absorptions, due to eml penetration, hut were very diflicult to penetrate radially. 
This is taken to indicate the importance of securing the best possible radial 
penetration at the ground line and of the thorough treatment of both tops and 
butts, osriec’ally the tojis of posts of nondurable species. Tlie superiority of 
treatment of the entire post over butt treatment only was very marked. Butt 
treatments are apparently more suitable for posts of the durable woods in the 
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split form or where they hav^ very little supwood. Brush treatment increased 
the life of the posts, but was very inferior to the open tank method. Charring 
posts seemed to be of very little value as a protection against decay. 

The order of merit of the nonpressure treatments employed, boginnuig with 
the most satisfactory method, was as follows: (1) Open tank tn^atment of the 
entire post in creosote oil, with butts treated in a hot hath, followed by a cold 
oil bath for the entire post; (2) hot and cold bath butt treatment with coal- 
tar creosote; (3) cold oil bath only with coal-tar creosote; and (4) brush treat- 
ment with coal-tar creosote. 

Water-gas tar apparently possesses preservative qualities, hut the importance 
of selecting a water-gas tar of good quality is emphasized. Crude oil by itself 
eeeme^ to be very unsatisfactory^ for i)ost treatment on account of its low toxic 
value and the difficulty of obtaining a good penetration. The good results 
secured with the list' of crude petroleum and with water-gas tar for the hot 
bath are taken to indicate the practicability of substituting a cheaper oil for 
the lieating mediiini when creosote is employed for tlie subsequent cold bath. 

The results of the exp<‘riment.s in various st'ctjons of the country showed that 
posts decay much more rapidly in the Southern States tlian they do in the 
North. The open-tank method of treatment seemed to be entirely satisfactory 
for fence posts, provided th(*y were properly prepared and a suitable preserva- 
tive used. 

Analyses of several oils used in the experiments are included. 

Action of alkali salt on Bortland cement mortars, D. (1. Mjli.ku {Engin. 
and Contract., 57 {W22), No 75. pp. 55.0. S60, fig. 1). — Studies conducted under 
a cooperative agreement between the TT. S. Department of Agriculture and the 
Cniversity of Minnesota on the influence of magnesium sulphate on Portland 
cement c^oncrete are reported. 

Test cylinders of concrete made of standard Ottawa sand and of screened 
and i)lt-run Minnesota sand were immersed in solutions containing 1. 2, 4, and 
8 per cent of magnesium sulphate. It was found that the concrete highest In 
quality, as indicated by strength and absorption, best withstood the deleterious 
action of magnesium sulphate. 

Original improvement in windmills, M. Conti (Her. Facult. Agron. y Tet. 
Buenos Aires, S {1921), No. S, pp. 294-Mt6, figs. 5) -—Studies conducted at the 
Experimental Institute of Mechanical Agriculture of Argentina are reported, 
which resulted in the development of an improved windmill adapted for the 
oiieratlon of a vertical double-acting j»lunger pump. The essential features of 
this apparatus are back gearing fitted with two sets of cranks, each o])e rating 
a plunger rod, one contained within the other, iids permits the simultaneous 
operation of two plungers within a single cylinder, moving In opjwsite direc- 
tions and both acting as suction and forcing plungers at alternate periods. 

Tests of the capacity of this apparatus show^ed that at a ai)eed of as high as 
22 strokes per minute the amount of w'ater pumped was increaseii about 60 per 
cent over the amount pumped by ordinary single-a(*ting apparatus. 

Tests with an absorption dynamometer to determine the power development 
and consumption of such an outfit are also briefly reported. 

Recent research work on the internal-combustion engine, H. ll. IIicakdo 
{Jour, Soc. AuUmioiive Engineers, 10 {1922}, No. 5, pp, S05-S36, figs. 4 ^). — 
The author describes the research work on the internal combustion engine con- 
ducted recently in his laboratory in England, and presents his deductions there- 
from, based upon an analysis of the evidence obtaiiUHl to date. Fuels are dis- 
cussed at length under the headings of detonation, lattmt heat of evaporation, 
and mean volatility. 
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It luis been foiin»l that detonation has very little connection with the tem- 
perature of compression, hut is closely dependent uiion the compression pres- 
sure. It is concluded tliat the pressure controls the initial rate of burning and 
therefore the tendency to detonate. The influence of the nature of the fuel 
upon detonation is discussed, in<*Uiding comment upon th(‘ benefits derived from 
using weak fuel mixtun's. fl'urhidence is also dis(‘ussed with refc'nuice to com- 
bustion chamber design. 

The paper is sui)i)h‘nicnted hy nine appemiixes whi<'h include discussions of 
iTKM'haid^'al (‘flicKua-y, i>*.ston (‘Xperiiiamls, air measunmient . the total internal 
energy of the working fluid over a vvitle range of temperature, the influence of 
compression ratio upon powtu* outimt ami ctthdency, the influence of cylinder 
size upon i>crfonnaii('C, the nillm'uce of <*>lim!cr temp(‘ralure upon ]>ower out- 
put, the distribution of heat in a high sjiced intcaaiala onibnstion engine, and the 
efliciericy of a siiigle-(*ylinder engine under re<lu(*ed loads 

Oils, fats, and fuels, T. Urn (/jondoji, mid Uonibay: HUickie tf 

Ltd, J92J, pp \Jll~\-PfA, pl-i. S, Pits — "J'his is a hand and text hook 
dealing with oils, fats, fuels, and luhri<*atiiig oil The main portion of the 
hook is devote<l to mineral or rock oils, j)etroleinn products, artifleial mineral 
oils, technology of oils and lats, lubricants, and fiK'ls ( 'onsiderable discussion 
of the properti('S, combustion, caloriflc values, and g('n(n*al uses of lhpii<l fuels, 
especially in internal-coinhustlon engim's, is fin^sented. 

The iiiiproveiiient of the lubricating properties of iiiineral oils, .1 II 
Hype {Lhuimvcnnp f/.oadoa!, Ill (1.9.?/), A'o pp. 70S, 709, pf/s, 10: aU. 

in jS(d. Abs., Serf, fi — Hnym , 2) {1921). \o 2S(i pp //SO, //S7) — Studies 
conducted at th(‘ National Physical Lalioratory ol (ircat P»rit;nn on tlie in- 
fluence of adding fatty acids to mineial oils arc reportid. Tc«ts wen^ con- 
ducted with mixtures of mimTal oil wilh varying ixuventages of (1) ra]>e oil 
containing tl 44 per cent of Irtn* fatty acids, <?) neutral r;ipe cal. (til) rape* oil 
fatty acids, and (4) the* best commercial oU*i<' acid. A 1 kvly testing machine* 
w'as used, consisting (*ss(*nj lally of tw<i oyiposing friction surface's, tlie h>W(*r in 
the form of a disk and the ujiper <*oiislsting ol three* pc*gs <‘(pmlly spaced m a 
circle on the under side of a rotating carriage* The* jiressure he‘tween the two 
surfaces is varied by loadijig the carriage with suitable weights. Headings 
were taken at loads ewresponding in intensities to the pressure's of 20, 40. 60, 
80, 100, and 320 Ihs. jier sepia re inch. 

The coeflicient of friediou was found to he constant in most cms(*h o\er the 
range of loads t(»steel. A veu\v e*onside*rahle rt*duction in the value* ol the stnticeo- 
efRcient of frictiem of the ininoral oil was eft‘e*f4e*d by the addition of as little 
as 0.3 per cent e^f fatty ae'id, whether added as jnire* oleic ae-id, ae*id rape oil, 
or as raia‘ oil fatty acids. Of the three m(‘thod.s trie'd, the addition of the* rai>e 
oil fatty acids preived the* most elYo-tive in this rt*spe*e't. 

Increase in the proportion of rape oil produced further dcH*reasc in the (‘o- 
effleient of friction, and the value obtained tor tin* H per <*ent mixtures (0.2 
per cent acidity) was O.OPO, for tlie 20 per (*(‘nt mixture (0..n per <*ent acidity) 
0.093, and for the* 40 per cent mixture* (1 per cemt acidity) 0.087. The coeffl- 
oieiit given liy tlu* rape oil alone* was 0 083. The addition of pure oleic acid 
in pla(*e e^f the rape* oil gave vc'ry similar results. 

The results obtaiiu^d by the* addition of the rape oil fatty acids shoW(*d a 
greater redimtion in the friction than those of the rape oil and oleic acid mix- 
tures. The value was r(*duced from 0132 to 0.087 by the addition of only 0 2 
jK*r cent of rape* oil fatty ae'ids, hut a similar re'dnetion rc'juire^d 40 per cent 
of raiH* oil (acidity of mixture 1 i>er cent), 2 per ceuu of oleic aedd, or 85 of 
neutral rape oil. Heiieat leasts were made on the straight ndm*ral oil and on 



EHRAL. ENdlN BERING. 21)3 

the at'id nu^ oil at the <oinluM<tri of the exporiineiitH^ and the rebuilt' 

Ing \\ithiii 1! per oeiit of tho on^hial \ahies \^erc‘ obtained. An apimreid varia- 
tion of the remdts with time is noted, which is lieing further studied. 

(.Comparative studies were eonduet<*d on the Daimler liUiKhester Monu ; 4 ear 
testing machine using mixtures of mineral oil with oleh* acid. The pun* min- 
eral oil gave an efticiemw of the gear of Jiimut 00 per (*<‘nt. corresponding to a 
eoeftiejont of frletlon of (Ml2. WTien snllicient oleii* acid was addcsl to make 
a mixture of 0 2 per cent acid, the efliciency was raised to 00 4 jx*!* (<*nt and 
the eo<*fIicient of fric'tion reduced to 0,018. After i-ooliiig. mon* ac.d wa-* .ulded, 
bringing tJie mixture up To 2 i*er cent aciditj. 4'lie gcaj' (hen g.ivc* an (*lh- 
ciency of 0(M> per cent, corresiMoiding to a coi'liiiaent of lri(‘lioji of O.OtT Pun* 
rape oil gave a constant cthciency of (HI 7 iK‘r cent oi* a ( oelVa !(‘nt of {rj<tion 
01 0.0105. 

Annual report of tlic agricultural engineering dc[»ar< iiH*iit, 1' r (’o' 11:5 1 n 
(An^ssixslpjn ,S7// /fpt, pp, -^2. Preliminary t(*sts to ol)s<‘rvc tin* }>rac- 

ti<aihilily and limitations ot tractor work under southern conditions ate re- 
portvxi. Tla* held H(‘]e<'ted wa<. pn*pared for <*orn and all op(‘i\i( ion,--, incjudiug 
plowing, disking, liai rowing, piarhing, and cnltiv <it ion. wmi* done hv }»ow(‘r 
farming imjdements opiaaled i»> a 10-20 h ]) tractor. Tla* lest inda ale^ the 
gn'al ii(H‘(I of propiH’ diaincLa* at-d ]»roper sliaping ot la-ids in oidej t-'air tt.n*- 
tor and motor <‘ulti\ atn.n inav h«‘ u<ed su<*c(*SNfnlt.v 

A test of saving hay with mot<rr)y<‘d outtits siiowed that 75 pei ce* 1 of tlx* 
lahoi' can l>e cliuunalod in Imv -ng ottcrauon.< hv tin* us<‘ of tr.ic'ois ami tnotors, 
and the tiim* reduced at h*ast 50 p<‘r ciuit Furiluu' re.sulN imlnafed that hy 
using the siile deliverv lalos le^s tina* is <*onsnm<Ml m ioadin.j: ii<iv ;tiel ho’lvU 
('olor and higher qiiahl.v is obtained, 

(Construction and use of hoinenuide implements for sii miner tillage, 
A. J. OoAAim ami 11. IC. Mt kixu 1 ; {Mont. Apr, V()l IJji. Virr Jp ;>/>. 8. 

fips Jf ) — Tlds circular has beui pri'pared to answ(*r inquiries regarding the 
eoiistriK'tion and use ot lioit‘<‘made tillage implements d(‘sign(‘d for ciTedivt' 
summer tillage, more espeimlly uiuler the di\> farniiiig conditions ol MontiUia. 
Tiiese include the Knife, goovfiieik. laxl, ami double rod tv pi*'' of weeder. 
It has been found that the power reipiired for these wei'ilers varies gieatly 
with the nature and conditimt of the soil and with flie (‘ondition of the weeder 
if of the knife t>pe. For average conditions it is stated that one horse will 
he able to i>ull about 2 IT. of length of the rod type and T ft. of the knife type. 

Ohinincy construction, 1. M Kximki {Doni IJntnn., .7.9 iUfJJi, Ao '/, pp 
ftps, .9). — Information and drawings on the construction of chimn‘\\*> 
for dw(dlings are presented in thi'^ article*. Tabular data on chimney "i/e^ and 
heights and grate ar(‘as are also incliuU*d. 

Sewerage and sewage treatment, H. K. Raiuutt {Xvu > 0 //.: 11 //< // t( 

pp. i, }H6). — This hook presents an ex[x»si{ion of 

the principles and methods for the designing, construction, and nminlcimnce 
of sew'erage works and for the treatment of sewuige. Special stress is laid on 
the fundamentals of the subjects rather than the details of practice, (iuq)ters 
are included on work preliminar> to design; rpniutity of sewage; hydraulics 
of sewers; design of sewerage systems; appurtenances; punqis ami pumpiiti: 
stations; materials for sewers; design of the sewer ring: contracts ami ''tpecid- 
cations; construction; maintenance of sewers; composition and properties of 
sewage; disposal hj dilution: screening ami sedimentation; se])( ici; anen . 
filtration ami irrigation; a<'t!\iited slmlgv; a('id precipitation, lime and elec- 
tricity, and disinfection; slmlgt ; and automatic dosing di'vicos 
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EUKAL ECONOMICS AND SOCIOLOOY. 

Annual report of the farm Tnanagement department, J. N. I^tphoomb 
{llUffslssippi Sta. Rpt. 1921, pp. ^0, 41). — Suiunmries of the year’ia business on 
IfJO furiiis in Jones (’oiinty, Miss*» taken during the winter of 1919-20, have 
i>een analyzed. From tids preliminary report it is indicated that those farms 
whieit had IG p(T cent of the crop land in cott(»n made a larger labor Income 
than farms whi<h had a greater or less amount. The average for the 160 
larrns was 31.5 per cent. The average of crop land in com was 44.5 per cent, 
hut farms having only 12.2 per cent in this crop made the largest labor income. 
The la))or income was also (lire<‘tly pn^portional to the amount of crop land in 
oats, the farm having the largest liaving 2G 5 per cent, while it increased with 
the lespedeza acreage up to about 15 x)er cent of the crop land. The group of 
fiirms which Iiad an average of 92.6 i»er cent of the productive animal units in 
cattle made the largest labor income, and this decreased as the x)ercentage of 
the animal units in swine was increasinl. 

Itoyal Agricultural Society’s farm competition, 11. A ISIitli.ett (Jour. Dept. 
Aijr. Mdoria. IS (1920). No. 8, pp. /R/9-//S(), fipn. 25) —An inspection of 10 
farms (jualihed for entry in this competition took place in March, 1920, and 
sceros were draw’ii np on a s<‘ale of crops and sto('k 100 points; machinery, 
hnildiiigs, an<l plant 100; and the farm as a business and a home 100, making a 
possible total ot 3(X) points. The imlividual farms are described in the judges* 
H'port, and an analysis is jnade of the farm hnsiiu^ss on each. 

The average farmer in this, the Winimera district of Victoria, has a capital 
of Irom £.5,000 to £15,000 invested in his farm. I'ho dilTeronce between the 
revenue and the expenditure on each farm was o))tairied for each year, 1910-17, 
1!117 d8, and 1918-19, inclusi\e, from copies of tlie Ftsleial in(‘ome Uix returns, 
and tile a^erage annual profits were determined. Based on the returns for the 
fliree >(‘ars, it is rejiorted that each competitor earned 5 per cent on his capital, 
tile sums ranging from £60 to £820 in addition. 

It appoariMl that the labor Income from most of the farms whore wheat was 
the principal croji Avas giaierally better than tliat from farms where sheep rais- 
ing Avas tlie iirincipal industry. Bailor incomes were best from tJio hIgh-i)ricod 
fertile Jam), and liigh a>erage yields of wheal wx*re an iinj)ortant factor de- 
tenaining labor income. 

fleport on Invostigaiious relative to tlie profits of agTiculture in Switzer- 
land in 1918—19 ami 1019—20, F. Baou kt at, ( {nn. Apr. SlumHe, 22 (1921), 
No. 0, pp. 809-421; ol>iO iu Ijondir. Jahtb. Sirhirviz, 82 (1921), No. 4, pp. S4l-^ 
459) — ^The data on wdiich a preliminary leport was publislicd earlier (K. S. R,, 
46. p. 59J ) are presented ln're in detail. 

Tlie business organization of ami returns from beekeeping in 1920 
(Landw. Jahrh. Schneiz, 35 (1921), No. 4. PP- 451-419). — A total of 540 records 
kept yearly from 1912 to 1920, inclusive, are analyzed, showing the capital in- 
Aestinent, expenses, and returns of heekeej)ing in Switzerland. 

Simple farm accounts. It. E. Willard (Fargo, N. Dak,: Author, 1922, pp, 
106, fig. i).— The various accounts deemed esstmlial for determining the facts 
concerning the farm imsiness are grour)ed under tla^ five general headings of 
capital investments, expenses, receipt.^, summaries, and measures of farm busi- 
ness, including size of farm, acreage in eroi^s, amount of lal>or expended, nuin- 
iuw of worl; horses and milch (‘ows, croj) yields, live-stock receix)ts, the value of 
Diacldneiy per crop acre, number of crop acres per horse, and values of man 
lalior per crop acre. IllustratiAe entries from an actual farm are shown. 

The change since the war in value of tlie principal items of farm in- 
vestment, W. UoTHKKOKL (Dcuf. Lanflw. Presffo, 48 (1921), Ron. 26, pp. 197, 198; 
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27 1 pp. 205 f 206, fig, 1), — It is iK)inted out hero that in 1894 on Prussian estates 
of over 100 hectares (247 acres) the proportions of investment were for the 
land between 57 and 73 i)er (*ent, for huildinss from 24.5 to 15 per cent, and for 
miscellaneous stock and equipment betwei*n 18.5 and 12 per cent. The averages 
for the State as a whole were 04, 5, 19.5, and 10 per (‘ent, respect ively. These 
percentages are said to have undergone radical changers during recent years as 
a result of increased prices for machinery, live stock, and \)uildings, and the 
fact that bare-land values have changed only slightly. 

Figures from a farm of 800 heclares in Ilrandenburg are cited in illustration. 
On January 1, 1914, the investment in dead inventory as distinguished from live 
stcK'k amounted to 4 per cent, that in live sto(‘k 11, buildings 20, and bare land 
59 t)er cent. By January 1, 1921, there bad l>een an increase in prices of culti- 
vating tools and inacldnery of 1,100 per cent, of equipment for cattle of 8fK), 
and of sheep and swine of Initween 930 and 700 i)er cent. ITices for other 
kinds of farm and farm home equipment increased similarly. ITesent pro- 
portions of the total market value of the estate in question of dead inventory 
are said to 12 [M'r cent, li\c st(H‘k 47 Ji, bare land 22.4, and buildings 18 
I^e^ cent. 

Beedtirae and harvest: A graphic summary of seasonal work on farm 
crops, O. E. Bakkk, I’. Bkooks, J. It. Fovf.rt, and It. C. IIainswokth (U. S. 
Dept. Agr., Dept (Hrc ISS {11)22), pp. 52, jigs 60). — A revision of the Yearbook 
article noted earlier (E. S. It., 39, p. 195). 

Suggestions for a law modifying the terms of farm leases, E. Van 
Dievoet kt An (Rev. (ivn. Agron., n. scr., J2 (1922), Nos. 1, pp. 1H~2S ; 2, pp. 
SS-~^8). — Aieasure.s fur guaranteeing freedom to the French renter in the matter 
of selection of crojjs, greater security i()r the {'nrin tenant, certain piivileges for 
the lessee, unci the destruction of rabbits are drawn up. 

Agricultural and live stock conditions and finance, E. MKVf.u, ,ir. {Wash- 
ington: War Finance Corporalfon, 1022, pp. J2). — ()l>s('rvations and rec'om- 
mendations with reference to credit conditions for agriculture and the live- 
stock industry west of the Mississiiipi Blver in the spring of 1922 are submitted 
In this report to the President 

Prosperity and debt in the I^unjah, IM C. 1>akling {Agr. flour. India, 16 
{J02J)y No. 2, pp. J7G~102). — Throughout the period 1903-1917 tlie mortgage In- 
debtedness in this Province in India is found to have increased steadily. This 
tendency is accounted for ou the l)a.sis of peculiar conditions in districts where 
it was most noticeable, and seven general explanations of indcbtediie.ss are 
noted as bad seasons, increase of po])idaUon without a corresponding increase in 
production, expansion of cultivation, splitting up of holdings, imrchase of land 
on credit, high prices, and facile creflit. Ihvo remedies are suggested — one im- 
provement in ogricniltiiral methods so that production may keep jtace with 
pi>pulation, and tlie otlier tlie encouragement of emigration. 

Investigations of methods of calculating agricultural wages, L. W. Kies 
{Land tv. Jahrl., 56 {1921), No. 2, pp. 169-242). — In the first sec lion of this 
paper the author analyzes in detail tlie separate phases of the agricultural 
business which give rise to different methods of ealciiUiting wages. In the sec- 
ond he discusses the piece wage, bonuses, share wages, nml wages in kind, and 
the peculiar tasks wdiich demand ditferent kinds of payment, including also 
colony and group work in agriculture. Measures of accomplishment, as, for 
instance, piecework finished, area covered, raw or other materials used, and 
others are minutely described. 

Farm organizations (U. IS. House Represent., 66. Cong., S. Scss., Com. Bank- 
ing and Currency, Hearings on Farm Organizations, 1922, pp. 344, fiffs. 2). — 
Details of the purpose, organization, and activities of the American Farm Bureau 
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Fecloratioii tu*e brought out in hearings in 1021 on a plan to have the (Jovernnieut 
(iireetly finance the export of farm staples to Enroito and assume all the reHinm- 
sibility therefor. 

Cooperative farm marketing organizations in California and what they 
have aeeonipllshed {Mo. AVr., Apt.; ai^o in Evon. World, n. ser., 2S 

(11122), No. tS, pp. 619-623). — A siuiimary is gi\en of op<‘rationH in recent 
years of a number of growers’ cooperative marketing organizations. 

Keport on the Winnipeg Grain Evchange ( [ Wlnuipof/: Nopal Grain Jnquirp 
<J(/mn.], i9if. pp. Jf6, 72).-- This is a statement submitted in resjKmse to a 

(piestiounaire receivtni May 1(5, 1021, inciuiring about the date of formation, divi- 
sion of iiiend>(‘rship, annual financial statements and reports, prices of memher- 
ship certificates, annual fees or assessments on each membership, otficial records 
kept of trading done each day affecting cash grain and fiitui-es, tutures market 
restriction or censorship, and any other trading permitted 

Wool iiiarketiiig through regional pools, .1. and 1). (\ ItcKiERS 

{\1tH8ouri Etalv lid A<tr. Mo liul , 19 {1921), So 10, pp. oo, ri[f8. 13). -A de- 
tailed (h‘scription of the organization, managemenf, and ojicratioii of a r(>gional 
^^ool pool organized in northw^^st Missouri in 102d is given. 

Coojierative wool marketing in Miss<»iiri, .1. Jv, <’a\an\(»ii and U (’ Koa- 
KJis (Mi^soun l2iat(' ltd. Aar Mo. Huf . IH {1920), No. lit, pp 3-2i3, ftp 1). — A 
geneial atcount is gncn of wool p(M)iuig, grading, and marketing m Missouri 
since aliout ItMir) 

Farnu'rs’ Market Hiilletiii {Sorih ('atohna *s7e . I'ai'imi^' Mark*! Hal., It 
(1922), So, oO, pp. K) --A j>artinl list ot pnalmfs whieh fanmu’s bav<‘ for sale is 
given, together willi a liriel note on c()ojH‘rat !\ e markt‘ting oi Imgs m Nortli 
(’urolina. 

Farmers’ >Iarket Bulletin {Sorih (Uttohna Sfa . i'arnoi.A MuPkoi Hul., 9 
( 1922), So. SI, pp S) — Soutluu'Ti farmers an* urged t(t adoj»t a self-sulfiehig 
plus eominereiftl crop system of farming and to (‘slahli^h more t-oojierat ive credit 
and hanking iistitutions. Tlx* usual partial list of prodix'ts which farmers 
have for sale js given. 

Report of the National Agricultural <>)iifereiiee (I . Hoa^e Nrprc^f nt,. 
67. Vonp , 2. Hohh , Dot 195 (I!t22). pp. 1-200 ). — 'JUiis report of the conference 
held in VVasliington, J). (\, January 2H--27, 1922, embodies tlx* address by the 
President and tlie Secretary of Agriculture, rc^ports of committees and resolu- 
tions, and other business ot the <‘onferenee. ns well as addresses, as follows: 
Agricultural Pri< es ami the Pres<*nl Situation, by S. Anderson; Agricultural 
C!onditious in the JSorth<*Hs1(‘rn Stat<'s, }»y K. H. Cornwall; The Agricultural 
Situation in the (kfiton Belt, by J. W. Morton; .\gn<*ultural < Vmditions in the 
Corn Belt, by A. S:\kes: Agrimiltural (’ouditlons in the Sfiring-wbeat Aiea, by 
J. H. Hagan; Agricultural (^inditions in the Kauge Country, by F. H. Bixby; 
The KtTect of the Agrx'ultural depression on tlie Iiniilenient Industry, by W. H. 
iStackbouse ; The Kfiect of the Agricultural Dejiression on the Milling Industry, 
by J. F. Bell; The Etfei't of the Agricultural Depression on the Meat-packing 
Industry, h> T, Wilson; J'he Effect of the Agricultural Dei»ression on the Fer- 
tilizm* Industry, by H. IMacl )owell ; The KuroiK^an Situation in its Ktdation 
to American Agrii'ulture, ])y Cl F. Warren; Financing Agriiniltum during the 
3^hnergenc> , by K Meyer; fi’he Finaixdal Poii<‘.\ in its Kelxtion to the Price 
Bevel, by W. G. Mitiludl ; Fundamentals of C'oojxmuti ve Marketing, by C. H. 
Powell ; Tlie Place of tlu^ lixleiiendenl Dist i ibuters, by W. L. Wagner; Tlie 
Marketing of (Vfiton, by J. M. Parker: (kioixwative (\>ttcm Marketing, by (\ 
Wllllains; Grain Marketing, by 11. McDougal; Cooperative Marketing, by J. M. 
Anderson; The Need of a Food Supply for an Increasing Poimlation, by E. I>. 
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Dali; A Natioiml FoiVHtr.v DoHcy, by (E iMnchot ; A Natioiijil D<>l!C*y for Land 
Ltilization. by U. T. Kly ; A National Policy for Agricultural Dcscarcli, by 
K. A. Pea mm. noted editorially (K. S. U. 4b, p. ;un ) ; and Tlic Farm Woman 
and the Farm Home, by Mrs. (\ W, Sewell. 

The present and futurti welfare of the American farmer, .1 I. Fuanck 
(Cong, /fee., {JU22), No, J3(>. pp, 825 .—Statistics comiab‘<l by W. W. 
Kvaiis are published liert*, accompanying a speech in wIiiHj tlu' r(‘ccnt decline 
of American agricultui-e Is attributed to the evc(‘ssi\e production ot foodstuffs 
in (vrtain loreign countries, especially those having a ilejireoiatcd currency. 
The statistics set forth the agricultural productions of tlie Ibiited States and 
foreign ♦‘ouulries in pn^-war and post-war fauiods: the normal and im^smit value 
of currency m cm*tain foreign ^ouutiies; imiiorts into the Fnittsl States in 
lOLT with comparisons lor later^cars, rates of duly ou agricultural jirodiicts 
imiiorted into the PnitiHl Stat(‘s. and impoits and re\eijm*s for tiu' piuiods 
lOlLlOl.'l and P)PLP,121. 

Agriculture and the coiiiiiiuiiity, .1 F T)r\(AN {Qua nsgaic, SflrUug: Si ot. 
Carnt Scrratiifi' I moii : J.oudon: Julvnioil. lUmlcshops fjd . 19.11, pp. \ -fi/Pt — 
It is held that tlu* position of th(‘ thrc'e edasses most direcdlv (*one(*rned in 
English agnciiU urc*. tlu* landowners, farmers, and larm worKers. is uiistalde. 
and tliat many of the ddlicultu's of Dritish farming are credited by the ssstem 
of i>ri\ate |)rop(*rty in land PoHcdes reieiitly suggested, in\olviug gnaranlcHHl 
prices, s(‘curit> of tc‘niir<\ occiipj ing owm‘rshit>. and small holdings, an' dv- 
scribed and (*riticiz(‘d. dlie antbor strc'sses the resiMtnsi)>dity of the com- 
munity for the advanci'iiient of the agricultural industry, and submits his sug- 
gestions for commimity (*oritrol by the gradual cdimiualion of inelhcieiit land- 
otvners and farmers, flic' dc'velopment of new methods of farming, and tlie im- 
Iirovement and rc'cdaination of land suitable for agricultine 

The Agriculture Act, 1920, F <’ Black and E A^^\^^oN {Lou</ofi: ha.iU 
ruioii. 1921. pp. fX-\ Ci ~)). — In this handliook arc' found the Agricultural Hold- 
ings Act of UK)8, the (’orn Production acts of 1017 and 1020. and othc'is. with 
aiiiendnients and legislation co^erlng minor matters, prc'SC'iited with c'ross 
references and notes. 

Hupplenient to the handbook on the Agriculture x^<*t, 1020, issued by 
The Land Union (TAmdon: The Lund I'nwn, J921, pp fi;H ) -—Notes ou later 
legislation tban that treated in the nbove are given here. 

Agricultural France and the war, F (Oiaivkau (La Fratu-e Agriole et la 
(iueirc Paris: IUii11i('n\ 1919, roL 3, pp. yi11^230: 1921, iol //. pp. 1 
phs. 7).—Tlies(‘ volume's c*onsist of collections of later aiticles by the author 
(E. S. K,, 41, I). 204) on the* subjects of tlie restoration of rural profierty in 
France, policies of wheat production and the brc'ad supply, mecbanie'al culti- 
vation, forestry, animal production, colonial agriculture, and others. 

The economic geography of the new States of Eui'ope, P. (b.FiKtLi (Fer. 
Q&n. aSc i . 33 (J922), Nos. Jf. pp. 111-120, figs. 2: 5, pp. l l/lf-130, figs. 2) — New 
boundaries and economic re.sources of Austria, Hungary, O/x'dioslovakia, Yugo- 
slavia, Ttumania, Elnland, Poland, Rtissia, and neighboring States are' dese-ribeel. 

Notes on the agriculture of Guadeloupe, M. UieiOTAiii) ( \groti Colon.. 0 
{1922), Nos. '/O, pp. 0~t(), fig. 1 ; 30, pp. )7’“5L’ 31, pp. 13-93. fgs 3). — I'lie autlior 
describes the principal crops and live stock iiroduccMl in tids rc'gion. 

Bases for the study of agricultural regions of Portugal and agricultural 
systems, ,T. T. I’imkntei. (Do/, xl/ia. Agt. [Tortugal], 2 (1919), No. 2-0, pp, 
3-71). — In this paper are givc'ii extracts from the' literature de.scriptive of the 
agricultural regions of Portugal since about 18(K). defining them and noting tb<* 
soil and climatic conditions and flora and the size of the agrh’ullural holdings 
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The report of a mission to the distrlets of Gastello Branco, Portalegre, 
Kvora, Beja, and Faro, A. Melo (HoL Min, Afjr. [Po7in[ial], 2 {1919), No, 2-S, 
pp. 1SJ~JSS). — Report is made of conferences held in these regions on the 
question of the organization of a statistical reporting service. Notes and 
tabulated data are included, showing prices, wages, principal crops, and crop 
yhdds by districts and minor subdi\isions of Portugal, mainly for 1917 and 
1918. 

Report on a mission to the districts of Aveiro, Oporto, Braga, and 
Viaima do Gastello, A. Oartiltio {BoJ. Min. Af/r. IPorfufniU, 2 {i919), No. 
pp. 185-20/)). — A re]>ort similar to the one noted above. 

Report on the working of cooperative societies in Bihar and Orissa for 
the year 1920—21, M. Ahmed (Bihar and Oriam Coop. ^ocs. Rpt., 1920-21, 
PP< A y//4-5, pL 1). — This report continues information previously 

not€Kl (E. S. R., 45, p. 594). 

Prices and wages in India, D. N, Guosh (India Dept. Btatis., PHccs and 
Wages India, S6 (1922), pp. [7]+2,J6‘, figs. 2). — Statistical inforinatlon pre- 
viously noted for the earlier years (E. S. R., 45, p. 295) is continued here. 

Yearbook of figures of the live-stock trade, 1921 {Chicago: Daily Drovei^s 
Jour., 1922, 21. ed., pp. 152). — Statist i<‘al compilations (h\‘ilmg with transactions 
in live stock, grain, provisions, and produce on the (Uiieago and other Im- 
portant markets are published here. 

AGKICTIITTJRAL EDUCATION. 

Schools for farmers’ sons — pre.sent deficicncit's- future prospects, D. 

Snepden (Jour. Rural Ed., 1 (Jf.0^2), No. 6, pp. 21/ 1 -2 6) .—The one room rural 
school is deemed inadequate for tlie education of fanners’ sons and daughters 
between 12 and 15 years of age. Fui tliermon% the attempt to vo(‘atioualize 
liberal education In the rural high sidiool is criticized. The autlior advocates 
very practical vocational schools of farming of the home proJe<‘t type for 
boys from 15 to 19 or 20 years of age wlio continue to live on parental farms 
and rent Ibm’efrom land, liv(‘ stock, and t^iuiinnent necessary to honest, eco- 
nomically protitable, e\[M‘rlly supervised ja-oduetne work as a major part of 
their vocational training. It is urged that the pupil should not attempt to 
get his working time vocational and liberal education simultaneously. The 
vocational and the liberal lilgh school might use the same building, hut should 
not have the same course's, books, library, laboratories, school hours, teachers, 
or principal. 

Report of the director of elementary agricultural education [for New 
Brunswick], A. C. Gokham (New Brunstvirk Dept. Agr. Afin. Rpt., 1921, pp. 
S-1 ^). — This report deals with scliool and home projects in natuj-e study and 
agriculture for 1921. 

Agricultural education and instruction fin St. Rucia] (West Indies Imp. 
Dept, Agr., St, Lucia Agr. Dept. Rpt., 1920, pp. 8-11). — Notes are included on 
the progress of a number of elementary sdiools in 3920. 

Higher forestry education (Indian Fo) ester, (1921), No. 9, pp. 371- 
377). — A draft scheme of organization of an institution which would provide 
for the training of forest officers for tlie United Kingdom and from parts of the 
Knqdre having no place of higher training of their OAvn, also review and 
epecial courses, is outlined. The committee favored the two main princijdes 
that the training be carried out at one central institution and that a necessary 
preliminary of this training be a complete university education. It recommends 
that existing university courses be coordinated and utilized as preliminary to 
such a higher course of training. 
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Some daily proG^raftis used in one-teacher schools {Jom\ Rural Ed., 1 
(1921), No. li, pp. 182-184). — There are presented here a Ibree-di vision program 
devoted to occupations, social activities including competitive games, health 
education, local geography, and civics, and Jcdsure activities (story telling, 
silent reading, innsU*, art, and dramatization) from a community school at 
McDonald County, Mo.; a daily program from a school at Johnson. Vt. ; one 
from Quaker Grove, N. J., also on the three-group basis; and one of four 
divisions from Illinois arranged to allow tor a plan of altonmtion 

Using community resources in the teaching of high-school agriculture, 
II. M. IlAMiJN (Jour. Rural Ed., 1 (1922), No. 7, pp. 820, S2 ]).--T]\q advisability 
of passing on to prosi)e<tiv(‘ farmers the best local jiracticcs of the Cfunmunity 
by class study of methods followed on the successful farms, also of bringing to 
tbeir attention the activities of the local organizations, is suggested here. 

Children’s arithmetic problems, (’ M. ItmNOEHL (Jour Ruial Ed.. 1 
(1922), No. 5, pp. 215-221). — I’bis is a coll(‘otu»n of original probloms based upon 
farm and home life suhmittfNl by children in tlH‘ tilth to (‘igbth grades, inclusive, 
in about 41 rural schools in Montana. 

Home geography for rural sehofds, E L. Van Sycklk (Jour. Rural Ed.. 1 
(1922), No. 5, pp. 222-238).— A plan of work tn home geography for the rural 
B<‘bools of Delaware Is outlined by months from February to June. The aim of 
the course Is to gain a chair understanding of the use of maps, to be able to read 
ma{)fl understandingly, and to know the industries and products of the county 
and of the State. 

Report of the committee on lectures for a standard introductory course 
In field crops, W. C. Etheridc.e and M. D. FisfiKU {Jour. Amcr. Koc .'{(iron, 
IJf (1922), No. 4y PP’ 128-130). — This report, presented at tlie nu'eting of the 
Amerh^an Society of Agronomy at New Orleans on November 8, 1921, consists 
of a suggested general or topical outline for 45 lectures developing the history, 
Importance, relationships, jirocesses, and cultural methods of the principal field 
crops. 

Analyzing a potato enterprise, O. 11. Sihopmkyfr (Fed. lid. Voraf. Ed. 
Rul. 14 (1922). pp. V-E89). — The lobs making up a fiofato-raising enterprise are 
determined and arranged in eight job groups. Suggestions are made for analyz- 
ing and teaching each job, noting its technical knowledge content and related 
information, giving directions for exerciser and listing reference material. A 
system of accounting for a potato enterprise is described, and illustrative forms 
arranged by O. Juve are shown. 

MISCELLANEOUS. 

Thirty -fourth Annual Report of Maryland Station, 1021, H. J P.vrTKB- 
soN (Maryland Rta. Rpf. 1921, pp. XIX-E186y 88). — This contains the 

organization list; a report by the director on the work and pnh'i(‘atioi^s of the 
station; a financial statement ftir the fiscal year ended June 80, 1021; ami 
reprints of Bulletins 287-248, previously noted. The expcT mental work re- 
ported relating to horticulture is abstracted on page 285 of this issue. 

Thirty-fourth Annual Report of Mississippi Station, 1021, J. K. Ricks 
ET AL. (Mifisisi^ippi ^ta. Rpt. 1021, pp. This, ibv first annual re]><u't to he 

published since 1910, contains the organization list, a report of the d n^ctor on 
the work and publicuthms of the station, a firianeial statement for the fiscal 
^ear ended June 30, 1921, and departmental reports, the experimental work 
in which is, for the most part, abstracted elsewhere in tliis issue. 
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Arizona University and Station. — TI k^ hoaid of re/iXMits lias upiiroved the 
expendiinre of $17,500 for land and eonslnndlon ol bnjldinii:s and a puinpinir 
plant for tin* poultry doparlinoni o( tin* (olUw and station. Work has already 
b(^iui on the plant. 

A tract of 4.5 acros of land adj/dinna tla> pn‘seid Yiiina daU' orchard and 
liorll cultural suhslation lias reoontl.v ho<‘n purchased. 

An a^?ronolny j^ardcn I a<-re in extent has heen coinpletiMl on the university 
(vaiijms. Tills will he used for )>oth st.itiori and inst riictional work 

The present crop of wheat is the lari^tssf in tlie his(or\ of tlie State, and 
IS almost entiiel.\ of the Early Ihiart \ain‘ty jn|rodnee«l by the station alioiit 
15 years aj^o. The coll(‘;^<' is startniK a cainpai^.ni nrain^ tlie use ot brtatd 
made from Arizona wheat. 

E. B. Stanley, assistant )‘rofessor ol animal linshandry lias been ;j:iven haive 
of absence for one yiair, to be spend in iL:iadna(<‘ work at the Iowa (-ollea<‘. 
Robert H. Burns, assistant proh^ssoi ol aninuil busbandpN and a'^shdant animal 
linsbandman at tlie New IVI(‘xi(*o Eolh*;,^' and Station, lias beini a))poinfed .isMst- 
ant i)rof(*ssor of animal husbandry, b(‘^dmiinjL: vSeidemben* 1. 

i^alifornia University and Station.— A eie'partnunit ol' I’anue manaiienieni 
lias lieen establisbod with Iir. Aitbiir W Sampson, lor 15 >ears plant ecolofiist 
of the F<u*est Services I'lilted States Department of A^uiirultun- and teir 11 
years in (‘liarj^e of the (treat Ihisin (iraziiipt Experimmit Station at K]tiiraiin, 
Utah, as head of lh(‘ departnamt. It is planned to carr.^ on I’aniLU* expeudiumds 
co^eriipr the major forajre typos and ('Ihiiatie eomlitioiis of the Stale*, as wedl 
as studies to reduce the mortality e>f li\e stoi'k from dise'ase, exposure*, iioiseui- 
ou.s iilaiits, and predator.> animals, the* utilization ot rainre I’onuliat^e* as sup- 
pknneutary Anal in winter, anel the seciirinj? of a hi> 4 hcr pe*rcenfajie eif olT- 
sfiring of herds and flocks e>n the ranj^e 

O. U, Loveje>y. leirmerly in (‘hai^e of j^razinj: on the ]\It*rrimac Distrie’t of 
the Plnmas National Forest, has heen appeuriWd assistant in animal hushandry 
and given active eluirge eif the* range rattle experiment. (Jeorge* (l. Kremtzer, 
sutienntendent of the Durham Stale laiiiel Setth*memt. has he^en empleiyeHl hy 
the university on a halDtiine basis for investigational anel advisory work on 
lanel settlement. F A. Carlson has hen*n apfiednled assistant iirote^ssor e>f vSoll 
Wchnology at the University Farm, Davis, Oeorge H. Wilson, instruetor in 
animal hushandry, G. A. (-olemaii, instructor in entemmlogy, and D. H. ('arey, 
teacher of olericulture at the University Farm, have resigne'el. 

Rhode Island Station. --Philip II. We‘sse‘ls, associate chemist, ami Myron C, 
Holmes, assistant chemist, have resigned. Alfred N. Shott and Alfred 
Northam have been appeiinted assistant ediemists. 

West Virgfinia Station. — Harley U. Crane*, assoe'iate* he»rtie*ultur.Kt, has 
granted a year’s leave of absence for graduate work at Cornell tlni versify. 
Dr. Ii(*on Ueonian has be<*n appe)int<*d assistant jilaiit pathologist, beginning 
September 1. 

Association of TiUiid Grant ("ollege.s.- - Amiouuce‘iuen( is made that tin* 
thirty-sixtli annual e*ouveutiou of this association will be lieltl at Washiuglou, 
D. C^, November 21 -2.*!. 

ncxi 
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Two publicjitions prepared in tlie Office of Experiment Stations 
have r(*cently been issued dealing directly with the present status 
and work of the experiment .stations of the United States. One of 
these is the latest report on the work and expenditures of the sta- 
tions, covering the fiscal year 1920. The other is the classified list 
of projects carried on by these stations in 1921. While both these 
publications are of annual issue and neitlier is, in any sense, an in- 
novation, they bi’ing together in an epitomized form the latest avail- 
able infoimiation regarding the stations as a whole, and in view of 
their restricted distribution, compared witli the circulation of 
the Record^ coniment on some of their more im]^ortant features may 
be of interest. 

The annual report upon the experiment station system is the 
twenty-fifth to )>e pre[)are(L Although a requirement was embodied 
in the Hatch A(;t for the rendering of annual reports by the indi- 
vidual stations on their operations and expenditures, several years 
elapsed before additional legislation directed an examination of 
their work by the Secretary of Agriculture and a i*eport thereon to 
Congress. The first systematic visitation of these institutions began 
in 1895, and together wdth their financial reports w^as the basis of the 
initial report, covering that fiscal year. Subsequently, these re- 
ports have been issued without interruption, though with some varia- 
tions as to form of treatment and subject matter. Taken collec- 
tively, they now’ form a continuous yearly history of tlie stations for a 
quarter of a century, and in their pages may be traced tlie story of 
many of the problems and difficulties wdth which they have been 
confronted, as well as the progress they have made and the results 
they have secured. 

One important feature of these reports has been the prcvsentation 
of statistics, and the fact that these have been collected and arranged 
on a substantially uniform plan greatly facilitates comparisons. It 
may be of interest to note that during the period under discussion, 
the total annual income of the stations increased from $1,183,791 
to $7, (>81, 254, and the personnel engaged in the w’ork of admin- 
istration and inquiry from 584 to 1,968. The number of publi- 
cations issued during 1897, the first year for which these data w^eie 
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collected, aggregated 54 annual reports and 324 bulletins, while in 
1920 the publications numbered 927. The respective mailing lists 
totaled 506,101 and 933,933 names. 

Closer examination of the stations’ revenues indicates a great 
change in the proportions derived from various sources. In 1896, 
over 63 per cent came fi‘om the Hatch fund, whereas to-day the 
Federal contributions, although doubled by the Adams Act of 
1906, represent less tlian 20 per cent of the total reported income. 
Meanwhile, the quota from State governments rose from $267,663 
to $3,594,441, an increase of over 1,300 per cent. Even more 
significant is the extent to which these State contributions have 
become general. Whereas in 1896 half the entire State approx)ria- 
tions were made by Mew York and Ohio, with no appropriations 
whatever from 29 States and grants of less than $2,(K)0 each from 7 
others, in 1920 only 6 States reported no direct State support, while 
12 States received over $100,000 each, exclusive of Federal funds. In 
the latter year both Ohio and Minnesota were appropriating funds 
substantially equal to the aggregate of the State allotments to all 
the stations 25 years before. 

Such long-range (‘omparisons bi-ing out the great advance which 
has come in financial supj^ort, even though it is still far short of re- 
quirements. Thai the discrepancy in this respect is probably as fully 
apparent to-day as it was then reflects tlie unprecedented advance in 
the vision of the subject and the opportunity for lielpful investiga- 
tion. If the need stood still it would reflect a cessation of growth 
which would be a sad commentary on agricultural science. 

It is scarcely necessary to say that consideration of the total rev- 
enues based laerclj^ on the comparative figures for (he beginning and 
close of the twenty-five year period wx)uld indicate an increased pros- 
perity mimh greater than has actually occurred, since it would fail 
to take into account the great change in conditions, notably those 
brought about by the war. Concerning the actual situation in 1920, 
the report points out that that year, like those iminedialely ])rec*eding, 
was really a critical period for the stations, which w’^erc attempting to 
maintain their activities under unusual costs on a pre-w^ar income. 
As compared w ith the previous year. “ wdiile the total income of the 
stations sliowed a small aggregate increase, its purchasing power fell 
off very materially. In many eases there was no increase in State 
support, and in a few^ instances there wus an adual decrease. The 
result w’as a serious curtailment of the lines of investigation, and in- 
ability to take up many questions upon wliich there is demand for 
information.” 

Some indication of the financial difficulties confronting most of 
these institutions may be afforded by a scrutiny of the funds expended 
for additions to equipment. In 1896 about $11,000 w^as available 
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for additions to the library, and close to $15,000 for apparatus. In 
1920, despite the /:?reat exj)ansion of the station work and pei*sonnel 
and the increased cost of books and apparatus, only about $21,000 
and $42,000 was disbursed for these respective purposes. In case 
of the library, the stations have undoubtedly profited by the in- 
creased facilities afforded by the colleges with wliicii they are con- 
nected, and this has decreased the demands upon their funds for 
that purpose. The expenditure for scientific equipment, however, 
is a relatively low aggregate for a group of over 50 scientific iiLsti- 
tutions, and in the case of numerous individual stations shows an 
actual reduction from those of the earlier days. To be sure, these 
items make up only a small proportion of the total budget, but they 
indicate the scrupulous economy the stations are forced to exercise. 
The data at hand w^arrant the observation made in the report that 

with decreased purchasing power of the funds available, it has be- 
come difficult not only to purchase necessary new apparatus, equip- 
ment, and live stock, l)ut in some cases the replacement and preven- 
tion of deterioration of the present equipment has Iwcome a serious 
problem.” 

With resjiect to the station personnel, while the data further 
indicate that the number more than tripled from 189G to 1920, the 
proportion of the staff giving full-time service to tlie station actually 
decreased from 54 to 42 per cent. The 1920 report draws attention to 
the tendency to utilize more and more the station force for teaching 
purposes to the frequent disadvantage of the investigational work. 
That this is not altogether a new difficulty is apparent from the 
report of 1897, wliich states that ‘Hhere is still some difficulty in 
securing a proper adjustment of the salaries and work of officers 
employed in both college and station. Teaching involves the regular 
performance of routine duties, which constitute a drain upon the 
energies of the teacher that can not easily l)e measured b}" the time 
spent in the classroom. The value of the best performance of either 
teaching or experimenting can not be estimated in terms of the hours 
actually spent at the task. The essentia] thing is that the worker, 
whetlier teaching or experimenting, shall have such full command 
of his time and energies as to secure the best results of which he is 
capable.” Undoubtedly there has been progress in the direction of 
reducing the amount of teaching by many of the leading workers 
in the stations, the instruction frequently being confined to advanced 
subjects or gi'aduatc students. Still the interference of other arduous 
duties is a very frequent cause of complaint, due in many cases to the 
growth of the colleges; and withal it is not a little surprising to 
reflect that after all the lapse of years, the tendency „as indicated by 
these figures is in the reverse direction from that generally realized 
io be desirable. 
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The change in composition and character of the staff is one that 
can not escape notice in any comparison of conditions 25 years ago 
and now. The number of specialists has increased, and their training 
for research has shown marked improvement. And beyond this the 
staff is more generally adapted to the special lines of investigation 
carried on by the station. Originally it was assumed that it must 
cover the wliole range of agricultural subjects — at least be able to 
supply information over the whole field. It must embrace an agri- 
culturist and a horticulturist, representing the practical aspects of 
these great divisions, and must have a representative of the chief 
branches of science related to agricultm^e — a chemist, a botanist, an 
entomologist, often a veterinarian, sometimes a geologist, zoologist, 
and other “consulting” specialists. Specializing came later after 
the field of agriculture had been seen more clearly and differentiated. 
The agriculturist passed off the R(‘ene, and the agronomist, the soil 
expert, and the plant breeder marked the splitting up of this subject. 
Pathologists and physiologists took the place of the general officer 
assigned to botany, and in horticulture, animal husbandry, dairying, 
etc., new specialists took up more restricted divisions of the field. 
Later came geneticists, economists, rural engineers, and othei*s, each 
marking advance in the conception of the real range and reach of 
agricultural investigation, and bringing new points of view and new 
needs for development. For so relatively short a period the change in 
the organization of the subject of agriculture has been remarkable. 

From the historical point of view, it is of interest to note that one 
of the principal obstacles to the uninterrupted progress of the station 
work has always been the fre(]iiency of changes in the personnel. The 
earlier reports, however, bear witness to the not infrequent radical 
reorganizations of the past because of political conditions or other 
causes which are now comparatively rare. Within late years the 
changes have still been far too numerous, but the prevailing causes 
have been the relatively low salaries, the comjietition of institutions 
among themselves, and the opportunities open in other lines. The 
effect of (diange and instability in the working staff becomes in- 
creasingly serious with the broadening tecdini cal character of research 
projects. 

In another respect, the station ])roblems of to-day have undergone 
a radical change. Twenty-five years ago one of their prevailing 
weaknesses was the dissipation of the meager funds through the at- 
temjited maintenance of many substations, resulting in superficial 
tests in a few localities at the expense of the more fundamental in- 
vestigations for tlie general benefit of tlic agriculture of the entire 
State. In the interest of conserving the Federal funds, restrictions 
were found necessary upon expenditures from the Hatch fund for 
such purposes, although it was pointed out in the report for 1896 that 
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“if there were abundant means for the purpose there would, of 
course, be good reason for the establishment of what might be called 
•fields of demonstration’ at different points in the State, where im- 
proved methods of agriculture and simple experiments such as the 
testing of plants, of field crops, and fruits could be carried on for tlie 
instruction of the neighboring farmers.” Gradually the provision 
of State and local funds has brought about the establishment of many 
substations, <*oopcrative experimental fields, and similar enterprises. 
The 1 920 report notes activities of these types in 37 States, and com- 
menting thereon states that “the plan of extending the experimental 
work to typical sections of the State has been found advantageous, 
and in some cases quite essential to a study of local problems. In 
addition to the broad testing of results secured at the central station, 
such work brings out tlie local adaptation which may be necessajy.” 

As regards publications, the statisiics indicate increases in both 
number and distribution which are smaller than might have been ex- 
pected. For this there are doubtless several reasons. One of these is 
the higher cost i>f printing. The re])ort for 1920 i)oints out that the 
publishing item has now become a heavy one with many stations, 
amounting in some cases to approximately $20,000 j)er annum, while 
even in the smaller institutions it reaches $5,000 or more. The need 
for tlu^ husbanding of funds has also tended to decrease the size of the 
editions, lu'cessitating revision of the mailing lists and limitations in 
many cases of the number sent outside the State. 

Perhaps a more potent factor, however, has been the marked change 
in the stations’ publication jioliiries. Twenty-five years ago a large 
])roportion of the publications were of a popular nature. The sta- 
tions were the main source of agricultural information for the public, 
and they sought by all reasonable means to place their bulletins and 
circulars in the hands of as many farmers as possible. This tended 
to swell the mailing lists to relatively large figures. Now the lists are 
more restricted, l)ut they probably represent a more interested <^on- 
stituency. So too, the present-day bulletins are confined for the most 
])art to accounts of the ex})eriments and investigations at the issuing 
station, and in addition a vast amount of technical material is re- 
ported in scientific journals, research series, and through other chan- 
nels. Likewise, there is now more attention to adapting the publica- 
tions to the audience. Popular accounts are published in the press, 
and reliance is rested on the extension service for spreading the re- 
sults more widely. Hence the total amount of publication has in- 
ci’eased to an extent to which there are no data for measuring. 

Comparison of the scope and amount of work under way to-day 
and a quarter of a century ago is hampered by the less formal meth- 
ods of organizing research in the past. The project method is still 
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of relatively recent adoption in most of the stations, and only within 
the last three years has the preparation of a classified list of projects 
for these institutions as a whole been attempted. The latest of these 
lists reflects the progress which is gradually beiHg attained in this 
direction. 

According to the revised project list of 1921, the aggregate num- 
ber of separate projects under way at the stations during that year 
was 4,770, an average of about 95 per station. Of the total number 
of projects, 52 are administrative, control, or regulatory, leaving 
4,718 projects dealing with experimentation and research. If to 
these are added 147 projects of the insular stations, the total is 4,865. 
This is an increase of more than 500 projects over the list prepared 
for 1920 and of more than 1,000 over the initial compilation of 1919. 

The marked increase in the number of projects is somewhat sur- 
prising, esp>ecially in view of the financial difliculties confronting 
most of the stations. Probably, however, too great significance 
should not be attached to a comparison based merely on an enumera- 
tion of project titles. Quite certainly one important factor has been 
the more complete adoption by the stations of the project system itself. 
Doubtless too, the tendency toward greater definiteness in restating 
projects has resulted in a splitting up of numerous undertakings 
formerly described in more general terms, with a consequent increase 
in the total number but without a corresponding extension of the 
work actually under way. In still other cases, the addition of new 
projects without a rigorous weeding out of the list of others in a 
dormant state would swell the total number. 

Making allowance for all such conditions, it is not clear that ma- 
terial progress is being attained toward a concentration of effort, 
with a stressing of the more important lines of inquiry. Two years 
ago, when the list showed an average of 65 projects per station, the 
view was expressed that this number was far too large in the case 
of many stations and manifestly more than could usually be carried 
to advantage. From this point of view the 50 per cent increase now 
indicated would seem to justify close scrutiny by administrative 
oflicers of the work under way. 

Examination of the list as to classification by subject matter dis- 
closes that the increase in number has been particularly marked in 
agronomy, rising from something over 1,000 projects in 1919 to 1,960 
in 1921. This virtual doubling along this line, in itself as large as 
the entire increase for all projects, is somewhat difficult of explana- 
tion but may be caused in large part by the greater itemization in 
specific groups of studies previously listed under more general head- 
ings. 

For the remaining subjects, smaller increases are noted. Botany 
and horticulture now comprise nearly 1,000 projects, and animal 
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husbandry about 700. There has been an increase from nearly 700 
to slightly over 800 projects in plant diseases and insect pests. The 
stations have averaged to add one more project each in rural engi- 
neering and rural economics, but the total number in these lines is 
still only 159 and 172 respectively. One rather notable development, 
however, has been the greater attention given to rural sociology. 
J'or this subject only two projects were listed in 1919, while in 1921 
the number had risen to 30. 

One potential service of these lists is the bringing to light of pos- 
sible instances of duplication of work, fears concerning which are 
sometimes expressed. As was the case in previous years, the number 
of instances of duplication, other than that which is necessary to 
meet the varying requirements of different localities or the rounding 
out of studies of some of the larger problems, was small. While 
there is a certain similiarity among projects carried by different 
States, familiarity with the projects shows that they have specific dif- 
ferences and are mainly on an individual basis. Various stations are 
studying the same general subjects, but the nature and conditions of 
their inquiries or experiments vary in different instances, so that 
unnecessary or undesirable duplication is reduced to a minimum. 

The compilation of these lists seems to be meeting a well-recognized 
need. In the words of the 1920 report on work and expenditures, 
there is already evidence that it ‘‘is bringing about a better under- 
standing among the stations in regard to their activities, and that 
their work is being more specifically outlined. It has tended to 
remove unne(;essary duplication and has gone a long way in the 
direction of promoting successful cooperation.” 

Another recent publication is at hand which is of much interest 
from several points of view. This is a check list of publications of 
the stations on the subject of plant pathology. It was compiled in 
the library of the Bureau of Plant Industry, and constitutes one 
of the series of bibliographical contributions instituted some time 
ago by the Department Library. Like the list of station projects 
already referred to, it is issued in mimeographed form and restricted 
edition. 

The check list covers the period from 1876 to 1920, and, accord- 
ing to its preface, aims to include references to all material dealing 
with plant pathology found in the station literature. The hope 
is expressed that it will be useful to persons who wish to accumulate 
or complete files of the literature of the subject, and that it may 
also have some historical value since it gives opportunity for a 
general survey of the development of the work on plant pathology 
in the various stations. In view of the care and painstaking efforts 
9138—22 2 
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evidenced in its preparation, it seems certain that both these hopes 
will be realized. 

The material is arranged by stations and series of publications. 
Altogether nearly 4,000 entries are listed, the Michigan and New 
York State Stations leading with about 250 entries each. These 
figures indicate the large amount of attention given by the stations to 
plant pathology since their establishment. When it is recalled that 
on the basis of the list of station projects, this subject represents 
less than 8 per cent of the activities of the stations, the amount of 
ground they have covered in the field of agriculture as a whole since 
beginning operations becomes apparent. ITie need of carefully fos- 
tering and systematically developing agencies making readily avail- 
able the great mass of material which is accumulating is also manifest. 



RECENT WORK IN AGRICULTURAL SCIENCE. 


AGEICULTITKAI CHEMISTRY— AGEOTECHNY. 

The KJeldahl nitro^^en method and its modifications, A. J'l Paul and E. H. 
Bekry {Jour. Ashoc. Off. Afjr. Ghent., 5 {1921), No. 1, pp. 108-132).— \n this 
report of an extensive investij^ation of the details of the Kjeldahl nitroj^en 
method, made with a view to perfe<*tin^i: the technique so that discrepancies 
in results may be avoided, the plan of investij?ation consisted first in a study 
of the infiuence of the various parts of the necessary ai)i)aratiis, using only 
pure salts of aminonla for tlu^ determinations. This was followed by a study 
of the details of the digestion, particularly with resjiect to the influence of 
the different substajK'es used to liasten oxidation. In this study both am- 
monium salts and samples of cottonseed meal were used. The method was 
then studitMl in detail on the samples of eotton.seed meal and on other prod- 
ucts, and finally a study was made of the effect on the results of the 
presence of nitrates in the mibstanct^s to be digested and of nitrous acid fumes 
in the atmosphere surrounding the digestion apfiaratus. Taken in order, the 
various points brought out in this Investigation arti as follows*. 

The Kjeldahl connec»ting bulb is much more efficient than plain bent tubes 
with or without bulbs and should be used to obtain tlie iK^t results. When 
sufficient acid W'as u.sed In the rweiving flask to neutralize 85.5 per cent of the 
ammonia distilled over, the amount retained was fiO S7 and Ofi.OS per cent. This 
is thought to indicate that, while advisable, it is not absolutely necessary to 
use sufficient acid to neutralize all the ammonia to be distilled over. Practi- 
cally all the ammonia passes over with the first 75 cc. of the distillate and 
all of it with 100 cc. 

The volume of the liquid in the distilling flask should be kept well above 
10 cc. and the flame never allowed to touch the flask above the liquid. To 
safeguard against this danger the use is recommended of asbestos guards 
with holes of such a size that only that part of the flask which actually con- 
tains the liquid is exi>osed to the flame. 

If mercury is used during the dig^^tion and sulpbid is not added to pre<*ipl- 
tate the mercury before distillation, a loss of from 12 to 15 per cent of 
ammonia results. When copper sulphate is used in place of mercury the ad- 
dition of potassium sulphid is unnecessary. Potassium permanganate is of no 
value and lends to result in a loss of ammonia. It is impossible to get maxi- 
mum resulfs with sulphuric acid alone. The reagents in addition to sulphuric 
acid which yield the maximum results in the minimum of time are combined 
potassium or sodium sulphate, mercuric oxid, and potassium sulphid. If 
copper sulphate is used in place of mercuric oxid and potassium sulphid the 
time of digestion mu.st bo lengthened. 

Detailed directions embodying these findings are given for tho nitrogen de- 
termination of cottonseed meal. If mercuric oxid is used, the digestion should 
be continued for 3 hours, and if copi^er sulphate for 0 hours after tho 
solution clears. The time required for the digestion of other materials with 
mercury and with copper sulphate, respectively, is given as 1 and 2 h<mrs for 
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flour, ^ and 2 hours for powdered milk, 2 and 6 liours for gelatin, 1 and 5 
hours for egg albumin, and 4 and 8 hours for tankage. 

The preseiK‘e of nitrates in the original sample was found to yield higher 
results than would be obtained without the nitrate. The addition of nitrates 
to the digested solution or the presence of nitrous fumes in the hood in which 
the digestion was being conducted was found to cause a decided loss of nitro» 
gen. The importance is emphasized of eliminating and carefully guarding 
against the presence of nitrous fumes in the vicinity of the digestion api)aratus. 

The inicro-nitrogen determination in agricultural materials, W. Geit.- 
MANN (Jour. Landw.y 68 (1920) , No. 4f PP- 235-254, 4 )- — This is a brief dis> 

cussion of the applicability of the micro-Kjcldahl met bod to tlui examination 
of agricultural materials and of the principal sources of error in the determina* 
tion and means of avoiding them. 

Boric acid for neutralizing ammonia in nitrogen determinations, H. D. 
Spears (Jonr. Affsoc. Off. Apr. Chent., 5 (1921) y No. /, pp. 105-108). — A compari- 
son has been made on 00 laboratory sami)les of fet^ding stuffs of the use of sul- 
phuric acid and of boric acid, as recommended by Scales and llarris<m (E. S. K., 
42, p. 802), in neutralizing the aminonJa in nitrogen determinations. Com- 
parable results wer<‘ obtained with both inetliods. Bromcresol purple has 
been found to ghe good results as an indicator in the determination with 
boric acid. 

A modi tied method for the determination of phosphoric acid, A. W. 

Cj.akk and R. F. Keeler (Jour. Assoc. Off. Agr. Chcrn.y 5 (1921), No. 1, pp. lOSy 
104 ). — A modified proce<lure for determining phosphoric acid gravimetrically 
l)y precipitation witli ammonium molybdate solution has been developed at the 
New York .State Experiment Station. The directions for the method arc as 
follows : 

“Dissolve 2 gm. of the sample in 30 cc, of concentrated nitric acid and 10 
cc. of Jiydrochloric acid. Boil until solution is complete, (‘ool, dilute to a 
\olume of 200 cc., mix, and pour tlirougli a dry filter. Neutralize a portion 
equivalent to 0.25 gm. willi ammonium liydroxid and acidify with nitric acid. 
Add 50 cc. of 20 jier cent ammonium nitrate solution, and then sufficient 
ammonium molybdate solution to completely precipitate the phosphorus (35 cc. 
added for samples containing between 6 and 12 jier cent of total xihosphorlc 
acid). Do not heat the solution, but allow it to stand over night at room 
temperature. Filter on a weighed porcelain Gooch (Tudble of 25 cc. capacity 
dried at 120® C. Wash 8 times with 2 per c(*nt nitric acid, filling the crucible 
about half full eavh time. Wahh twioo witli cold distilled winter, dry for 2 
hours at J20®, and weigh.” 

The factor for ('omerting the w'cight of thc‘ ammonium pliosphomolybdate to 
plioKphoric acid 0.03723. 

The conipo.sition and preparation of u neutral solution of ammonium 
citrate, O. S. Robinson (Jmir. Assoc. Off. Agr. Oheni., 5 (1921), No. 1, pp. 
02-97). — Previously rioted from another source (E. S. R., 43, p. 113). 

Sulphur in proteins. — I, The effect of acid hydrolysis upon cystin, W, F. 
Hoffman and R. A, Goktner (Jour. Amer. Chem. i^oc., 44 (1922), No. 2, pp. 
34I-S6O, fig. i).-~This contribution from the Minnesota Experiment Station is 
the first of a series of papers reporting an extensive investigation regarding 
sulphur linkages in the pri>tein molecule, the particular object of the present 
study being to tost the effect on cystin of prolonged heating with hydrochloric 
acid, Cystin prepared from human hair w^as subjected to liydrolysis with 
hydrochloric acid iu an apparatus so arranged as to permit the absorption of 
hydrogen sulplild and carbon dioxid in suitable towers. At stated intervals 
the process was stopped, an aliiiuot of the solution r(‘moved for analysis, the 
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<X >2 and HaS in tlie respective towers determined, and the process repeated. 
The analyses of the samples removed at different intervals included determi- 
nations of sulphate and total sulphur, cyst in by the brornate method, nitro^ten 
not precipitable with phosphotungstic acid, and total amino and ammonia 
nitrogen. 

The data obtained show that there is hut little decomposition of the cystin 
by the method of hydrolysis employed. The ammonia formation, loss of carbon 
dioxld, and bydrog(‘n sulpliid evolution show a very slow progressive decom- 
position. The phosr>hotungstate at the end of a long period of boiling is more 
soluble than at the beginning. The solution at the end of the hydrolysis 
pericHl is optically ina(‘tlve. This Is thought to indicate that the cystin on long 
boiling with hydiwhlorlc acid is ('hanged into an isomeric* form which Is optically 
Inactive and has different physical and <dieinic‘al proi>erties from the original 
cystin. It is suggested that this Is the form of cystin which has becni synthe- 
sized, and that the natural /-cystin crystallizing in hexagonal jilates has never 
hcHm synthesized. 

The (let(^rini nation of the tyrosin content of proteins, o. and W. 

FuErsciTMANN {IHochem. Ztfivhr., J27 (102 Ko. J-G, pp. iGl-UfO ). — A ('ritii'al 
study of various nadhods c^f det ernilriing the tyrosin contmit of prcReins is 
report (Ml, with experimental data leading to the conclusion that the most 
a(*curate iiaHhod is the brornin addition method of Brown and Millar, as 
deserihed by Idi miner and Eaves (K. S. K., Jil, p. 807). In this, the protein 
is liydrolyzed with a(‘id and treat('<l wltli phosphotungsl ic acid to free the mate- 
rial from tryptophan and lUstidin. The gravinmtric method is considered to 
give slightly low, and the colorhmdric method of Folin and Denis too high, 
results. A diazo method, after the removal of liistidin by pbosphotungstic 
acid, is thought to ofG'r possiliilities lor tlie quantitative detenninaticm on 
further develojmieut of the tecdinapie, 

Kdlble fats and oils, W. II, Simmons and A. Mitcijkil Scoft, 

Greenwood <k Hon, 1921, 2. ed., rvr., pj). l7//-f /<S.9, dlis. 0), —Among the ehangt^s 
in tiie second (Hlition of this liook ( E. S. K., 20, p. 258) may be noted an exten- 
sion of tin* ehapt(‘r on iriargarin and a nf*\v chapter on hydrogenated oils. 

The unsaponiliahle constituents (higher alcohols) of shark and rayOsli 
liver oils, ISt. TsiT.iiaioro and Y. Toyvma {(lirm I'wscltau (leh. Fcfte, Oc/f\ 
Wachse, u. lUirzc, 20 (1022), IS os. J,. pp. 27-20 ; 5, pp. 3o-S7 ; G, pp. 43- 4G) .—The 
authors nqiort the isolation from the unsaponlfUihle fraction of shark and 
ruyhsU liver oils of t\^’o new alcohols, a saturated alcohol of the formula 
and an unsaturated \olatile alcohol of the formula (^oIGoOa The 
fonner has been named butyl and the latter selac^hyl alcohol. 

A simpler method of determining aeetyl valiKvs, E, W. Cook (dour. Amer. 
Chau. Hoc., 4k (1022), No. 2, pp. 302-304)- — Tlie forinula suggested, the deriva- 

S' — S 

tion of which is giv(*n in full, is A“:j 0(XK)7r>S 

where S and S'- the saponllication numbers of the fat before and after acetyla- 
tion. It is to be iU)t(Ml that this formula, although derived by simple algebraic 
Kpiations instead of <*niploying the limit of a geometric series as was (tone 
by Andre (E. S. B., 45, p. 710), is e.ssentlally the same as that of Aiidn\ with 
the exception that the value of the con.stant is such as to give the acetyl value 
in terms of milligrams instead of grams. 

The detection of soy-bean oil, I^tz (Chcm. I’msdiau Gch. Feite, Ode, 
)Tach8e, u. Harzc, 29 (1022), No. 4 j PP- 20, 30 ). — The method of testing for S(^y- 
hean oil with uranium nitrate or acetate, as suggested by Newhall (E. S. R., 
44, p. 805), has been found to be quite unreliable. In the author’s experience 
the characteristic yellow color is produced by pure soy-bean oil either in the 
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natural «tafe or hydrogenated but not by several conimerclal samples of soy- 
bean oil. Linseed oil, crude and refined rape-seed oil, I’efined cottonseed oil, 
and peanut oil gave a yellow color but paler than that of soy-bean oil. The 
author is of the opinion that the color is simply the natural coloring matter 
of the oil dissolving in the uranium solution and that consequently sami>le« of 
soy-bean oil which have different natural colors will show the same differences 
in the color test 

A guide to the detection, separation, and determination of monosac- 
charids and aldehyde acids. A, W. van dkk Haar (AnJHtung ziun Nachwein, 
ziir Trennung und Bcatimmung dcr Monosaccharide und Aid chyd soar en. Ber- 
lin: Borntra^gei' Bros., J920, pp. xyi-^SJji5, figs. J4)- — This is an extensive 
treatise dealing with the identification of raonosaccharids, particularly in 
glucoslds, the subject matter including a sui*vey of methods from the literature 
and descriptions of methods developed by the author for dealing with mixtures 
containing from two to four inonosaccharids. The two concluding chapters 
give detailed examples of the processes described in tlie previous chapters as 
applied to a hypothetical mixture of eight monosaccharkls, tind to the hydrolysis 
products of the gum from tlic apricot tree, chestnut seed saponin, and gum 
tragacanth. 

A study of the details of the crude fiber method, G. L. Btdwkll and L. E. 
Bopst (Jour. Assoc. Off. Agr. Chem., 5 (J921),No. 1, pp. ffS-lO). — A critical study 
of the Official method of determining crude fiber is reported, together with new 
details for conducting the determination, which, if followed carefully, is said 
to yield concordant results. The more important points brought out in the 
study are summarized as follows: 

“ Liebig condensers are the most efficient that may he used. Samples taking 
more than 5 minutes to filter after digestion should not be reported. Samples 
of high protein content, under delayed filtration, act just opposite to those of 
low protein content. Any container having 1.5 in. of boiling depth may be 
used. The presence of fat in charge during fiber determinations notic»eably 
raises the results. There Is a gain in ether extract when the charge has been 
previously digested with 1.25 per cent sulphuric acid. The liner the material is 
ground the lower the fiber content. More uniform results are obtained using 
a 40-niesh sieve.’* 

Keport on coloring matters in foods, W. E. Mathew son (Jour. Assoc, Off. 
Agr. Cheni,, 5 (1921), Xo. 2, pp. 196-218, figs. 2). — This rei>ort consists princi- 
pally of tentative methods for the analysis of coal tar food colors, the methods 
being for the most part adapted from those described by Hess in Bulletin 147 
of the Bureau of Ghemistry, tJ. S, D. A. (E. S. II., 26, p. 609). 

Effect of the use of different instruments in making a microscopic ex- 
amination for mold in tomato products, B. J. How^ard (Jour. Assoc. Off. 
Agr. Ghem., 5 (1921), No. 2, pp. 226-229). — A study is reiK>rted of the effect 
upon the mold count of the form of sampling instrument with which the test 
drop is taken for Uie Official method of determining mold in tomato products. 
From the average results obtained by three different observers using various 
implements for sampling, it was found that the greatest variations occurred 
with the use of the pipette and the smallest with medium or large scalpels. 

Salad dressings and their analysis, H. A. LEPPEit (Jour, Assoc. Off. Agr. 
€hem., 5 (1921), No. 2, pp. 248-253). — ^Tentative metlKxls for the analysis of 
salad dressings are described, and the results obtained in the use of these 
methods on several types of salad dressing are reporte<l. 

Cacao products with special reference to shell content, B. H. Silberbero 
(Jour. Assoc. Off. Agr. Chem., 5 (1921), No. 2, pp. 260-262).— A brief descTiption 
is given of the different stages in the process of manufacture of cacao products, 
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followed by a discussion of tbe percentage of shells in the nibs as obtained 
direct from the hoppers. Samples obtained in 11 out of 17 factories showed 
an average of 1,32, a maximum of 2.55, and a minimum of 0.65 per cent. It 
is considered that a fair limit of tolerance in cacao or chocolate products 
would be 2 per cent on the basis of the original nibs or liquor, or 4 per cent 
on a fat- and sugar-free basis. 

Keport on the determination of shells in cacao products, W. C, Tabkb 
(Jour, Assoc. Off. Agr. Chem., 5 (1921), No, 2, pp. 253-259).— The author dis- 
cusses from the literature and from data obtained at the Bureau of Chemistry, 
U. S. D. A., the value of various methods of determining shells in cacao 
products. 

The crude fiber method Is considered the best single chemical determination, 
altbough it does not detect a smaller amount than 4 per cent of shells. 
A microscopic method of counting the stone cells in a given quantity of the 
material has been found to give fairly accurate results below a maximum of 
5 per cent shells on a fat-free basis. The method Is, however, considered to 
be very trying and tedious, and to require considerable experience in its 
manipulation. 

Repoi't on coffee, H. A. Leippiok (Jour. Assoc. Off. Agr. Cheni., 5 (1921), No. 
2, pp. 267-27S ). — This paper deals with the apifiication of the method of deter- 
mining caffeln developHl by I*ower and Chestnut (E. S. R., 41, p. 412) to the 
determination of <*alTein in codec. This method was found to give concordant 
results ami to work tHpiaily well on roasted, unroasted, and decaffeinated coffee. 

Kobusta coffee, A. Vikhoever and H. A. I..epper (Jour, Assoc. Off. Agr. 
Chetn., 5 (1921), No. 2, pp. 274-288, figs. 2 ). — The botanical and chemical char- 
acteristics of Ilobusta coffee (Coffea rohusta), which is being grown on a 
large scale in Java, are <lescribed, and commercial data are given on its eco- 
nomic significance, yield per acre, extent of cultivation, importation, utiliza- 
tion, price, and flavor. The amount of caffein in Rohusta coffee, while appear- 
ing to be somewhat larger than In other South American coffee species, does 
not exceed the maximum limits observed for coffee in general. Aside from 
the ether extractives, which are lower than in other varieties of coffee, the 
composition does not seem to differ markedly from other coffees. 

A note on the polarization of vinegars, R. W. Balcom and E. Yanovsky 
(Jour. Assoc. Off. Agr. Chem., 5 (1921), No. 2, pp. 245-248 ). — Evidence is pre- 
sented that the use of lead salts for the clarification of cider vinegar pre- 
liminary to polarization may lea<l to entirely misleading results, particularly 
if the lead is not removed from the filtrate. It is suggested that preliminary 
treatment before polarization should be for tlio sole purpose of removing 
turbidity and color, and that for this purpose eponit, Norit, or other similar 
decolorizing carbons would give entirely satisfactory results. 

The chemistry of the formation and manufacture of dairy products and 
factors influencing milk production and the composition and properties 
of milk, L. S. Palmer (Minnesota l^ta. Rpt. 1921, pp. 35-38).— -This is the prog- 
ress report on a number of studies on the chemistry of dairy products. 

I, A study of the chemistry and physlco-chetnistry of churning and the factors 
which influence churnahility . — By the use of two microscopic methods which 
have l)een develotK^d for distinguishing oil-ln-watc'r from water-ln-oll types of 
emulsions, it has been found that milk is an emulsion of tbe former and butter 
of tbe latter type. From determinations of the inversion of phases followed by 
the change in conductivity during churning, it is concluded that the change in 
type of emulsion is gradual during the churning process, that it is never com- 
plete with ordinary cream, and that the inversion of phases is probably com- 
plete some time before the butter “breaks.” The H-ion concentration of the 
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cream, particularly with reference to the isoele<*tric i)oint of casein, is con- 
sidered to be a factor of great importance in churning, but it is thought the 
ratio of calcium and sodium ions in the cream Is without influence on the 
rate or extent of inversion of phases in the churning process. 

II. Enzyrm of milk and their relation to abnormal fcrrnentati^ms, — Definite 
proof has been obtained that the so-called bitter fermentation of milk is the 
result of lipase action as previously suggested (E. S. K., 43, p. 712). This 
fermentation proceeds rapidly in sterile samples, particularly at Incubation 
temperature, and is characterized by the liberation of fatty acids, including 
butyric acid, and by an increase in the viscosity of the milk which makes 
churning difficult. Heating milk at 72** C. for two or three minute.s almost 
entirely prevents this fermentation. 

Other chemical studies on milk and dairy products lisied in this rei)ort have 
been previously noted from other sources (E. S. K., 40, p. 802; 47, p. 109). 

The cryoscopy of milk, J. Hoetvet (Jour. Aasoe. Off. Ayr. Chmn., 5 (1921), 
No. 2, pp. 172-176, fig. 1). — Previously noted from the compl<‘te report (E. S. K., 
45, p. 500). 

Observations on the creaming of milk, O. Raiin (KoVoid Ztsohr., 30 (1922), 
No. 2, pp. 110-114). — Observations are reported on the efIVct of various factors 
on the rapidity and extent of the rising of cream in milk under different 
conditions. The data show that the addition of gelatin leads to a quicker 
creaming, a thicker layer of cream of a more spongy consistency and lower 
fat content, and a very complete separation of the fat in the (*ream. Other 
colloidal substances hastened and noncolloldal substances retarded the sep- 
aration of cream from raw milk and restored the creaming power of cooked 
milk. 

Observations of the creaming process through a horizontal microscoi>e re- 
vealed striking differences. In raw milk there seemed to he a grouping of 
fat globules into larger and smaller masses, while in heated milk the fat 
globules appeared quite distinct. A study of the rapidity of movement of 
the diflerent-sized globulins showed that the larger glohul(*s had a much 
greater buoyancy than the small, and consequently moved up through the 
liquid more rapidly. It is to this greater buoyancy that the more rapid sei)- 
aration of cream from raw than heated milk is attributed. 

Determination of fat In malted milk, J. T. Keister (Jour. Assoc. Off, Agr. 
Chem., 5 (1921), No. 2, pp. 176. 177). — l^nnts which must be observed in deter- 
mining fat in malted milk by the Roese-Gottlieb method without the use of 
ammonia are outlined. It is considered essential to use great care in obtain- 
ing a homogeneous emulsion of the sample in water (1-gm. sample in K) cc. 
of water). The extraction tube must be shaken at least one minute longer 
than is required in the case of milk powder or other milk products, and a third 
extraction is always necessary. In this third extraction a slight amount of 
Insoluble material is sometimes obtained, which must be determined and the 
proper correction made. 

Report on medicinal plants, A. Yieiioever (Jour. Assoc. Off. Agr. Chem., 5 
(1921), No. 2, pp. 155-163). — This annual report on medicinal plants includes 
the description of a metliod of detecting molds in drugs, foods, and spices by 
Identifying through staining methods the presence of a specific substance, 
chitin, and the method of identifying and differentiating plants and plant prod- 
ucts by means of the pollen grains. 

Tanning materials, A. Harvey (London: Crosby Lockwood cC- Hon, 1921, pp. 
pla. 6, figs. £^l).-~This volume, by the author of Practical I^eather 
Chemistry (E. 8. R., 43, p. 317), deals with the composition of the more im- 
portant tanning materials, the manufacture of tanning materials, and the 
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official methods of analyses of the Society of I^eather Trades’ Chemists and 
the American Leather Chemists’ Association. 

The hypobromlte reaction on urea, l\ Menaitl {Jour, Biol, Chem., 51 
(1922) t No. i, pp. 87 f 88). — This contribution from the Oklahoma Experiment 
Station consists of determinations of nitrogen in urea by several methods, 
the results of which are thought to Indicate that there is no quantitative 
liberation of nitrogen when urea is acted upon by hypobromlte. 

The deternniinatiou of uric add in blood, S. II. Benedict (Jour, Biol, 
Chem., 51 {1922), No. 1, pp. 187-207). — ^The method describeil at lengUi in this 
pajier is recommended for application to the Folin-Wu filtrate from human 
blood (E. S. 11., 41, p. 13). The essential difference between the new method 
and that of Folin and Wu is in the use of an arsenic phosphotungatic acid 
reagent In place of the idiospliotungstic acid reagent of Folin and Denis, and 
of sodium cyaiiid instead of carbonate. Tlie arsenic jiliospho tungstic acid re- 
agent is prepared by dissolving 100 gm. of pure sodium tungstate in about 
600 cc. of water and adding 50 gm. of pure arsenic pentoxid, 25 ec. of 85 per 
cent phosphoric acid, and 20 cc. of concentrated hydrochloric acid. The mix- 
ture is boiled for 20 minutes, coohal, and dihiUnl to 1 liter. Tivis reagent is 
said to yield nearly seven times as mu(*h color from a given weight of uric 
acid as does the phosphoric a<‘id reagent fonmuly employed. 

A ooloriinetrle method for the determination of sugars in normal hnnian 
urine, O. Folin and II. Bicrolttnd {Jour. Biol, (.'firm, 51 {1922), No. 1, pp. 
209-21 J). — The authors have found the coloriraetnc method of Folin and Wu 
for the determination of sugar in blood (E. S. It., 42, p. 712) applieal)le to 
the (U‘t(‘rmination of sugar in normal urine if the urine subjected to a Jire- 
liminary treatment with Idoyd’s reagent. To 5 cc. of urine 5 cc. of n/10 
sulphuric acid, 10 cc, of water, and 1.5 gm. of Lloyd’s reagent are added, 
and tlie mixture is aiiaken gently for two minutes and filtered. Two cc. of the 
filtrate is usf^i for the sugar determination. 

METEOEOLOGY. 

Climate and forest fires in Montana and northern Idaho, 1909 to 1910, 

J. A. Labsen and 0. C. Delavan {U. B, Mo. Weathor Bev., 50 {1922), No. 2, pp. 
55-08, pi. 1, figs. 13). — This article presents in some detail data hearing on the 
relation of weather conditions to distribution and damage of forest fires in 
this region, and discusses the chances of predicting dangerous weather con- 
ditions. Tile data are presented not only in tables but in a number of charts 
and diagrams. 

It is shown that the tire hazard is much greater in the western sections of 
the region, particularly iu Idaho, than in the eastern, due to the fact that in 
the western section.s there is a higli annual and a very low summer rainfall 
This results iu a luxuriant forest growdh with much dead and down material, 
which “ becomes very dry and highly inflammable in summer on ac(*ount of 
the low rainfall and the drying, warm winds coming from the desert region 
east of the Cascades. These winds blow^ against the sunny slopes and reach 
their maximum velocity during the Iiottest part of the day. . . . The record 
shows five years, 1910, 1914, 1917, 1918, and 1919, with serious forest tires, 
and the remaining five years, 1911, 1912, 1913, 1915, and 1916, fairly free 
from fires. The bad fire seasons show subnormal spring and summer rainfall, 
greater than usual amount of sunshine, somewhat higher air temperatures and 
wind velocities. . . . 

“A comparison of climate and fires by months brings out the fact that it Is 
necessary to have at least 2 in. of rainfall for each month iu summer to allay 
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forest tires. The average rainfall In the Idaho and western Montana sections 
is lower than this amount. . . , The most dangerous weatlier for forest fires 
occurs at the time of a succession of high-pressure areas over the Pacific 
Northwest. . , . 

“ The matter of forecasting fire weather in the Pacific Northwest is rendered 
difficult because there are no fixed points of weather observation to the west 
of tlie Pacific coast.” 

The weather element In railroading, (4. H. Burnham (U. Mo. Weather 
Hev.f 50 {1922), No. 1, pp, 1-7, pi. i).—Thc relation of weather, particularly 
temperature, precipitation, and wind, to trains and tracks and the shipment of 
perishable products are discussed. 

“ The weather affects not only the track and rolling stock of the railroad, 
but also the goo<ls which it transports. This is especially true of the trans- 
portation of perishable goods in which temperature is the all-controlling 
factor.” Attention is called particularly to the provision which is made for 
protection from adverse weather conditions in transit of fresh meats and fish, 
dairy i>roducts, potatoes, citrus fruits, and fresh fruits and vegetables in generaL 

Khppou^s classification of climates: A review, P. E. .Jamks {U. 8, Mo, 
Weather Rev., 50 {1922), No. 2, pp. 69-12, pi. i, fif/. 1). — The purpose of this 
rciview is to make this classification available in English for detailerl use. 
Kdppen’s original paper has benm previously noted (E. S. It., 42, p. 212), as 
has also an abstract (E. S. it., 43, p. 418). 

Report of the eWef of the Weather Bureau, 1921 {U. 8. Dept. Affr,, 
Weather Bur. Rpt. 1921, pp. 266, lyls. 7). — The work of the Weather Bureau 
during the fiscal year ended June 30, 1921, is reviewed, and the general 
weather conditions and outstanding meteorological features of 1920 are given, 
including the usual detailed tabular monthly and annual summaries of climato- 
logical data. 

It is stated that no material change occurred in tlie customary annual pro- 
gram of the work of the bureau. Among the features bearing more dlr(H.*tly 
upon agricultural meteorology referred to in the report are warnings of frosts, 
cold waves, blizzards, and weather conditions damaging to perishable food- 
stuffs in shipment; the weather forecasts for fire wardens and forestry asso- 
ciations; the highway weather service; si>ecial forecasts in connection with 
orchard spraying activities ; harvest weather forecast w^ork ; weekly publica- 
tion of weather and crop data; publh-ation of daily bulletins on rainfall and 
temperature in the principal corn, w'heat, cotton, sugar, and rice growing 
States; collection of data and issue of warnings of damaging temperatures in 
the tobacco, fruit, (ru<*k, and alfalfa seed districts; and various mathematical 
studies of the effect of w^eatlier on crops, published from time to time as special 
articles. 

Monthly Weather Review {U. 8. Mo. Weather Rev., 50 {1922), Nos. 1, pp. 
54, 10, figs. S; 2, pp. 55-115, pis. 20, figs. 20). — In addition to detailed sum- 

maries of meteorological, climatological, and seisrnological data and weather 
conditions for January and February, 1922, and bibliograplacal information, 
reprints, reviews, abstracts, and minor notes, these numbers contain the fol- 
lowing contributions : 

No. 1. — The Weather Element in Railroading (illus. ), by G. H. Burnham 
(see above) ; Monthly Mean Temperattires at AnMjuipa, Peru, by A. J. Henry; 
Climate and Health in the South American Tropics, by F. L. Hoffman; Death 
Valley — ^The Hottest Known Region (illus.), by A. H. Palmer; Weather Rec- 
ords at Lookout Stations in Northern Idaho, by J. A. Larsen; Great Floods in 
the Ohio 160 Years Ago (Ulus.), by li. Peniiywitt; The Importance of Wire- 
less Weather Reports from Greenland (Ulus.), by V. Bjerknes; Note on the 
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Kata-tljerinometor, b> L. Hill; A Corrective Note on Rain Cauges, by S. P. 
FerguHoii; Th(‘ Aurorn of May 14-15, 1921, by H. H. Clayton; The Great 
Snowstorm of January 27--20, 1922, Over the Atlantic Coast States (illus.), 
by P. C. Day tual S. P. Fergusson; anri Unusual Disappearance of Glaze at 
Topeka, Kans., by S. D. Flora. 

No, 2 . — fylliuatc and Foro'^t Fires in Montana and Northern Tdalio, lf)09 to 
1910 (illus.), by J. A. lairscai and (J. C. Delevan (see ]>. 315) ; Dust Spiral 
Near Flagstaff, Arlz,, by F W ITaasis; Kbppen's Classihcation of Climates: A 
lieview (illus. )i by P. PI James (see p. 319) ; Ti. P\ Uichaialson on Weather 
Prediction by Numerical Process, by 10. W. Woolard; Meteorology (m Captain 
Amundsen’s Present Arctic Plxpedition, by H. 11. Sverdrup; Instruction in 
Meteorology for Aviators, by W. U. Gregg; Tbe Great Glaze Storm of P\4)ru- 
ary 21-23, 1922, in the Ui)per I.ake Region (illus.), by A. J. Henry, J. Vj. Lock- 
wood, and 1). A. Seeley; On tbe Design of Rain Ganges, by S. P. P’orgussoii ; 
and Correlation Between Wind Velocities at the Surface and Those in the 
Frw^ Air (illus.), hy L. T. Samuels. 

Climatological data for the United States by sections {II S. Agr., 

Weather' Bur. Vlirnnt. Data, 9 iJ922), Nos. !, pp. \ 191}, pis, ,H, /Iff J: 2, pp, 
pis. 3, flff. 1), — These numbers contain brief summaries ami detailed 
tabular statements of climatological data for each State for January and 
P'ebriiary, 1922, respectively. 

Weather, season of 10^0, 0. G. Ski.vig {Minnesota t<ta., Crookston ^uhsta. 
Bpt. 1920, pp, -Ob.servations at the Northwest P^xpenment Station near 

Crookstoii, Minn , on tempiTature, precipitation, cloudiness, and frost-fFw period 
<iuring J92(> are snnunarized in tables and compared with the records of the 
two preceding years, as well as with tlie 19-year average. 

The mean teini)erMture for the year was 39.9° F. The total precipitation was 
9.27 in. as compared \vitli a 10-year average of 17,7 in. The frost-free period 
extended from May 1(1 to September 30. While the rainfall was unusually low, 
it was \\ell distributed and the season was one of the most favorable for crops 
on record. 

SOILS— FERTILIZEKS. 

The nature and properties of soils, T. L. lAf»N and 11. O Buck ^ r an {New 
York: Mavrnillon Co., 1922, pp. F4J<S'8, pJs. 2, lifts This hook is one of 

the Agricultural Science Series, edited In L. H. Bailey. It is a so-called text of 
edaphology, and attempts to cover the imxiortant features of the mechanics, 
physics, chemistry, and biology of soils. 

The first three chapters deal with the general relation lietween soils and vege- 
tation, soil formation, and geological classitii^ation 'Phe next ten chapters deal 
with the mechanics and physics of soils, taking up such specific matters as the 
soil particle, organic and colloidal matter, strmffure and its modification, mois- 
ture and Its control, heat, air, and absorptive properties. Six chapters are 
devoted to soil chemistry covering soil solutions, removal of soil nutrients by 
cropt)ing and leaching, chemical analysis, alkali, acidity, and soil liming. 

In dealing with S(ul biology the authors discuss the carbon, sulphur, and 
mineral cycles and devote considerable apace to the nitrogen cycle. The five 
final chapters deal with fertilixfers, fertilizing practice, and tbe mainhmance of 
soil fertility. 

Ciompositloii of the soil and Its preparation, J. G. Yamandi {Rev Roc. 
Rural Cdrdoba [Arffentina], 21 {1922), No, 385, pp. 6V>07-t>t?.W). —Brief general 
information is given on the physical, mechanical, and chemical composition of 
agricultural soILs, together with a discussion of the factors In their preparation 
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and cultivation of importance to the growth of crops, with particular reference 
to the soils of Argentina. 

Soil survey of the Portneuf area, Idaho, H. G. Lewis and P. Petichsox 
(I/. 8, Dept, Agr.f Adv. Sheets Field Ope?'. Bur. Soils. IPtH, pp. 52, pis. 2, fig. 1, 
map 1), — This survey, made in cooperation with the Idaho Experiment Station, 
deals with the soils of an ui-ea of 743,080 acres, covering the greater part of 
Bannock County in southeastern Idaho. The area Includes several valleys, 
and is bounded on the west by the Bannock Mountain Range and on the east 
by the Portneuf Range. Tlie drainage is princi])aUy into the Snake River 
through tlie Portneuf Ri\er. The larger part of the area is dry faruicsi, hut 
the irrigated urea is considerable. The greater part ot the land is said to be 
practically free from alkali. 

The upland soils range in eolor from gray or light brown to dark brown and 
tlie bottom soils frmii brown to blm^k. Including rough mountainous land, 
rough broken land, rough stony land, scabhmd, and nui(‘k and peat, 23 soil tyr>e8 
of 33 series are mapped, of whicii rough inounlainous land and Ritzville sill 
loam cover 45.2 and 1S.2 r>er cenl ol tin* area, resp('ctively. 

Soil survey of Fayette County, Iowa, A. 11. ?dEYFR ft al. (C. N. ])ept. Apr., 
Adv. Sheets Field Opev. Bur. Soil.s, 1919, pp. JfO, fig. /. map /). -This survey, 
made in coois^ration with tlie Iowa ICxperiment Station, deals with the soils of 
an area of 403,300 ai'res in norlheaslern low a, w hich is (‘oinposed of almost 
flat to steeply rolling counti\\. Th(‘ legional drainage Is said to be goo<l, 

The soils of the county arc derived from glacial drift, loess, ami to a small 
extent from consolidated r(M*k toriiuition They :ire groniied broadly as soils 
developed under ex(‘essi\e moisture and soils deMdoiied under oiitlmiun humid 
conditions. Including muck, 23 soil typi^s (»f 14 series an* ni.ti>|)**d, of which the 
(hirrington loam, Fayette silt loam, and ('lyde silly clay loam <'o\er 42.1, 20.3, 
and 15.4 jier cent of the urea, respectively. 

Soils of eastern Virginia and their uses for truck crop production, .1. A. 
Bonhteel {V. S. Dept. Apt. Bui. J005 (1922), pp. 70, pis. 2S). — A survey is 
reported of the general characteristics and crop adaptations of tlie soils of the 
Norfolk and Easteni Shore districts of eastern Virginia. Tlie Norfolk district 
lies south of the James River and Chesapeake Boy, and contains from 50,000 
to 60,000 acres of truck crops annually. The Eastern Shore district comprises 
the greater part of Acconiac and Northampton CountiOvS, and contains from 
85,000 to 95,000 acres of truck crops annually. The entire region is markeil 
by low ndlef. There arf^ no great iricuuhnities of surf;u‘(*. very little erosion, 
and the land is drained chiefly Ihrongh de(*p-cut (‘sluaries and small npljuul 
streams. Broad undrained areas exi.st upon the uplv.nds Ix'tween the more pro- 
nounced drainage ways. 

The soils of the region are derlviMi fr<un uneoiisolidated deposits of the 
Atlantic Coastal Plain, and range in texture Irom sands and coarse samly loam.s 
to rather lieavy loams. Sandy loams and tine sandy loams predominate, and 
constitute the (*hief areas used for intensive agricultural occupation. The 
different soil series follow’ natural drainage conditions nillim- closely in iheir 
distribution. 

Soil and crop maps made of tliree areas indicate that well-draineil sandy 
loam and fine sandy loam soils are strongly preferred for the growing of truck 
crops. In the Norfolk district the Norfolk fine sandy loam Is tlie most exten- 
sive and the most imi>ortant truck soil. The Sassafras fine sandy loam is much 
less extensive, hut is considertHl valuable for truck crop production. The 
Sassafras and Norfolk coarse sandy loams are of small extent, but are exten- 
sively occupied for the growing of both summer and winter truck crops. Loam 
and gravedly loam soils, and even fine sandy loam soils of the Keyport and 
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Suffolk series, require artificial drainaj?e to become fitted for truck crop pro- 
tiuction. Polatoes are said to constitute the leading crop In the Norfolk district. 
On the Eastern Shore the Sassafras sandy loam is the most extensive and Im- 
l>ortant truck soil. The Keyport sandy loam and Sassafras fine sandy loam 
are also extensively used. I*otatoes also here constitute the most extensively 
grown crop. 

Colorimetric investigation of humus and humification, E. Melin and 
S. OnfiN (Sveriffes Geol. VnOernokn. Arshok 10 {W16), Ko. //, pp. l-JfS, figs. 5; 
also in Jnte/t'natl. Mitt, Jiodenk., 9 (J1920), No. pp, figs. Jf ). — Studies 

are reported whi(‘h demonstrated the use of the colorimetric method for study- 
ing humus extracts of soils and for determining the degree of humification of 
organic soils such as peat. 

IVat as a carrier for bacteria, G. II. EARC-TiioArAS {dour, ia/cr. Peat Hoe,. 
15 (1922), No. 2, pp. 18-25 ). — Lrlef information is given on the seleetion and 
preparation of peat for use in the production of so-called humus fertilizing 
comjMmndN, the purpose of which is apparently to iucrease the bacterial popu- 
lation of the soil. 

Tt is stattMl that the only way to determine the suitability of jieat as a bac- 
terial food and carrier is to place the bacteria in the well-prepared natural bed 
and determine how long they survive. The peat area should be easily and 
completely drained, and the drains shiiiild he so nrrangtHl that irrigation can 
he supplied at will. The most valuahle bacteria for humus fertilizing com- 
pounds are consldi'red to include the nitrogen-gathering bacteria, both the 
Pseudomonas radiricoJa for legumes and the Azotohacter for general crops. 
The acid bacteria, nitrifying, and sulphur bacteria are also thought to be im- 
portant 

Increase of the number of Clostridium pastorianum Winogradsky in 
soils partially sterilized with calcium sulphid, G. Tkuffatt and N. Bezsson- 
oi-F iCompt. Rend. Acud. SeA. \Parm, 172 (1921), No. 21, pp. 1S19-1S22) 
Continuing work previously noted (K. S. K., 45, i). 422), experiments are re- 
ported in which it wuis found that partial sterilization has a marked influence 
on the development of V. pastorianum. Studies with 15 diiTerout soils from 
Tunis and Morocco .showed that of 30 cultures inoculated with different dilu- 
tions of the untreated soils 5 fermented, w hile in tiie ease of partially sterilized 
soils 8 nntlerwent liutyric fermentation within 8 days after treatment. It 
wms further fouml tliat the methods of counting used indicated as high as 
100,000 C. pastorianum ix^r gram of soil, which is from 30 to 100 times greater 
than the number of Azotohacter found by others. It is concluded that C. 
pastorianum is tlie principal blologieal agent fur nitrogen fixation In soil and 
not Azotohacter, 

Green manuring, C. V. Piper and A. .1. Pieters (V. ^ Dept. Agr., Farmers" 
Bui. 1250 (1922), pp. It5, figs. 15). — Practical information on green-manure crops 
and approved green-manuring practi(*es, based largely on studies conducted at 
tlie State agilcultural experiment stations, is here presented. 

[Soils and fertilizers], F, .1. Aiavay et al. (Minnesota Hfa, Rpt. 1921, pp. 
77-81 ). — Experimental w'^ork in progress at the station on soils and fertilizers is 
briefly described. 

Soil fertility and soil management experiments, C. G. Sklviu (Minnesota 
Orookston Suhsta. Rpt. 1920, pp. 26-52, fig. i).--Tlie results of seven experi- 
ments in soil fertility and soil management, employing 242 tenth-acre plats, 
are reported in some detail and discussed. No final conclusions are drawn. 

Fertilizers, O. T. Bergh (Minnesota t8ta. Rpt. 1921, pp. 107, 108). — I'ertilizer 
experiments on upland soil at the Grand KnpUls Substation, in which various 
applications of manure, peat, and coninuTclal fertilizers have been made to 
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potatoefi, oats, and olover and timothy meadow, have shown that stable manure 
is aiJparently the most effective of all fertilizers used. The ph()si)hatic ferti- 
Ihsers have shown the least beneficial ett'ect. The application of peat showed a 
definite beneficial effect on all crops, but to a much smaller extent than the 
application of stable manure. Of the commercial fertilizers, potash produced 
tlie greatest increase of yields. 

The use of fertiUacers on dairy farms, A. II. Whitson and G. Richards 
{Wiscomin 8ta. Bui. S4t (1922), pp. 4). — Practical information on the 

use of fertilizers in the State of Wisconsin is presented in this bulletin. 

It is stated that phosphorus and lime are th(‘ elements most netnled to supple- 
ment manure for all crops. The best method (»f using pliosphate on most dairy 
farms is said to be the regular apjfiicnticni (*r JKH) ll)s of IG ]>er cent add phos- 
phate or 100 Ihs. of 44 per cent treble siii>en»hosp}iate p(*r a<*re on all grain land 
being seedeni to clover. Potash is eonsUhaani to be nmu'cessary except on peat 
or muck soils. 

Vineyard fertilization, C. Ditsskuke {Ayin. Agr. Suinne, 2.i (19:22), No. 1, pp. 
9-12), — Kighi years’ experiments on the siibst lint ion of clnnnioal fertilizers for 
Stable manure on vineyard soils, conducted in view of the Increasing scarcity of 
stable manure, are reported. The soils were stony, alhivial, heavy red glacial, 
and alluvial-glacial clay soils. 

It was found in all cases that a mixture of one-luilf manure and one-hulf 
chemical fertilizers, furnishing complete fertilization, gave much the best 
results. On the stony alluvial soil the same results were obtained with manure 
alone and with ebemical fertilizers alone. On the heavy glacial soil the results 
were in favor of the mamire alone, and on the alluvial-glacial clay soil the re- 
sults favoiMKl the chemical fertilizers It is concluded that a part of the stable 
niamire used as fertilizer fur vineyards can be replaced by chemical fertilizers 
without reducing yields or injuring the quality of the crop. 

The fixation of atmospheric nitrogen, J. Knox (London: (Hmieg d Jack- 
son, 192], 2. ed., pp. jigs. 7).~ This is the se<*oiKl edition of this book 

(E. S. U, in, p. 821i). 11 is stated that while eoniparat 've!y little work of 

importance on the theory of nitrogen fixation has taken place since the first 
edition was published, the development of fixation processes on the technical 
side has recidved an enormous impulse, esi)ecially under the stress of war 
conditions. The chief progress has been in the production of synthetic am- 
monia by tile llnber and cy ana mid pnKM'^ses and in the methods of oxidizing 
ammonia to nitric acid. 

Contributions to the study of aniinonia catalysts, I—V, A T. Lauson kt ai.. 
(Ohcm. and Metall. Engin., 26 (1922), Nos. 11, pp. 493-497, figs. 3: 12, pp. 555 - 
560, figs. 5; 13, pp. 588-5.91?, figs. 5; 14, PP. 047-654, figs. :20 ; 15, pp. 683-6H5, 
figs. 4 )' — Ibc first of a series of contributions from th(‘ Fixed Nitrogen Re- 
search Laboratory, U. 5:5. D. A., by Larson, W. L. Newton, and W. Hawkins, 
the general procedure and equipment used in the laboratory for testing 
ammonia catalysts at atmosifiieric pressure are described. The second contri- 
bution, by Larson and A, P. Brooks, describes apparatus developed and usetl 
In the small-scale testing of ammonia catalysts at variable riressures. The third 
contribution, by R. S, Tour, describes apparatus dc’seloped for the moderate 
scale testing of ammonia catalysts at 300 atmospheres pressure. 

In the fourth eontrihutlon, by Larson and Tour, experiments on the syn- 
thesis of ammonia based upon the results of the previous studies are described, 
and a discussion of the behavior of a type of iron catalyst under varying condi- 
tions of pressure, temperature, and gas velocity is presented. The intimation is 
made that the decrease in efiiciency of ammonia catalysts as the pressure is 
Increased is ranch greater for some catalysts than for others. 
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In the fifth and concluding article of the series, by Larson, the experim^tal 
results which have been obtained In testing a variety of catalysts are pre- 
sented to show to what extent results of tests at low pressures are useful in 
predicting their behavior at higher pressures. It was found that all of 11 
catalysts at 1 atmosphere pressure had an efficiency in excess of 80 i>er cent, 
while at 100 atmospheres only 4 were able to maintain that efficiency. It was 
also observed that certain catalysts which had low efficiencies at 1 atmo- 
sphere pressure showed the highest efficiencies at 100 atmospheres. These 
results are taken to indicate that one can not predict from the results on dry 
gas at 1 atmosphere pressure what the efficiency will be at higher pressures. 

The German and American synthetkvanimonia plants, I— V, K. S. Toub 
{Chem, and Metall, Engin,, 26 (1922), Nos, 6, pp. 2/,5-2Jf8; 7, pp. S07-SJ1; 8, pp. 
S59-362; 9, pp. 411-415; 10, pp. 48S~4(>5, figs, li ). — In this series of five articles 
the methoils of construction and operation and types of apparatus and equip- 
ment which have been develoiied in the U. S. Government synthetic-ammonia 
plant at Sheffield, Ala., and in the German synthetic-ammonia plant at Oppau 
are described In some detail and general comparisons drawn. 

Tlie first article deals with general construction and operation, water and 
fuel requirements, and facilities for housing of equipment and process. The 
second article compares the methods of manufacturing hydrogen and nitrogen 
at the German and American plants, and points out differences in the processes 
for supplying nitrogen. The construction and operation of carbon monoxld 
converters are also described. The third article describes the processes and 
apparatus used at the two plants for the removal of carbon dioxid and carbon 
monoxid and the ad<litIonal purification of the gases required for the ammonia 
synthesis. The fourth article deals with the design and operation of apparatus 
used for the synthesis of ammonia at the two plants, describing different pro- 
cesses for removing the ammonia, and comparing the costs of construction and 
production. The fifth and (concluding article compares the coats of tronstruction 
and of ammonia production at the two plants, and considers the synthetic- 
ammonia problem from the viewpoints of the chemist, engineer, oj^rator, and 
executive. 

Hygroscopicity of some nitrogenous fertilizers, O. 11. van IIakrevkli>- 
Lako (ArrJi. Suikerindvs. Nederland. Indie. 20 (1921), No. 38, pp. 1254-1263; 
also Meded. Proof sta. Jai^a-I^uikerindus., Landbonwfe. Ner., No. 2 (1921), pp. 
10 ). — Studies are reported which led to the conclusion that ammonium sulphate 
nitrate, sodium nitrate, urea, auunoniuin chlorid, and ammonium sulphate 
decrease in hygroscopicity in the order named. 

It was found that urea and ammonium chlorid could be stored safely in the 
driest east monsoon months, altiiough they become damp. This can not he 
done with ammonium sulphate nitrate. During the damp west monsoon 
months urea and, to a less extent, ammonium chlorid became liquid. In many 
localities during the whole year ammonium sulphate nitrate becomes moist on 
contact with air and in the west monsoon easily becomes liquid. Under these 
conditions also only a small amount of water is necessary to make a satis- 
factory solution of ammonium nitrate. Where it is impractical to use sodium 
nitrate, on account of air dampness, it is tliouglit that urea or ammonium 
chlorid may be substituted without any special difficulty. The use of am- 
monium sulphate nitrate in Java is in general discourage<l. 

Fertiliaser experiments with now nitrogenous fertilizers in Brunswick 
Province, 1920-31, O. Nolto and A. Gehkinq (Deut. handw. Presse, 4'^ 
(1922), No. 5, pp. SI, 32). — Tabular data of the results of comparative tests of 
10 different nitrogenous fertilizers with rye on light sandy soil, with potatoes 
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on light sand and sandy loam soils, with sugar beets on loam soils, with to- 
bacco on light sandy soil, and with meadow lands are presented, 

Oypsum ammonium nitrate gave the best results with rye, followed closely 
by ammonium sulphate nitrate, sodium ammonium nitrate, and potassium 
ammonium nitrate. Ammonium sulphate gave the best results with potatoes 
on light sandy soil and ammonium sulphate nitrate on loam soil. Sodium 
nitrate gave the best results with sugar beets and lime nitrogen and ammonium 
sulphate with meadow, followed closely by sodium nitrate. Urea gave the 
best results with tobacco, foUowe<l in order by ammonium sulphate nitrate 
and lime nitrogen. 

Comparative experiments with different nitrogenous fertilizers, P. Bolin 
(Meddeh Centralumt. Forsoksv, Jordl>ruksomrddct, No. 217 (1921), pp. 30; also 
in K. Landtbr. Akad. Handl. oeh Tidskr., 60 (1921), No. pp. —Experi- 

ments on clay, sand, mull, and peat soils, extending from lOld to 1919, inclu- 
sive, to determine the relative fertilizing values of sodium nitrate, ammonium 
sulphate, and lime nitrogen on nine dllTorent cro})s arc reported. 

The sodium nitrate gave the best results in all cases, followed by am- 
monium sulphate In the majority of cases. Ammonium sulphate gave its 
poorest and best results with imtatoes, and its ferfilizing value varied from 
64 to 94 per cent of that of sodium nitrate. lame nitrogen gave its best 
results with turnips, oats, and cahl>age. Its fertilizing value varied from 26 
to 85 per cent of that of sodium nitrate. 

The inffuence of humus acids on the assimilation of phosphoric acid, 
K. Mack (Cheni. Ztg., 46 (1922), No. 9, pp. 78-75).— Studies of the solubility of 
dlealcium, tricalcium, and ferric and aluminum phosphates in water solu- 
tions of so-called humus acids extracted from peat showed that the humus 
acids are capable of converting the insoluble phosphates into soluble forms, 
especially in the case of the Iricalcium phosphate. Solutions of humus acids 
were capable of converting insoluble phosphates into more .soluble forms In 
the presence of alkall.s, hut not to so great an extent as in the absence of 
alkalis in the case of triealcium phosphate. On the other hand, the dis- 
solving action of so-called ammonium humate was greater on iron and 
aluminum phosphates than that of the pure humus acids. Solutions of 
humus acids in caustic potash and soda had similar action. The alkali car- 
bonates had a stronger dissolving action on j)hosphates than ammonia. 

In order to determine the nature of the action of humus on insoluble 
phosphates in cultivated soils, studies were conducted with forest soil, com- 
posted soil, and garden soil. These soils were extraerted with 0.5 per cent 
ammonia solution. All three soils contained an excess of basic materials, and 
the phosphoric acid was found mainly in the form of basic phosphates. This 
is thought to explain the small quantity of phosphates in the extract from 
the garden soil obtained by treatment with sodium chlorid solution. The 
extract from the composted soil contained the smallest amounts of iron, 
alumina, and phosphoric acid in spite of the fact that this soil had the 
largest phosphoric acid content. This is taken to indicate that excessive 
liming will injure moor soils, and i.s thought to disprove the previous as- 
sumption that humus acids contain pho.sphoric acid in organic combination. 

It is concluded that aluminum and iron phosphates are fixed by the humus 
complex in soils in the presence of alkalis or alkaline reacting salts. The 
productiveness of soils of weakly alkaline character is attributed partially 
at least to the formation of soluble salts of so-called humato-phosphato-ferrlc 
and humato-phosphato-aluminum acids. These acids are thought to serve not 
only as sources of energy for soli bacteria but also to place phosphoric acid 
and possibly iron and aluminum in easily assimilable form for plants. The 
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results of water culture studies with sugar beets are thought to condrin this 
assumption, in that plants in a nutritive solution containing humus utilized 
the phosphoric acid much more rapidly than those in a solution of mineral 
matter only. 

It is concluded that phosphoric acid fixed by the humus complex is more 
available to plants than dibasic phosphates. 

Liming in its relation to injurious inorganic compounds in the soils, 

S. D, CoNNEB {Jour, Amer. Soc. Apron., tS (1921), No. S, pp. llS-124, D * — 
Studies conducted at the Indiana Experiment Station on the action of lime In 
various forms, both calcium and magnesian, in decreasing the injurious 
action of inorganic compounds in soils on different crops are reported. 

The results are taken to Indicate that lime may act upon injurious inorganic 
compounds in soils by neutralizing acidity, by precipitating injurious soluble 
salts, and by antagonizing excessive soluble salts to a certain extent which 
can not be precipitated. Much of the harmful acidity of acid soils is at- 
tributed to the presence of soluble aluminum salts. Aluminum toxicity was 
found to be at h'ast partly ilue to tb(‘ aluminum ion. This action was more 
pronounced witli barley than witli rye. The presence of an abundance of 
phosphates prevented aluminum injury by precipitation. 

Red h(H"ts wen» grown in an acid soil with the addition of monocalcium and 
triealcium phosphates, calcium hydroxid, and dicalcium silicate. Popcorn 
grew with all these materials except calcium hydroxid. The growth of beets 
and corn was not in proportion to the il-lon concentration or soil acidity. 

At pH 3.1), aluminum was more comphdely precipitated as a phosphate than 
it was at pH (> as a hydroxid. Aluminum was much more insoluble as a 
silicate than at the same iicidity as a hydroxid. In field plats lime alone did 
not produce optimum crops on an acid black sand. Half a ton of acid phosphate 
or 1 ton of dicalcium silicate per acre produced good crops on limed land. The 
more nedive forms of silicates to a certain extent aided in precipitating alumi- 
num salts. 

Tlie effect of liming on the composition of the drainage water of soils, 

T. L. Lyon (Jour. Amer. Soc. Apron., IS (1921), No. 3, pp. 12J/-1S0). — In a con- 
tribution from the New York <^>ornell Bxiwriinent Station, a review of tlie 
literature on the subject is presented. This indicates that applications of 
calcium oxid and carbonate usually increase nitrification in soils and the re- 
moval of nitrogen therefrom in drainage water. Gypsum appears to have a 
depressing effet’t on nitrification and nitrogen removal when applied in the 
comparatively large quantities in which the other forms of lime are usually 
applied, but there are exceptions to this. 

Apparently when conditions are made more favorable for nitrification, they 
are not always more favorable for sulfotitmtion. In other words, when liming 
increases nitrification it may or may not promote sulfotication. Excessive ap- 
plications of calcium oxid may depress the sulfofylng process, but this is not 
true of equivalent applications of carbonates of calcium and magnesium. 
Magnesium oxid and carbonate are more potent in effecting removal of sulphur 
than are the same compounds of calcium. 

Liming with oxid or carbonate has in many cases Increased the removal of 
calcium in the drainage, and in somewhat fewer instances it has not done so. 
Clay soils with great absoriRive capacity either did not give off calcium when 
limtKl or did so to a less degree than did more sandy soils. It seems probable 
that the magnitude of the absorptive capacity determines the ability of a soil 
to prevent the liberation of calcium when lime is applied. Magnesium appears 
always to be liberatetl wlien a soil Is limed. Gypsum invariably increases re- 

9138—22 3 
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moval of calcium aud probably of magnesium, altbougb there are less data for 
the latter substance. Potassium rarely appears in larger quantities when a 
soil is limed witJi carbonate or oxid. Gypsum, on the other hand, more fre- 
quently effects a liberation of potassium. Little phosphorus has been ob- 
served in drainage water. 

Need for lime as indicated by relative toxicity of acid soil conditions to 
different crops, B. L. Hartwell {Jour. Anicr. ^oc. Agron., 13 No. S, 

pp. 108-112). — In a contribution fi-om the Rhode Island Experiment Station, It 
is emphasized that the kind of plant to be grown determines more than any 
other factor the amount of lime to apply to soil. “ The measure of the 
acidity of the soil by any method wliich may be adopted is useful, but it must 
be considered in connection witii the crop to be grown before intelligent sugges- 
tions for liming can l)e given. Furthermore, the evidence is against the Idea 
that diverse crops are affected differently by the acidity itself.*^ 

A working plan for liming crops on soils of known composition and reaction 
is briefly suggested. This is based on the range of lime requirements of crops 
as determined by field tests. 

liiming Kansas soils, E. B. Weli.s (Kam. Agr. (JoL Ext. UuL 32 (1022), pp. 
15, 4 )‘ — Practical information ou the use of <li1Torent forms of lime on the 

soils of Kansas is presented in this bulletin. 

liime and American vines, G. de Angei.is IVOshat (Atti R. Acearl. Naz. 
Lincei, 5. ser., Hand. Cl. 8cd. Fis., Mat. e Nat., 29 (1920), 11, A'o. 1-2, pp. 5H~02, 
fig. 1 ; aha. in Intcrnatl. Inat. Agr. [Rome], IniernatL R<'v. Sci. and Praxt. Agr., 
12 (1921), No. 2, pp. 156, 157). — In a further contrihutum to the subject (E. .S, 
R., 34, p. 221), the author draws the conclusions that chlorosis In vines is due 
moi*e to the presence than to the quantity of lime in soils, and that Its occur- 
rence is eventually governed by free alkalinity of soils and by the lack of 
emission of certain root acids. 

The solution of lime is comsidered to he governed by the formation and 
circulation of carbon dioxid in soils, and the production and circulation of 
carbon dioxid in turn depend upon the physical properties of the soil or upon 
the form in which the colloids <x*cur in acid or alkaline? soils. It is not thought 
possible to ascertain the details of so complex a matter by a singlf? voluraetrh' 
analysis of the quantity of lime in a soil. 

Fish manure, P. R, Scott and W. C. Robertson (Jour. Dept. Agr. Virloria, 
18 (1920), Noa. 7, pp. m-J^29 ; 8, pp. m-498. 5) —The purpose of this 

article is to present Information regarding the fish manure industry as a guide 
for the installation of factories at proper points in Victoria. The plant requireil 
Is described, and important features of the manufacturing process are illus- 
trated and discussed. 

Wool scouring wastes for fertilizer purposes, F. P Vkitch (Jour. Indus, 
and Engin. Chem., IJ) (1922), No. 5, p. ^31^). — In a contribution from the Bureau 
of Chemistry, U. S. D. A., a brief summary is given of the present knowledge 
of the fertilizing value of wastes from wool scouring obtained from exiieri- 
ments conducted on both laboratory and manufacturing scales. 

Analyses of a large number of samples of all grades of unscoured wool, both 
domestic and foreign, are said to show that the water-soluble matter varies 
from 6 to 33 per cent, averaging 14 per cent, tliat the nitrogen content other 
than that of the wool varies from 0,8 to 1.1 per cent, averaging 0.6 per cent, 
and that ilie i)otash varies from 1 to 7 per cent, averaging 4 per cent. Both 
the potash and nitrogen compounds are said to be water soluble. 

Experiments on the mixing of concentrated wool scouring wastes with other 
waste materials to determine the practicability of handling the material in the 
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fertilizer factory Indicate that there is no difficulty in working the liquors in 
making base goods. 

The concentrated wool scouring waste liquor so far made contains 42 per 
cent of moisture, 34 per cent of potash, 1.25 per cent of nitrogen, and 14 per 
cent of grease, while the dried and degreased waste contains 24.5 per cent of 
potash, 25.5 per cent of nitrogen, and 0.6 per cent of grease. Fertilizer material 
made from the concentrated waste and other waste material on a factory scale 
(‘ontains 6.5 per cent of water-soluble potash, 6.1 per cent of total nitrogen, 
3.4 per cent of water-soluble nitrogen, 1.9 per cent of alkaline permanganate- 
insoluble nitrogen, and 1 per cent of neutral permanganate-insoluble nitrogen. 
This material is said to be in excellent mechanical condition and may be 
handled easily in fertilizer mixing and grinding machine^ 5 ^ 

It is estimated that under present conditions the wool scouring plants of 
this country are wasting annually potash equivalent to api>roxiraateIy liK>,(X)0 
tons of kalnit and 42,000 tons of 4.5 per cent tankage. 

The mineral Industry, its statistics, technology, and trade during 
1920, edited by G. A. Hot sti and A. IUjtth (Nnr York and f^ovdun: Yfih'air- 
Jlill Book Co.^ /no., 79^/, rol 2/t, pp, .Y 2/f} -Th s volmue rt^vicws 

the progress during 1920 in (lie nuiiiug and metallurgi(*al industries, and in- 
cludes sections on asphalt, c(‘inent. gyi>suin. phosphate rock, potash, sulphur, and 
sulphuric acid. 

AGEICULTUEAL BOTAMTY. 

Inbreeding and crossbreeding. — The effect of inbrc<‘diug and crossbreed- 
ing in a wild plant of the sunflower family, .T I. OorLiNs (Jour. UriTditp, 
12 {1921), No. 2, pp. 89~9S, figs j}).— The (piestiou has arisen whetljer a cross- 
fertilized species living ^^ild during its whole past history, and thus subjected 
only to natural selection, wouhl exhibit inbreeding and crossbreeding results 
similar to tliose herein described for maize While study under controlled con- 
ditions of a number of species is considered necessary, a beginning has been 
made with Crrpis capillari.s, introduced and now growing wild in both North 
and South America. 

In the seermd genera t ion of iiihreiallng there was some evidence of reduction 
In vigor and .size, but the next two generations showed plants much smaller and 
slower in growth than were tlie noninbred plants. Inbreeding is, then, rt'- 
garded as (*ausing in this wild plant, which is largely cross-fertilized in nature, 
marked rcMluctinii in tlie vigor and rate of development. This behavior is com- 
paraiile io tiiat observed for maize when subject(Mi to inbreeding. 

In order io compare furiber the behavior of the wild plant Orepis with that 
of tlie domesticated plant maize, the inbred strains of Crepis were crossed 
together and with noninbred stmins. The i^'sults of these crosses again con- 
firmed the similarity of the behavior of Inbred maize and inbred Orepis, and 
lndlcat€‘d a certain similarity of germinal conditions between a s]>ecies long 
domesticated and thus subject to artificial selection and a wild species whicli has 
never he^m subjected to such selection. 

Iteverslon in composites. — The sudden appearance of far di.stant ances- 
tral types of inflorescence, .T. T.. OoriiNS {Jour. TT credit g, 12 {1921), No. S, 
pp, 129-'1SS, figs. ^). — In an Fi pojuilation sf*<*ure<l by <Tosslng a plant of a 
Holland strain of Crepis eapiUaris grown at Berk(dey, Calif., for three years 
with plant of a strain from Rw('den grown in the same ganhm f(»r two yoars, 
a single plant appeared having foliaceous paleallke bracts subtending the n<‘henea 
on the ree<q)taele of every cnpitulum, whereas the normal condition shows a 
smooth and naked receptacle. A supposed explanation is offered, with discus- 
sion of other possibilities. 
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Bud variation in Eleagnns, C. S. Pomeroy {ffonr\ Heredity, 12 {1921), No, 5, 
pp, 227-280, figs. 2). — Two variegated forms of H. pungcns in a city park at 
Riverside, Oalif., have been studied. In both instances branches have been 
found made up entirely of non variegated leaves, showing a reversion to the 
solid green forms from which tlie variegated forms are held to have arisen as 
bud variations. 

Bound Tip tobacco, a plant “ made to order,” E. M. East and D. F. Jones 
{Jour. Heredity, 12 {1921), No. 2, pp. 61-56, pi. 1, figs. 5). — A brief account is 
given of the origin and develoinnent of the special wrapper leaf tobacco previ- 
ously reporUMl by Jones (E. S. R.; 45, p. 183) as produced by crossing Sumatra 
and Broadleaf, and of the qualities of the new type in relation to requirements 
of consumers. 

Heritable characters of maize. — VTI, Shrunken endosperm, C. B. Hutchi- 
son (Jour. Heredity, 12 {1921), No. 2, pp. 76-88, figs. 6 ). — In continuance of 
this scries (K. S. II., 45, p, 528), the author reiKuts a study of the quality of 
shrunken t*nflosj)enu in maize, showing in 1814 an unusual type of indentation 
in the gram wliic'h proved to he hereditary and which is described herein. 
This was <T()Ssed to determine the relation of the responsible factor to other 
known genetic factors. The earlier and later results are detailed. 

Heritable characters of maize. — Male sterile, L. A. Eysteb {Jour. 
Heredity, 12 {1921), No. 8. pp. 188-1 JfJ, figs 8) — Failure of maize plants to 
produce pollen led to oi)servations showing thes(‘ plants to oc<'ur in propor- 
tions ap(>roxiriiatiim 25 per ('cut in progenies from two closely related self- 
pollinatcd ears (h'osses and hack crowsses have shown this male sterility to 
behavt* as a simple Mendelian recessive to normal A description is given of 
sterile plants as to the ditTcrences when compared with the normal, which are 
apparent only in tlie tassel aud in the anihers 

Heritable characters of maize. — VIII, White slx^atlih, J. H. Kempton 
{Jour. Heredity, 12 {1921), No. 5, pp. 22^-226, fig. i).-- -White sheatli, a maize 
variation in which usually only the leaf sheaths and husks fail to develop 
chloropliyll, the idiaracter varying not only in the degree of wliitemess but also 
in tile location of the first wliite slieath, has l»een studitnl. No reduction in 
vigor is noticeable in plants of moderate whiteness, tliougli in the most extreme 
cases yet isolated the character is detrimental to vigorous growth. The char- 
acter appeared in different degrees in two sister progenies of a Pawnee variety 
obtained from lancoln, Nebr. Tabular classilication is attempted in order to 
begin a study of tlie mode of inheritance of the character. 

Anomalies In maize and its relatives, T, V. WnATHEitwAX {Bui. Torrey Bot. 
Club, 48 {1921), No. 9. pp. 258-265, figs. 5). — The author records cases of false 
polyembryon.v in maize and in Coix. 

]>egeneration in anthers of potato, M. S. U. I^reeze {(lard. Chron., 3. ser., 
70 {1921), No. 1822, pp. 274, 275). — In Ibis paper, though dt^aling in a partial 
way with the rt'sults of inv(*stigations started four years earlier, the author 
attempted to present only a few salient facts relating to degeneracy in potato 
anthers. In three types of jiollen degeneracy noted, prominent features are 
a large percentage of shriveled grains; hypertrophied grains, many of which 
contain minute bodies giving the starch reaction to iodin; and entire absence 
of pollen. The causes of these conditions were not ascertaine<l. 

An investigation w’as started to determine the nature of certain foreign 
bodies found in the anthers of various economic fiotato varieties, and a few 
of the findings are enumerated. These include a bacillus, other small bodies 
which may be lower organisms, large quantities of starch, minute green bodies 
(many apparently undergoing fission), and an aseomycetous fungus In stigma, 
style, and anther cavities. 
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A curious potato inflorescence (Oard. Vhron., S, ser., 70 (1921) ^ ^o. 1822, 
p, 277, ftff, 1), — Hot, dry weather is mentioned as a probable cause in connec- 
tion with numerous plant abnormaUties, among these profuse flowering and 
production of balls in potatoes, and in particular the production in an inflores- 
(‘enco of several small round tubers. Aerial tubers were found also in the 
axils of the leaves. Some injury is suggested as possibly preventing normal 
conveyant e of elaborated fmKi materials. 

Intumescences on the leaves of Marlea begoniifolia, M. Y. Oku (Notes 
Roy. Bot. (lard. Edinh., 12 (1921), No. SO, p. 258). — Temporary subfoliar out- 
growths on M. hegoniifoUa, each originating below a stoma, becoming lobed or 
branchefl (with related changes in the cellular cdeinents), and finally withering 
and (lying, are described, with suggestion of environnoental causation. 

Why roots grow downward, II. V^an Guttenkkrg (<SVt. Amcr. Mo., S (1921), 
No. If. pp. Sll-Sllf, figs. 2J).““Tb<‘ statolitliic theory of pbird geotroi)isin, credited, 
as regards its earlier statcmients. by the author aiul also by I»arwin (E. S. Tl., 
3C, p. 644) to TTaberlandt and Nemec, and as herein discusseii, is regarded as 
IK ing still the h(\st explanation of the geolroidc behavior of plants. 

On the gross structure of an agar gel, f" I, Cakky (But. Torrvy Bot. (HuJ), 
48 (1921), No. G, pp. 17.i~J82, figs //),-— Tin* exudation, appearing on slight 
pressure applied to agar gels after they had l)een swollen In water, of a portion 
of the contained Ikiuid was studied and was found to be du(‘ to a lamellated 
structure In the gels, probably due to the rapidity of the drying, which varied 
with the temperature employed. All the gels showed similar structure except 
most of tiiose dried at room temperature. 

The influence of wounding and of oxygen withdrawal on permeability, 
A. ^J^'konui E (Bot. Cnithl., Bcihefte, 88 (1921), 2 Aht . No 3 , pp. 858-888). — 
A study is outlined as carried on with Allrum repo, satirntn, Luptmts 

albus, and VU'ia faba, embracing the influence on permeability of keeping shoots 
in winter for dilTerent long periods, of keeping rcKits in water, of wounding in 
different ways, of reaction course and the occurren(*e of stimulation, of trau- 
matic excitation during plasmolysis and deplasinolysis, of previous treatment of 
the shoots in hyi>otonic solutions, and of oxygen deficiency. 

On the dilferontiation of the leaf tissue fluids of ligneous and herba- 
ceous plants with respect to osmotic concentration and electrical con- 
ductivity, J. A. Harris, U. A. Gortner, and J. V. Lawrence (Jour. Gm. 
Physiol,, 8 (1921), No. 3, pp. 848-845). — The results of the determinations hei'e 
consid(^re(], made on the north shore of Long Island during the spring and 
summer of 1914 and 1015, are considered to show clearly that the osmotic 
concentration is higher while the electrical conductivity Is lower in the tissue 
fluids of ligneous than in those of herbaceous spe^'ies. Bei’ause of the wide 
geographic range and the great diversity of conditions (xerophytic, mesophytic, 
and hygrophytic) under which the investigations on osmotic concentration were 
carried on, there can be no reusonalde doubt that the differentiation of ligneous 
and herbaceous iflants with reBp<*ct to the magnitude of their osmotic concen- 
tration Is a general biological law. Until confirmed by investigations now^ in 
progress in other regions presenting different (Conditions for plant growth, the 
results for conductivity can not be asserted to be of universal validity. 

The influence of electric light on plant growth, K, T.ierues and J. 0. T, 
Uphof (Lemdw. Jahrb., 56 (1921), No. 2, pp. 818-826. figs. 10). — Under ele<‘tric 
light seed germinate earlier; bulbs as well as detached twigs develop faster and 
bloom earlier ; beets, beans, flax, and probably other plants produce stHHi earlier; 
intercellular spaces become larger, apparently corresp(>nding to increased gas 
exchange ; and chloroplasts are increased in all plants tested. Electric light, 
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however, hinders the development of phycoerythrin In Ceram ium and of 
phaeophyll in Pucus, AscophyUum and Bctocarpus. 

The Increase of carbon dioxid in the atmosphere showed only a favorable 
iufliienee on development in every case where sufficient increase of light was 
made to (^mention the corresponding increase of utilization. 

Summation of dissimilar stimuli applicHl to leaflets of sensitive brier 
(Schrankia), L. B. Bibb (Jowr. Qen. Physiol, 3 {1921), No. 4* PP- 52SS2S, 
figs. $). — The author has experimented with leaflets of P. undnata in order to 
dotennine whether aubininiinal stimuli of different character, as chemical and 
mechanical, when apidied simullaneously would combine their effects so as 
to reinforce each other and prodm^e a visible response. The problem was to 
ascertain whether a submimmal cliemical stimulation could be so applied as to 
lower the tlireshold of susceptibility to stimulation and cause the leaflets to 
behave in the forenoon as they normally behave in the afternoon. 

A tliiK' of (lay was chosen when the closure of a single proximal leaflet did 
not provoke closure of tlie next distal leaflet. An irritating gas was applied 
to the pinna. A few seconds later a single leaflet was touched; it closed, in- 
duced closure of the next distal leaflet, and inaugurated a wave of closure which 
proceeded uutil all leaflets on the same si(h‘ of the nildrib w'ere closed. The 
pinnae of Schrankia an* thus shown to he favora])le for demonstmting the 
summation of dissimilar stimuli. 

The respective rflles of potassium, calcium, and maguesium in culti- 
vated plants, H. Lagatu {Compi. Rend. Acad. [Pari^?], 172 {1921), No. 2, 
pp. 129- tSl, fig. /). — Representation m attempted of the positions of different 
economic plants in a graphical scheme bas(‘d on tlu* simultaneous employment 
of calcium, magnesium, and potassium in fertilizc^r. 

Why flowers fade: The processes of withering, as reduced to botanical 
terms, H. Pitting (Pot, Awer. Mo., J, {1921), No. 3, pp. 267-^70, figs, if).— 
This paper, embodying the results of studies extending over a number of years, 
details numerous facts applicable practically to the preservation of flowers, 
and other facts considered as establishing the existence and modifiability in 
plants of substaiKjes comparable to hormones in animal organisms. 

Among influences tending to destroy early the chief value of flowers are listed 
polliriization, traces of illuminating gas, tobacco smoke, exhaustion of the air 
by breathing, and too strong and sudden heating. 

In 1910 the auth»)r was able by means of poilinization to arouse new vital 
activity in the style of IJpidrndmm riharr. In case of Phalaenopsis viol4icea, 
such ren(awal appears to l)e due to the influence of the pollen tubes which have 
been meanwhile x)rodi](‘ed, or else to a<‘tual fruelifieation. 

Why the plum falls to set fruit, M. J, Doksey Hort., 11 {1921), No. 6, 

pp. 102-104, figs 5).— Discussion relates to the various causes and (conditions 
of the thr(‘e periods of premature fruit (*ast in plums known as the first, second, 
and third drop, respectively. 

Unusual injury to apples ((Hard. Vhron., 3. ser„ 70 {1921), No. 1822, p. 
268). — Superficial hlossom-end injury to apples hanging on the tree appears to 
have b(>en caused by the freezing of the water droj>s hanging froiri that portion 
of the fruit. Ih’amlt'.v Sc<‘dUng i.s inontlon(*d as being lairticuUirly affected. 

Plstribution of Berberis vulgaris in Pennsylvania, F. I). Kern {BuI. 
Torrey Bot. Club, 48 {1921), No. 10, pp. 263-269). — The attempt is made to 
indicate and delimit the localith's in Pennsylvania where B. vulgaris now grows 
wild. Lists are given of localities mentioned in the literature, of localities re- 
corded on herbarium specimens, of the verification of citations or collections, 
and of new localltit'S showing B. vulgaris. The plant is apparently able to 
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establish itself under varied natural conditions and is without doubt more 
widely distributed than is generally supposed. 

[BeTelopmental studies on Bacterium radicicola], O. Baiithel { K , 
Landthr, Aka^. Ilandl. och Tid»kr,, r)9 (1920), No. 2, pp. 7fi-89, pi. 1; aUo 
Meddel. Centralanst. FOrsbksv. Jordhrtiksornrddet, No. 198 (1920), pp. 1^, 
figs. 6 ). — Studies outlined with data l>ear chiefly on the developmental con- 
ditions of B. radioicola, following up work previously reported by the present 
author (R. S. U., 32, p. 433) and by Zipfel (E. S. R., 26, p. 824). 

FIELD CEOPS. 

Experiments In field plat technique tor the preliminary determination 
of comparative yields in the small grains, L. J. SrADr.KK (Missouri 8ta. Re- 
search Bui. 49 (1921), pp. S-78, figs. 6 ). — present paper is concerned with 
experimental error and field plat technique in preliminary variety and strain 
tests with small grains. 

In variety and strain tests of barley, oats, and wheat, in 5-row blocks, the 
<*ompetJng border rows of adjacent sorts gave relative yields often widely 
different from (hose of the InUnior nnvs of the same plats. Such competitive 
effects were much more exlrcme between different varieties than between 
different commercial strains of the sjune variety. A considerable error from 
competition affected tests in rows running north and south as well as rows 
running east and wovst. Although the higher yielding varieties were generally 
favored in competition, the reverse rre<iuently occurred. In some cases a ma- 
terial advantage In yield in tl)e interior rows was converted to a material 
disadvantage in yield In the border rows. 

Competing quality was correlated fairly consistently with yield and with 
earliness of heading and maturity, hut no relation to grain-straw ratio was 
found in the one season in wlilch this (‘imract(M* was determined. A significant 
correlation between competition ami height was lound in the wheat variety test 
of 1921, 

Although competition was most closely related to earliness of heading and 
maturity in the oats tests, it was also related to yield. With wlieat, com- 
petilion was related fairly closely to both yiehi and earliness, whereas it vra.s 
not significantly correlated with any of the characteristics studied in barley, 
though tlie relation to yield was considendfly closer than tlie relation to any 
of the other characteristics. In tlie wheat and oats tests in which earliness 
and yield were correlated with coini>elltlon, earliness and yield were corre- 
lated (jiiite closely with one another. 

Single-row plats, protected from coinpetiUon l)y border rows discarded at 
harvesting, were 8()me\vliat more variable In \ield than 3-row plats similarly 
protected, but the difference was not great enough to outweigh their advantage 
in size. The mean yield of five replicate protected single-row plats is con- 
sidered more reliable under the (‘oiuiitions of these tests than the mean yield 
of three replicate protected 3-row i)latH, wJjich would oc(‘upy the same area 
and require couslclerabiy more labor in harvesting and thnvshing. No con- 
sistent difference in variability existed between 3-row and 5-row plats. 

Plat variability was inen’used with enlargement of the exi>eriinent field. 
The number of replications required for a given degree of precision, as meas- 
ured by the variability of plat yields, is therefore increased somewhat when 
border rows are added for tlie control of competition. 

The variability of 120 distributed check plats of Khersou oats differed 
widely from that of 120 distributed plats of Red Rustproof oats adjacent to 
them. Considering the variability of check yields as a measure of the pre- 
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ciBion of the test would result in entirely different conclusions on the basis 
of the yields of these two check varieties. Adjustment of plat yields on the 
basis of the yields of check plats resulted in a decrease in plat variability in 
three tests and in an increase in ttve tests. In jxeneral, the practice was 
effective on fields of hijerh plat variability and was Ineffective on fields of low 
plat variability. In the oats strain test in which both Kherson and Red 
Rustproof check plats wf^re includecl, the Kherson check was more eltective 
than the Rod Rustproof check as a basis for adjusting? tlu^ yields of the Kherson 
strains, while the Red Rustproof check was more efiVctive as a basis for ad- 
justing tlie yields of the Red liusf proof strains IHie correlation between the 
yields of adjacent Kherson and Red Rustproof check plats was not statisti- 
cally significant. Adjustment of the yields of the Kherson check plats on the 
basis of the yields of the adjacent Red Rustproof plats, and of those of the 
Red Rustproof plats on tlie basis of Kherson yields, in(a-eased variability. 

Experiments with cereals on the Belle Foiirche Kxperi merit Farm, New- 
ell, S. Dak., .1 H. Mautjn (('. >S'. Dcjtt. HuL 7080 {J022), pp. 72y 22 ). — 

This report of experiments with (*ereals on dry land from 1008 to 1919, in- 
clusive, and on irrigated land from 1912 to 1919 . inelusive. supplements an 
earlier account (K. S. R., 34, p. 137). Work with cereals at this substation 
has also been described from other sources (E. S. U., 42, p. 330; 44. p. 227). 

The principal crops on <lry land, with the leading varieties and the approved 
or highest yielding ral(‘ of seeding, included spring wheat. Kubanka and 
Marquis, about 4 pk. per acre; winter wheal, Turkey and Kharkof, 4 pk. per 
acre on fallow^ land; oats, Kherson and Sixty Day, 0 pk. per aero; barley, 
White Smyrna and Hannchen, 4 to 6 pk. per acre; proso, Red Russian, and 
Turghai, drilled 25 to 30 lbs. ))er acre; and flax, Damont and Reserve, 2 pk. 
per acre. 

Durum wheats have given higher yields than common spring wheat. Winter 
wheat averaged higher than spring wheat, but is held rather uncertain on 
account of winterkilling and soil blowing. The host dote for seeding winter 
wheat seemed to be about Sept(‘mber 10 Early-seeded wheat did not survive 
the winter better than late-secMled wdrnat. Spring enimer did not equal the 
best varieties of oats and barley and is not resistant to extreme drought. 
Winter rye yielded less than winter wheat, but Is hardier and more certain. 
Winter emmer and si)elt do not appear hardy enough for successful culture in 
western South Dakota. 

Grain sorghums mature too late and require too much warm weather to be 
grown successfully at this substation. Manchu Browm kaoliang is the most 
certain of these crops yet grown there. 

The same varieties of spring wheat, winter wheat, and flax were foremost 
In the trials under irrigation, whereas Silvennine and White Russian oats and 
Chevalier and Trebi barleys were first In their respective tests. The results 
of seeding trials suggest rates of 5 pk. per acre for winter wheat, 8 to 10 pk, 
for oats, and SO lbs. for flax. 

Under irrigation, winter wheat slightly outyielded spring wheat; spring 
emmer returned less than the best A^rietles of barley ; winter emmer and spelt 
were not hardy, and small yields resulted ; winter rye w^as not as productive as 
winter wheat ; and buckwheat gave poor returns. Proso was not found to be a 
successful crop on irrigated land. Mixtures of wheat, oats, and barley did not 
produce yields of grain significantly higher than the average of the crops 
grown alone. Mixtures of wheat and flax yielded more than the crops grown 
alone, hut wheat predominated in the mixture. 

Grain and corn varieties for northwestern Minnesota, R. H. Smith 
(Mitmesota Sta.t Crookston Substa, Hpt. 1920y pp. 86 y 87). — Based on tests at 
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tlie Orookston Substation, tbe characteristics and yields of the principal vari- 
eties of spring wheat, oats, l)arley, and corn are given. 

[Keport of field crops work in Minnesota, A. Boss kt at., 

nmota Sta. Rpt, 1921, pp. — The progress of experiments with field crops 

at the station in 1920 is des(‘rihed as heretofore (K. S. K., 44, p. 732). 

Oosses carri(*(i on hy li. K. liayes, F. iiriffee, and C. L. Alexander between 
White Kussinn, a side oat resistant to stern rust, and Minota and Victory 
proved the f.acility of j)roduciug opeii-panicled varieties resistant to stem rust. 
Purified crosses of harh‘y, inado in an emkauor to produce liigh-yieldlng smootb- 
awncHl strains excelling in other agronomic qualities, appear to be resistant to 
Helminiho^ pur turn Hotivunt and with yielding ability. Corn breeding studies 
in 1920 by the above and A. N. Wdlcox showed a lai*ge number of abnormal itien 
to be present in all standard corn varieties with imich greater frequency than 
(•omrnonly r('aliz<M}. T\o progress lias been made by tbe ear-to-row method of 
selection with Bustler Wdiile Font. 

Besiibs of studies of inlierilaiice of seed and spike eburacters in crosses be- 
tween Maupiis and I‘reslon wheat indicate tlmt length of seed is inherited 
Himihuly to other size charact4*rs , that the awn of wlieat is apparently an 
important pliysiological organ; and that awned \arieties may be expeded to 
yield somewhat 1x4 ter than awnless wheat. P7*elmiinary studies Jum* sbowm 
tliat resistance in (»ats to stem rust is a dominant (baracter and is dependent 
upon a single main factor, 

Timothy W4is tound by }lib>es and O. I. Bergh to be highly self-sterile under 
ITnlversily Ibrin conditions. Several .selections which showed stnmg rust re- 
sistance in the field likewise proved good yiehlers by the rod-row test. Strains 
of flax highly resistant under wilt <‘oiiditioiis were also obtained. 

In stmiies by A. Vu Ariiy and F. W. McUinnis, tbe small (secondary) 
kernels of oats seeded at rates to secure tbe same number of plants fier acre 
as from large (primary) kernels, sown at tbe rate of (>4 lbs. per acre, gave 
decidedly lowmr yields on land of both medium and high productivity; sown at 
tbe same number of pounds per tK're, small seeds yielded less than either 
large or ungraded on both sod types. I .urge and iingradwl see<l gave etpial 
yields. On Jiigbly productive soil, large, ungraded, and small wheat sown at 
tile same rate in yK>und.s jier acre and at a rate which gave the same number 
of plants per acre yielded about e<pial, and on soil of medium productivity tbe 
three grades seeded at the same numlK^r of pounds per acre produced erpial 
yields. Tbe small seed gave tbe lowest yield when sown at tbe rate giving 
the same number of plants per acre. 

Tbe earlier seedings of rye and winter wlieat gave the biglier yields. Rye 
yielded about tbe same whether seeded at from 70 to 112 lbs. per acre, and 
winter wdieat seedings ut from 75 to 90 lbs. per acre gave no differences in 
yield. 

Barley and early oats mixed outyielded either crop alone. Medium- 
maturing exceeded early-maturing oats, and raediuni-matiiring oats and wheat 
mixed yielded more in pounds per acre than wlieat but less than oats. 

In tests in different sections of the State hy Arny et al., Ruby wheat proved 
a very medium yielder as compared wdtb Marquis, and Red Bobs vvas almost a 
total failure In some localities. Mludurn spring wheat and Mlnturki winter 
wheat were consistently high yielders. 

[Report of field crops work at the Orookston, Minn., Substation, 
19230], C. G. Shxvig {Minnesota Crookston Suhsta. Rpt, 1920, pp, 14-^6, 
S8-€S, figs. 5). — The continuation of previous work (B. S. R., 44, p. 380) is 
reported. 
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Mindum wheat yielded from 17.8 hu. with a 3-pk. seeding to 29.9 hu. with a 
6-pk seeding. Rates of 10 and IB pk. each produced an average of 52.5 hu. 
of oats during the period from 191R to 1920, inclusive. Early seeded barley 
averaged 28.5 bn., medium f?Geded 24.7 hu., and late seeded 22.8 hu. per acre, 
Outstanding in the 1920 varietal trials were Mindum wheat, a Garton oats 
selection, Victory oats, Akers barley, Minnesota 19 and Minnesota 25 flax, 
Red Eckendorf mangels, Vilrnorin Elite sugar beets. Prizewinner rutabagas, 
Cowborn turnips, Mastodon stock carrots, and Minnesota 13 corn. 

In rotations from 1912 to 3920, inclusive, the following average acre yields 
were produced: Wheat in 3-, 5-, and 7-year rotations, 21.7, 21. B, and 20.4 bu., 
respectively ; wheat continuously, IG.l bu. ; wheat continuously with 0 Ihs. of 
clover, 14.B bu. ; oats in 5-year rotation, 47.1 bu. ; oats in 7-year rotation, 55.5 
bu. ; barley in 7-year rotation, .33.8 bu. : and flax in 7-year rotation, 14.1 bu. 

Irish Cobbler led the early t»otatoes witli 123 bu. per atTe, aud Green 
Mountain the late varieties with 112.3 bu. Whore standard Bordeaux mix- 
ture was applied July 1 and at 10- to 14-day intervals thereafter, plats receiv- 
ing one ap])Iication produced 75 bu. : two, 82.5 bu. ; three. 97 5 bu. : four, 95 bu. ; 
and five applications, 112 bu., as compared with 70 bu on an unsprayed iflat. 
The potatoes on the sprayed plats survived drought rniicli better than those on 
the unsprayed. Plats treated with corrosive sublimate and formalin gave 82 
and 75 bu., respectively, of marketable potatoes and the untreated 70 bu. The 
tubers from corrosive subliinale plats were uniformly clean and bright, while 
those from tlie check were bady specked with scab and scurf. Formalin bad 
very little, if any, effect on black scurf. 

Net acre yields of tubers iu a size-of-seed test were single ey(‘ (1 oz ) 40.5 bu., 
double eye (1 oz t 55.3 bu., quarters (1 oz.) 81 7 bu.. halves (2 oz. ) 80.4 bu., 
small whole (1.9 oz ) 67.0 bu., small whole (2.4 oz.) 79.3 bu.. medium w^hole (4 
oz.) 108.7 bu.. and large whole (9 oz.) 78.1 bu. Where from 10 to 20 bu. of cut 
seed per acre 10..5 to 8 3 in apart in the row were used, the net yields ranged 
from 89 to 1(K> bu., the maximum yields being obtaimxl from the largest 
quantity of seed dropped from 8 to 9 in. apart in (he row. In normal years 
this space has been hardly .miflicient for top growlh. 

The 8- and 4-year rotations gave the highest yields of potatoes, while the 
clean.set stock was produced on the 5- and 7-year rotation fields Observations 
indicate that the soil can not be put in the ph.vsi(*al condition required for 
potatoes as easily in the long as in the shorter rotations. The seed “SeWt ion 
tests demonstrated that a more uniform product can be obtained from seed 
selected for type than from field-run or run-out seed, 

[Report of field crops work at the Grand Rapids, Minn., Substation, 
J.9201, O I. Brbott (Minnesota t^ta. Hpt. 1921, pp. 706, 107), — 33ie progress 
is reported of work along lines similar to those noted previously (E. S. R., 43, 
p, 822), Leading varieties of cereals inclnded Prelude and Preston fife wheats, 
Mindum durum, Miriturki winter wheat, ernmer, Norway oats, Manchuria bar- 
ley, and Rosen rye. Hie best lime for planting winter grains appeared to b© 
from August 15 to September 1 for wheat and from August 15 to September 15 
for rye. 

Strains of potatoes from other States and from different sections of Minne- 
sota were tested in coojKTation with the IT. S, Department of Agriculture, Green 
Mountain strains yielded from 171.7 to 289.9 hu. per acre, Rural New Yorker 
from 191.9 to 215 hu , Early Ohio from 205.4 to 278 bu., Irish Cobbler from 
248.7 to 264 bn., and Bliss Triumph from 102.1 to 248.8 hu. When the varieties 
named and Burbank Russet were planted in rows 8 ft. apart with hills 20 In. 
apart the increased yield of the two plants adjoining a missing hill made up 
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12 per cent of the loss. The varieties showed no significant difference in their 
ability to utilize the greater available space. 

[Report of field crops work at Waseca, Minn., Substation, 1920], 
R. E. Hoikjson {Minnesota Sto. Hpt, 1921, pp. 116, 117). — The exi>erimeiits 
reported comprised varietal trials and breeding work with cereals and fertilizer 
tests with various field (Tops, The following varieties excelled : Silver King 
corn, Minturki winter wheat, Marquis spring wheat, Minduni durum, Minota 
oats, French Chevalier barley, Rosen ryo, and Elton soy beans. 

Dry farm crop production In eastern New Mexico, J. S, (\)le {New 
Mexico 8ta. Bui. ISO {1922), pp. S2, figs. 5). — The present publl(‘atiori adds to 
the information In Bulletin KH (E. S. R., 87, p. 328), and includes experi- 
mental data secured at the Tucumcari field station to and including 1920, and 
precipitation and frost data including 1921. In interpreting the results similar 
experiments, (‘ondueted at the Dalhart. Amarillo, and Big Spring, Tex., stations, 
were also considered 

Eastern New Mexico has an average annual rainfall of from 16 to 20 In. 
and a frost -free season of from 175 to 200 days. The dry winter and spring 
are very unfavorable to the growth of either fall or 8x>ring seeded small grains. 
The heaviest precipitation takes place from May to August, making condition# 
favorable for late-season hot weather crops, such as the sorghums. 

Dwarf and early varieties of milo and kafir are considered better adapted 
than the larger standard varieties. For grain production kafir and milo are 
about (^qual, but katlr makes better yields and better forage. Honey and Sumac, 
sweet sorgljuin varieties, are said to be the heaviest and surest producers of 
forage. Broom corn is a reliable cash crop, the dwarf standard type producing 
about r>(X) lbs of brush per acre. Other adapted crops are corn, c^ouq^eas, 
beans, and millet. Planting should be deferred until conditions are favorable 
for germination and growth without soil blowing. The best average planting 
period is the last of May and the first half of June. 

Cultural methods are governed by the necessity of pr(wenting soil blowing 
Fall plowing li«‘is a small advantage in average yield over spring plowing, but 
is more liable to blowing. Planting with a lister without previous cultivation 
pr(m*d distinctly inferior to ])lowina and surface planting. Fall and winter 
cultivation before listing, or listing in fall or winter and then cultivating to 
prev('nt blowing or weed growtii until planting time, are regarded as good 
preparations Planting should be in furrows and not by splitting the ridges. 
Fallow has been found difiicult to ke(»p from blowing, and does not increase 
yields over safer nietbods enough to warrant its general use. Green manure 
has not increased yields ov(‘r those after a harvested crop. 

A stady of the grasses of Arizona, J .T, TnoRNUER fa Science, n. srr., 

55 {1922), No. Ilf29, p. This pa]>er, pres(Mit(‘d at the southwestern 

division of the American Association for the Advancement of Science at 
Tucson. Ariz.. In January. 1il22, includes a study of the 200 si>ecies of grasses 
of Arizona, with comparisons of the grass floras of New Mexico and Colorado. 
The grasses of northeni and southern Arizfmn were compared in numbers, 
species, and the origin of species, typical species of these two grass floras 
being noted. 

The grass flora of Arizona consists of 56 per cent of southern and south- 
western sp(H2ies, 26 per cent of northern species, and 20 per cent of introduced 
species. The largest genera of grasses in Arizona in order of number of si^n^ies 
are as follows: Muhlenbergia 23, Panicum 19, Bromus 39, Bouteloua 34, 
Sporobolus 32, and Arlstida 10. 

Important cultivated grasses, O. V. Pipf.k {JK S. Dept. Apr. Farmers' FuL 
{1922)^ pp. S8, figs. 26 ). — Agronomic and botanical information and Ulus- 
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tratlons are given to enable fanners and others to become familiar witli the 
most important and most common grasses of the United States. 

Root crops for northern Minnesota, T. M. McCall {Minmsota 
Vrookston t^nhsta. Rpt. 1920, pp, 89-96, fign. 2). — Cultural directions and varie- 
ties are recommended for the production of njangels, rutabagas, turnips, stock 
carrots, and sugar beets, based on results of experiments at the Orookston 
Substation. Feeding analyses of the first four crops are tabulated. 

Waxy endosperm In Ooix and sorghum, J. H. Kemuton (Joar. BereMiy, 
12 (1921), No, 9, pp. 396-400, fig. 1).—A waxy typ<* of endosperm found in 
several vurieties of Coix niul also in one sorghum variety is entirely similar 
in appearance to the waxy endosperm of maixe, and presents the same sharp 
contrast with the horny endosperm as well as with the loose or floury portion 
of the kernels. It may be expected that in Coix as in maize the waxy endo- 
sperm will liehave as a definitely alternative character recossivt» to the horny 
form. “From the standjHu'nt of the origin of waxy endosperm in maize it 
seems suggestive that waxy endosperm in Ooix is found in the same isolated 
regions in eastern Asia, and as with maize (E. 8. R.. 44, j) 230) Burma seems 
to he the most important conl(»r.*’ 

An unusual type of proliferation in Agropyron oristatum, C. V. Biper 
(Jour. Heredity, 12 (1921), No 9, p. 4^3, flgn. 4)> — In a case of proliferation In 
A, crista t mil occurring at Tledtield, S. l>ak., in 1920, 4 of the spikelets were 
rejdaced by elongated leafy branches considerably longer than usual. In about 
12 other spikelels the axis above the glumes was elongated, and one or more 
of the lower lemmas appeared as somewhat elongated bracts, the remainder 
of the spikelet being normal. In all of these modified splkelets the two 
(empty) glumes remained unchanged. 

Production of new strains of corn for New York, C. 11. Mvekh, H. H. 
Love, and F. P. Bussell (New York Oornvli Sta Bid. 408 (1922), pp. 209-268, 
fgs. 11). — Corn breeding investigalions involving the ear-to-row methoii are 
described, with notes on the three strains of Yellow Dent priHiueeil. The selec- 
tion coefficient employed, obtaintnl by multiplying the average yield per stalk 
by the percentage of maturity, ilid not appear of greater advantage than one 
obtained by multiplying the total yield per row by the percentage of maturity. 
Mass selection was practiced to maintain the strains produced by individual 
selection. 

Cornell 11 was deriviM.1 from Pride of the North in Cayuga County ami Is 
said to give a good yield of grain and medium yield of stover. Webber Early 
Dent was derive<l from Funk Ninety Day in Saratoga County, and its yield 
of grain and stover is similar to tliat of Cornell 11. Cornell 12, producetl in 
Westchester County, was also derived from Funk Ninety Day, and, while not 
markedly different in type from AVebber Early Dent, it matures from 10 days to 
2 weeks later and gives heavier yields of grain and stover than (‘ither of the 
other strains. 

From a consideration of the data presented, attempting selection for high 
yield or earliness by choosing ears that exhibit certain characteristics does 
not seem practicable. The average circumference of the seed ear is the only 
factor that showed any consistent relation to yield. Selecting good, sound 
ears from early and high-yielding progenies is evidently more satisfactory. 

The outcome of three years’ cooperative exi)erlments comparing early, me- 
dium, and late maturing varieties for silage and grain purposes indicates that 
the early dents, though slightly lower in yields of dry matter, are to be pre- 
ferred for silage purposes because of their greater digestibility, higher yield 
of grain, and greater economy of handling. 
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The uee of the greenhouse in com breeding, F. I). Kn iiey {Jonr, Hired- 
itpy 12 {1921) i Ho, 9, pp. S9S-S96^ ffgs. 2), — Altliough the greenhouse does not 
seem very useful In the earlier years of selection from a commercial corn 
variety, the percentage of culls being so large as to require field conditions 
for adequate material, many of the later phases of corn brooding appear 
adapted to greenhouse manipulation. The height of the corn plant, its need 
for abundant room, and the necessity for maintaining relatively high tem- 
peratures require facilities planned specially for the crop, such as a house with- 
out side benches and with as low a solid wall ns possible. 

Studies in Gujarat cotton, I, M. Fi. Patel {India Dept. Apr. Mem,, Bot. 
8ef.y 11 {1921) y No. i, pp. 75-121, pin. S, 7). — A general review of cotton 

production in (lujarat is given with details of the liistory, characteristics, 
hereditary characters, extent of admixture and hybridization, and pure line 
strains of Coghari cotton. Strains of this variety are compared with purebred 
Broach dcshi cotton. 

Wisconsin oats, B. D. Leith and E. J. Delwiche (Wisrorniin 8ta. Bid. SJfO 
(1922) y pp. 30, fifjH. 8). — Cultural methods, field i»ractl(‘cs, and varieties con- 
sidered suitable for the production of oats In Wisconsin are recnnimended on 
the basis of experiments at the station and .substations. The results of exten- 
sive varietal triahs are tabulated. 

Oats is the most important cereal crop in the State, the acreage amounting 
to about 1.25 times that of corn, 4 times that of barky, and 5 times that of 
either ’wheat or rye Five pedigree varii'ties of outstanding merit have 
been developed by the station to meet partkailar conditions, and include 
Swedish Select, Pedfgr<‘e No. 5, for soil not too heavily chnrg(‘d with nitrogen 
and organic matter; Wisconsin Wonder. Pedigree No. 1, for rich soils; State’s 
Pride, P(‘dlgree N’o. 7, a pure line selection from KlnTson, for \ery rich soils; 
White Cross, Pedigree No, 10, a pure line .selection from Pig 4 X Sixty Ihiy ; 
and Forward, Pedigree No. 1241, a selection from Silverrnine. 

Percentage of hull variivi with the variety and season, and seasons did 
not affect all varieties alike. As low ns 24 per cent and as high a.s 52 per 
cent of hull have been found in outs at the station. IHiring six year.s drilled 
oats averageil 50.0 hu. and broadi'usti'd oats 01.5 bu. per acre, indli’nting that 
type of seeder is of small conseipiencc, jirovided the grain is placed wliere 
it will receive sufficient moLsture and is properly covertKl. Tests at Marshfield 
Indicate strongly that heavy rat(‘s of seeding will cause lodging. Plqual 
amounts by weight of Marquis wheat and Wisconsin Wonder oats were planted 
together at the rate of 2 hu. per acre, and the mixture produ(‘ed 1,881 lbs. of 
grain compared with 1,701 Ihs. with oats aloni' and 1,182 lbs, with wheat 
alone. In both years tbc oats in the inixturi' was of lalter quality than that 
in the other plats, and no lodging occurre<l. In neither year was the wheat 
attacked by rust, although an adjoining .strip of Marquis was badly rusted 
In 1920. 

The Influence of the weiglit of seed on the yield of oats, Toun ah {Jotir. 
Landw. 39 (1921), No. PP- 205-213).- -Tho primary and secondary kernels of 
3 two-kerneled fnire lines of oats and the priinai-y, secondary, and tertiary 
kernels of 2 three-kernel ed lines were planted in pots. 

While the final yields were practi(*ttlly equal whether large or small kernels 
were used, the larger showed their superiority by earlier development. The 
effect of hereditary qualities was shown clearly, for while the large grain 
exhibited good early growth, this was not apparent in yield differences. Dif- 
ferences between the individual lines were insignificant. 
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The course of growth of potato tubers, D, T. MacDougal (Aha* in Bcienoe^ 
n. «er., 55 {1922), No, U29, p, 5^5). —The growth of potato tubers was meas- 
ured at Carmel, Calif., by means of the auxograph. During the development 
period of 00 to 80 days, the highest rate of enlargement of diameter of the 
tuber was in its earliest stages, when less than 1 cm. in diameter. The highest 
rate of increase in volume ensued much later, when the tuber had reached about 
three-fourths of its final size. 

Seed potato improvement, G. K. Ilvsnoi* {Oregon Bia. Circ. 25 {i922), pp, 
8, fig. 1), — The need for improvement of seed potatoes in Oregon is indicate<l. 
the reasons for smail yields are pointed out, and remedies are proposed. 

Small yields are ascribed to too many varieties, unproductive hills, poor 
stands, and not enough plant food or moisture. In order that more Oregon 
farmers may secure better yield and quality and achieve certification, the 
station suggests using only smooth, symmetrical, medium sized tubers for 
seed, clipping off the stem end of the potato and examining for stem end 
discoloration, treating all S€>ed in a corrosive sublimate solution, cutting th(‘ 
potatoes to save the blossom end piece, coating cut seed with land plaster, 
planting the potatoes on clean land, planting to get a stand, keeping fields 
clean of weeds, roguing out all weak, sick, or diseased ])iants, ami liarvesting 
and storing carefully. 

l^otato investigations, F. A. Kkantz {Minnenota ^ia. 1921, p. 6*6‘). 

No difit'reiK'e was leuml m Uu^ jii‘ld or form oi tubeis between lots ol Karly 
Ohio potatoes obtained from growerh who had practiced continuous selection 
in the same seed stock r<»r 20 years or more urn! those from growers practicing 
little or no seledion. A study of the form, formation of knobs, prominence 
of eyebrows, proinjiumee of lenticels, and color of tubers disclosed that all 
lots were similar in lliese characters, and that Early Ohio gas'e no indication 
of running into dcdiinte strains. Tile degeneracy occurring in potatoes at 
University Farm was found due to a trauMiussihle disease very similar to 
mosaic and probably a seveie expression of it. Experiments indicate that the 
disease is not tiiinsmitted through the soil and does not harbor over in the 
soil from one season to the next. H^jaltliy potato plants, protected by insect 
cages in badly iuieeted tields, gave indications that sucking insects appearing 
on the plants after July r> are the only means whereby the disi^ase is spread. 

Potatoes as a crop for northern Minnesota, T. M. Mc(h\LL {Minnesota 
8ta., VrooJeston Buhsfa. Npt. 1920, pp. 96-106, 110, 111, 113, 114, figs. 5). —Prac- 
tical infornuit ion regardmg the growth of potatoes in northern Minnesota is 
given, witli a summary of exp(‘ni;iental results witli llie ci'op at the Crookston 
Substation. Com liisiuus based on the investigations may he summarized as 
follows : 

Early Ohio and Irish (’ohhler are recoimueiided for the heavy soils and Irish 
Cobbler and Green Mountain for the lighter soils. Quartered or halved aeed 
pieces, weigliing from 1 to 2 oz , pro(lu(*c tlie most prolitahh' yields. Maximum 
yields can be expeet('d with tlie use of from JO to 18 hu. of cut seed per acre. 

Only slight iiKTCUses may lie looked for from the use of complete fertilizers 
on heavy soils not noticeably depleted. Short rotations including clover and 
one applioatiou of manure are conducive to high yields of i)otatoes. Acid 
phosphate alone producivs greater yields than with manure. With good cultural 
practices in a 4-year rotation, fair yields may be maintained on the heavy soils 
without manure, legumes, or fertiliy.er. Eight tons of manure in two applica- 
tions in a 4-year rotation gave higher y ields than le.sser or greater amounts in 
one application. One ton of straw ploweii under in(‘reased the yields 15 bu, per 
acre, greater amounts ajipeared detrimental, and 2 tons of burnt straw iK>r acre 
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decreased the yields. Bin selection and hill- and tuher-unit selection have 
proved valuable means of increasing yields. 

Field tests with sugar beet, A, B. V. Uiciiardson {Jour, Dept. Agr. Vic- 
toriUt 18 {1920) i No. 10, pp. — Cultural, varietal, and fertilizer trials 

with sugar beets were made at Boisdale, Victoria, mi a fertile black clay loam, 
producing average yields of 15 tons per acre. 

Beets sown early, late in August and the first half of St‘i»tcmb(*r, gave about 
5 tons increase over those seeded later. The acre yields were heaviest with a 
16-in. spacing, and progressively diminished as the width of rows increaswl to 
24 in. However, 18 in. was most i)rofitable, saving labor without a material 
diminution of yield. The (U'op was a comparative failure without tillage, hut 
yields increased with each cultivation up to a maximum of four vviien the 
liability of damaging the roots and tops aii<i depressing the >ield pi'ecluded 
further tilling. The infiuonco of rate of seevling on yields was not marked, 
little variation being noted betwemi the smlings of lb and 14 Ihs. p(‘r acre and 
no i>enetlt obtained by increasing the quantity beyond 14 lbs. 

On the soil employed i)hosphatic fertilizers appliiKl at rates of 2 cwt. or 
more per acre, stable mannro, ami nitrogmions iminiin*s w'ere profitable, whereas 
lime and fiotash appeared to he without elTect. About four wx^eks after germi- 
nation appeared to 1)(‘ the best time to tliin bt^otsS Aeclimated s«^ed gave better 
yields tlian freshly inqiorted seed 

Use of wooden constructed tii*e heated hotbeds for production of swt‘et 
potato plants, 0, L. Isijeli. and W. Ih KmaxiorGii {Alabama College ^ta. Bui. 
211 {1922), pp. 6, figs. 8). — Descriptions are given of the methods employed In 
the construction of two tire heatisl sweet potato beds, one 4b ft lb in. h\ 7 ft. 
anil the other 41 f(. 0 in by 11 ft 3 in. Records tak^'u during the plant- 
growing season showed that not oni> were more tfiants growui per unit area in 
the wdder lani hut also less time atnl fuel were rettuired in thmr production. 
Suggestions for the managciiieut of similar lanis are included. 

Milling quality of Saskatchewan wheat, M (’h\mpmn and D H Ooui.pen 
{SH, Agr., 2 {1922), No. 0, pp. 283-305, figs, ft?).— Milling and baking trials 
with the It'aders in wheat variety tests at the University of Saskatchewan 
during the period 11)13 to 1920, inclusive, are reported in tabular form, and the 
qualifies of the stweral varieties are <li.scu.ssecl in groui)s. Tlie group with the 
highest inilling quality includes Marquis, Red Fife, Kitchener, and Red Bobs, 
and the second group, with fair inilling value hut not equal to the first, com- 
prises White Bobs, White F"ife, and Taylor Wonder. 

-Tests of Marquis wheat, cut in the milk, early (lough, and late dough stages, 
and wlien the kernels were hard and glazed, gave evidence that loaf volume and 
the percentage of gluten increase directly with the maturity of the grain, w'hile 
weight of loaf and wat<‘r absorption decrease slightly. Flour color improves 
noticeably with maturity, the early cuttings being a little grayish In tinge. It 
is deemed very Important to allow the wheat to reach at least the dough stage, 
preferably the late dough stage, before euttlng. Trials w ith Marquis led to <* 011 - 
clusions that time of seeding apparently has very little influence on the quality 
of the wheat grain produced, provided the crop is early enough to escaiie rust 
and frost damage. 

Milling and baking tests wdth strains under trial are considered of great 
value, giving an accurate indication of any improvement made in quality, and 
enabling the breeder, with a considerable degree of certainty, to eliminate the 
poor quality strains, and tlius saving labor and expense. 
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HORTICULTTTEE. 

[Report of the] division of horticulture, W. H, Alderman et al. (Minne- 
sota {^ta. Rpt. X921f pp, 6S-66, 67), — In contiiiiiation of the usual annual reports 
(E. S. R., 44, p- 739), the activities under various horticultural projects are 
briefly reviewed, without the inclusion of data. 

Selection of promising wild blueberry plants by W. G. Brlerley and the author 
was continued in northern Minnesota during the summer of 1920. Of those 
plants selected in 1919, 85 per cent survived transplanting. However, a con- 
siderable number were lost during the succeeding winter by heaving of the soil. 
Injury of this nature was much less on that half of the bed which had been 
mulched with 1 in. of peat. 

A comparison by Brierley and the author of shoot growth and manner of 
wound healing on 1,500 ap])le trees included in fall v. spring pruning experi- 
ments in orchards at University Farm, Newport, Rockford, and Willmar, indi- 
cated no difference in favor of either season. 

In studies by W. T. Tapley and ,7. W. Bushnell, the inbivd strains of Hubbard 
squash’ developed by the station prove<l satisfactory when c(»inpared with llrst 
generation hybrids and with commercial stocks. 

[Horticultural activities at the Crookston, Minn., Hubstation], C, 
Selvig (Minnesota 8ta., CrooJx\^ton Substa. Rpt. 1P20, pp. 52~X)8, 64-70, 75-86, 
figs. 4), — Miscellaneous data ohtaau*d in variety tests of vegetables, fruits, and 
ornamental trees and plants are reported. 

Varietal testing of vegetables was c^ontinued in 1920 (E. S. K., 44, p. 330), 
with data on yields presented in tabular form Observations on hardiness of 
various species and varu'ties of fruiUs indicat'd that Patten Greening and 
Hibernal apples suffered severe winter injury in their young twigs. Virginia, 
Transcendent, Arctic, and Early Strawh(‘rry crahs bore some fruit in 1920. Vir- 
ginia crab trees growing in sweet clover sod continued to make a superior 
growth. 

Of grapes tested In 1920, Beta and Campbell Early bore satlsfaetory cropn. 
All varieties of raspberries, inOiiding Cuthbert. King, Sunbeam, and Turner 
were killed back in the winter of 1920-21. H<mghton and Carrie goosberries 
and Perfection, Red Cross, tind Long Bunch Holland currants fruited during 
the year. Strawberry seedlings No. 381^ 589, and 835, obtained from the fruit 
breeding farm at Zumbra Heights, Minn., are deeme(j of equal value to (he 
variety Senator Dunlap. Lists of fruits and of trees, shrubs, and vines suitable 
for northern Minnesota are included. 

A paper by T. M. McCall summarizing work in varietal testing of vegetables 
carried on at the substation since 1018 is api>ende<l. 

Report of committoti on fruit breeding farm, C. Wedge and A. W. 
Latham (Minnesota Stn. Rpt. 1921, pp. 68-72 }, — This paper is devoted largely 
to descriptive data on promising new fruits (apples, idums, cherry hybrids, and 
small fruits) growing on the grounds. Cf these, the Zumbra cherry Is detmied 
to be of particular value to northern fniit-gi*owing sections. Huccewsful crosses 
between the Persian walnut (Juplans regia) and the native walnut are re- 
corded. 

[Report of the] fruit breeding farm, Znnibra Heights, C. Haralson 
(Minnesota Sta. Rpt, 1921, pp. 67, 68). — The following seedling fruits developed 
or tested at the farm were named during the year: Wedge and Folwell 
apples; Winona, Mound, and Anoka plums; Nokomis, Elasypicker, and Chaska 
June-frulting and Deephaven ever-bearing strawberries; and Como goose- 
berry. 
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Uraftage: Theory and application, L. Danjkl {Min. Instr. Pub, [Fra/ice], 
Bui. Off. Dir. Recherchos f3cA. et Indus, et Invent. ^ 1921, yos. 20, pp. 354-371, 
figs. 15; 21, pp. 385-^409, figs. 26; 22, pp. 4t9-478, figs. 23; 23, pp. 518-585, figs, 
17; 24, pp. 5Tt~~590, figs. 12: 25, pp. 664-680, figs. 7). — This is a general review 
of the author’s work with luiiny different genera and si)ecies of plants, with 
special reference to the obtaining of graft hybrids. 

llecent progress in the development of iirii^roved strains of greenhoase 
tomatoes, lettuce, and cauliflower, J. H. Beattie (Arner. Hoc. Jfort, Hci. 
Pt'oe., 18 {1921), pp. 26-28). — A brief account of tbe activities of the \J. S. 
Department of Ag^’iculture in the iinprovenuait of glasshouse vegetables. 

8electhe studie.s witli Erfurt Dwarf Forcing cauliflower begun about 1908 
have resuJtcHl in the isolation of three desirable strains, one of extremely 
rapid heading character and tw'o valuable market types. Two desirable 
strains of (Irand Rapids lettuce, one a finely curled, upright growing plant 
of slightly yellow tinge and tlie other coarse leafed, upright growing and of 
dark green color, were obtained Two English forcing tomatoes, Stirling 
Castle and Sunrise, have also liecn improved by selection in resiiect to vigor, 
freedom from disease, and uniformity. 

llesults of selection in the Alaska pea, .1, W. Iti sHNEiL (Amer. Hoc. Hart. 
Hvi. Proc., 18 {1921), pp. 41~47) — Observations on the comparative perform- 
ance of s(‘Iccted pure line strains and of five commercial stocks of Alaska 
peas at the Minnesota Exjieriment Station indicated that not only did some 
of the sele(‘led strains outyield the commercial stocks, but also that the 
strains differed sharply between themselves in ro^jpect to yields of pods, as 
indicated by a range in yield from a minimum of 6.2±0.27 to a maximum of 
10.5 ±0.44. 

l*rogress in methods of practical fruit growing, H. (1. Hatton [Jour. 
Roy. Ayr Hoc. England, 82 {1921), pp 49-117, figs. 7).— In tliis cojnpreliensive 
r^sum^ of improved practi<*es in tlie growing of various tree and bush fruits 
in England, tbe author lays particular emphasis uj)on the bearing of recent 
advancement in horticultural and other sciences upon practical operations. 

The third report of the State Experiment Orchard, Berri, River Mur- 
ray, G. Quinn and C. G. Savaoe {Jour. Depi Agr. Ho Anst., 25 {1922), No. 8, 
pp. 680, 681, 683-685, 687-689, 691-698, 695-699) .—The results of misc‘ellaneous 
pomologi<‘al investigations are reported. 

As indicated by average yields for the 4-year period ended 1920-21, Royal 
apricot and Early (bawlord peach trees pruned to the “ imstoppe<l ” leader 
system gave greater yields tliau trees pruned back to dormant buds. Moor- 
park apricot and Eiberta peaidi, on the contrary, responded iiiore favorably 
to the cutting buck method of i)runing. 

Fertilizer tests with ix'ach, apricot, and orange trees are reported, and 
indicate in general tlie sui>erior value of nitrogenous materials. Baaed upon 
three seasons’ successful ex]>erience in wintering over Bluatoj)haga insects 
on fig trees, it is eoncluded that climatic conditions prevailing in the Murray 
Valley are favorable to this v(?ry important fig pollinator. 

In trials of various citrus species as st<‘cks, 3-year tests wdth eight orange 
varieties showed tliat tin' lemon is a inon‘ salistactory stock in respect to yi<4(l 
of scion than is tbe sweet orange 4Tie D’Ageii prune proveii tbe most con- 
sistent bearer and the highest quality variety among the seven tested. 

Sulphuring tests with apricots and peaches are briefly reporte<l. The dip- 
j)iiig of whole apricots in boiling lye (1 lb. of lye to 80 gal. of water) previous 
to sulphuring resulted in a much brighter color than that of undipped fruits. 
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Best parents in various lines of bret'ding work under way at Ottaw^a, 
W. T. Macoijn {A7iwr. ^oc. Hoit. l*roc., 18 {1921), pp. 47S1). — This paper 
presents a r<5siun6 of the breodinj? activities with the apple conducted at the 
Central Experimental Farm, Ottawa, since 1805. 

Of a total of 71 varieties of apples wltich have been successfully used as 
parents in open aud in controlled crosses, 33 are represented by seedlinfts 
which have reached a fruiting age. Quality in the parent has proved highly 
essential to obtaining quality in tht* progeny. In this x’espect Northern Spy 
aud McIntosh have proved exceptionally valuable parents, and of the two the 
latter has yielded the larger proportion of promising seedlings. Of 141 trees 

raised from open pollinatiHl Mclntosli seed, 70, or practically 50 per cent, 

yielded fruit of good or very good quaht.\, wdth red the priMlominaut color 
in 103 of the seedlings. A majority. ()4.t> per cent, were of early maturity, and 
the few that showed longer keeping <‘haracters than McIntosh were, un- 
fortunately, of inferior quality. Several of the better seedlings, designated as 
Melba, Joyce, I*edro, l^atricia, and Lobo, have htam considi^red sunicienlly 
worthy to be propagated for disseminatimi. Other varieties of the I’ameuse 
group, including SliiawasscH;* and Winter St. Law^nnce, have yielded some 

seedlings of good (quality. Faineuse itself has jiroved, however, a poor parent 
when open pollinated, hut when crt»sse<l with Lawver has yielded some long 
keeping seedlings of merit. 

The Portia strawiierry, a seedling of William Kelt, is considered very 

promising. 

Results of researches on fruit tree stocks at East Mailing. K. O. Hviton 
(Jour, PomoL, 2 (1020), No. 1, pp 1~10, J ^). — A paper n^ad before llu* agri- 

cultural section of the British Association for the Advancement of Science 
in August, 1920, briefly summarizing the work with fruit stocks conducted at 
the East Mailing Researcli Station (E. S. li., 45, p. 741). 

Report of the comniitteo on new fruits, C P. (h.osF (Imcr. Pouiol. Soc. 
Proc., 3G-S7 (1919-1920), pp. 127-178) — Brief data are [iresented eoneerniug 
the origin and distinguishing characteristics of varieties of different species of 
fruits and nuts originated or introduciMi sin<‘e the pulilicatlon of the last com- 
mittee repoit in 1907. 

Wilder medals, C. T*. Qlose E'J' at.. (Amer. PomoL Soc. Proc., 30-37 (1919- 
1920), pp. 121, 122). — Twm fruits, the Golden Delicious apple, awarded the 
Wilder medal of the American Pomological Society in 1919, aud the Temple 
orange, recipient of the same honor in 1920, are described in connection with 
data concerning their origin and dissemination. 

The planting, cultivation, and general management of orchards In 
Kent, W. Tl. Elgar (Jour. Roy. Ayr. Soc. Rnyland, 82 (1921), pp. 117-131 ). — 
As indicated by the title, this is a general account relating to varieties, methods 
of planting, pniniiig, harvesting, combating fungus and insect pests, etc. 

Fertilization of fruit trees (Deut. Ohaihau Zty., 68 (1922), No. 16, pp. 159, 
160), — In this condensed summary, in which no data are presented, the results 
of fruit tree fertilization experiments conducted by Wagner at Welhenstephau 
during the years 1907-1921 are reported. 

Of the various nutrient materials tested, nitrogen proved to be the most 
important in influencing the development of leaves, wood, and fruit. The 
protein and nitrogen ('oiitent of the leaves increased in accordance with the 
amount of nitrogen api)Iied. Tlie omission of potassium caused a decline in 
the quality of the fruit, and the need of nitrogen and potash was clearly indi- 
cated by analysis of leaves and twigs. None of the various nutrients used 
had any apparent effovt on tht‘ development of scab. Fruit produced in partial 
shade was not inferior to that produced in exposed situations. The author 
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believ<^ (hat the injurious effects of adverse weatiier may be materially re- 
dnoed by abundant nutrition. 

Storage studies with pears grown on the various fertilizer plats indicated 
that the nutrients exert a measurable Influence on the keeping quality of 
fruit. The results showed that fruit grown witli omission of nitrogcm kei)t 
95 days, with the complete formula 80, with no fertdijcer 85, with omission 
of potash 84, with a double application of complete fertilizer 82, and with 
omission of phosphoric aci<] 79 days. 

Growth of apple seedlings, O. S. (’handaix {Anir7. 8oc. Hort. t^ci. P/oc , 18 
il921)f pp. lS-20 ), — Extensive records on the germinatiori of 8 €M 3 d and growth 
of n]q)le seedlings ol known i)iu’entag(‘ originnted at (he lIluioiK Ext^eriment 
Station since 1919 liave shown some interesting results AUogelh(*r 44 orchard 
varieties and 47 crab or cratiliki* forms of the genus Pyrus (Mains) have 
iKHUi use<i in the breeding aethities at the station Widely dh urgent (Tosses, 
for exanqde Pome P>eautyX/\ jforibnnda, TolinanXP. toringo, etc., have suc- 
ce(Mled. wi)lle otlier cr(»ss(\s involA ini’: /*. HouUtrdi and /'. loensis have failed. 
In respect to vigor of sC'cnllings, q’olmauX/*. I'olnuuiXP atromn- 

friiinca. and Pome lU^aufyX/' ilonhundn have excelled, while those rxissessiiig 
I\ sonfnrdi and P. ns ovule parents lane shown iinmistakal)le signs 

of constitutional w(‘nkuoss 

Seed oiilained by feitilr/ing llowers of P, prutnfolia witii pollen of Ben 
ib'nis. Tohnim. Ttome Beaut \, Oldenhurtr Eoiiiim*, and (inines OoUien showed 
a uniformly higli iiercmdage ivf germination and tiie 4{K) Irei'S now living as 
a result of these cj’osses are descrihiMl as remarkably uniform in respect to 
growth d(‘V(doprn(‘nt. The differences iadweiui the minimum and maximum in 
tii(‘ <nerage height of tlie six groups of seedlings in fh(4r ninth year was only 
7.19 in. in stiread of top 82.9 in., and in tnmk diameter 0 09 in. The average 
trunk diameters for tlie six groups were as follows* Pome Jkuiuty 3.87 in., 
Oriines 3.82, Ben Davis 3.75, Domine 3.55, I'olinnn 3.54, and oidenluirg 3 18 in. 

Root development of the a[)ple as affected by cultural practices, E. 1*. 
OuO/iNAN (Amer. 8oe, Port. Sri, Proe , IS (73-?/). pp. 737-233) --Notable 
variations were observed in the .size and weight of the root and top of 8-year- 
old Grimes aiiple trtH*a grown at Laurel, Tnd . under three different systems 
of soil management, namely, tillage, straw mulch, and sod. 

Exercising aP |»o.ssibh‘ ( are to secure the entire root system, eight trees were 
remove<l from each plat in the summer of 1921. The average weights were 
as follows: Tillage, entire tna* 303 9 lbs., top 230.4, root T3.2 ; straw mulch, 
entire tree 250.8, toj) 189,4 root 94.4; sod, entire tret' 14 2, top 10, and root 
4.2 ll>s qdie average gains in (Mrciimf(Ten<*e of trunk for the three lots of 
trees for the |>eriod 1915-1920 were 5.14 cm. (2 1 in.l for tillage. 5.08 for 
straw miihdi, and 1 15 cm. for sod Tiie total yield in fruit for (he three lots 
in 1920 was 93 Ihs. for tilhige, BX).25 lbs for straw mulch, and none for sod. 
The greater weight of the tilled trees as comparcxl with the straw mulch trees 
is believed to he possibly due to tlie fact that the latter have boime much more 
fruit, thus limiting vegetative development 

The .soil beneath tht‘ tilled trt^'s was found to be in much better physical 
condition at a greater depth than In the other plats, although analysis failed 
to sliow any higher nitrogen or organic matter content in tiie subsoil. The 
total nitrogen content of tiie surface layer of soil was lower in the tilled plat 
than in either of the others, but this variation had caused no apiiarent decrease 
in vegetative development of the trees. The main root systems of (he tilled 
trees penetrated to a greater depth than did those of either the otlier treat- 
ments. It was found that beneath tlie straw mulch tlie root system was very 
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sliaJlow, aoiiie root 8 lying on the surface of the soil, with the majority (75 
to 80 per cent) present in the upper foot of soil. Tlie root system of sod trees 
iiacl made hut nieaaer development. 

That the character of the subsoil is an important factor in the development 
of the root system of fruit trees was shown by the fact that the roots of 
3-year-old trees at La Fayette, Inch, were found to have penetrated to a much 
greater depth than those of the 8-y ear-old trees at Laurel. 

Among otlier points, the study is believed to show the inadvisability of shift- 
ing the method of soil management in orchards which have been long main- 
tained on the straw mulch plan unless such trees are in an extremely strong 
vegetative condition. 

Water core in apples, (3. UtviI^ke and 13. IhoiiAR?) ^<x\ Nail. Hart. 

France, 4. «or., 2S (1922), Apr., pp. 774, 775). — Ohemical studies of the normal 
and abnormal tissue of a Calville Blanc apple affected with water core showed 
the preseiu‘e of acetaldehyde ami etliyl alcohol in the abnormal flesh, accom- 
panied by a decrease in sac*charose and glucose content as compared with the 
norjual flesh. The porc'entage content of acids was practically the same for 
both portions. An attempt to inoculate healthy tissue with diseased material 
met with negative results. The brief account is closed with the statement 
that at the present time there Is no known preventive or remedy for water core, 
a disease sufllciently prevalent in the vicinity of Paris to cause serious losses 
to the fruit industry. 

The determination of pears, L. (^h asset {Jour. FomoL, 2 {1920), No. 7, 
pp. 11-15, fiofi. 16). — A brief paper in which are iirosented suggestions for a 
classification of pear varieties based on the ratio between the height and 
breadth of the fruits. 

Pruning and nitrogen studies in a devitalized peach orchard, K. 0. 

Auchter {Amer. Soc. Uort. Soi. Proa., 18 {1921), pp. 178-193). — This paper is 
devoted for the most part to a discussion of tlie results obtained with five 
different pruning treatments in a lO-y^ear-old peach orchard at the Maryland 
Experiment Station. At the initiation of the experiment the orchard in ques- 
tion was in a much devitalized and unproductive condition, as manifested by 
long main branches bearing only a few short fruiting twigs. 

In tlie early spring of 1020 all trees in the orchard except 40 reserved for 
the ijruning exi)eriment were headed back from 4 to C ft., with undesirable 
limbs cut off entirely in many Instances. A thorough dormant spraying with 
lime sulphur was applied, and just as the buds were breaking each tree was 
given 1.5 lbs. of nitrate of soda. All tJ'ees were treated for borers. The soil 
was managed throughotit the season on a systematic tillage, cover-crop plan. 
In the second season of the investigation, 1021, exactly the same fertilization 
and soil management plan was carried out. 

In order to obtain accurate information relative to j)riiidng requirements of 
neglectefl peach trees, 40 trees scattered throughout the orchard were divided 
into live groups of eight, each h>t containing four Elherta and four Greensboro 
trees. Tbe following five pruning treatments were compared: (1) Dehorning, 
in which the main limbs were cut back to stubs 2 ft. in length, (2) moderately 
heavy priming, in which the main limbs and side brancln^s were headed back 
from 4 to 6 ft. and certain unessential limbs removed in entirety, (8) li^t 
pruning, in which the ends of the branches were cut back about 1 ft,, (4) 
partial or gradual dehorning, in which one of the main limbs was dehorned, 
with the i)urpose of continuing tbe operation each successive season until the 
entire tree is cut back, and (5) no pruning except the removal of diseased and 
broken twigs. In 1921 follow-up pruning, which consisted In the instance of 
tlie dehorned trees of thinning and cutting back the dense new growth and In 
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the case of the partially dehorned in the removal of another main limb, was 
practiced on all lots except the unpruned trees. 

In summing up the results of the experiments, a part of the detailed data of 
which is given in tabular form, the author believes that the investigation has 
shown that 10-yea r>old, devitalized peach trees may be profitably brought 
back to a productive condition by proper pruning, spraying, and cultural 
treatments. Of the types of pruning studied, the best results were obtained 
from (2), moderately heavy. In this case the height of the trees was lowered, 
a new top was formed, and suftlcient vigorous new growth was stimulated 
throughout the body of the tree to make possible the production of a satis- 
factory crop. The dehorned trees (1) made a very dense vigorous growth 
both seasons hut set few fruit Inids on the Jong vegetative shoots, leading to 
the <*oneiusion that this type of pruning is not as satisfactory as (2). Partial 
dehorning (4) resulted in an unbalanced, irregular growth, since the dehorned 
limb failed in many cases to make a satisfactory renewal. Light pruning 
(3) did not stimulate suflicient new growth to lead to the expectation of 
protiluhle crops. Trees receiving no pruning showed plainly that peach or- 
chards of the character used in this experiment can not be rejuvenated without 
pruning. The author attempts to explain the various results of the Investiga- 
tion b.v reference to re<H)nt physiological and nutritional studies. 

Experiments with small fruits at Weiheristephan and Peine {Dvut. 
Obfiibau Ztg., 68 (1922), No, /6\ pp. /58, 159, 160) — Miscellaneous experiments 
in small fruit culture are reported. 

The ar>idication of a complete fertilizer to red and black currants growing 
in relatively rich soil proved profitable. The ondssion of any one of the 
component elements resulted, however, in reduced yields, and in the case of 
large red currants a decrease in potash caused a groaP'r reduction in yield 
tliiin <lid a coiTcsponding decrease in phosphoric acid Although red currants 
resp<»iK]ed at first to nitrogen, this lu^ed was soon supplied by the natural fer- 
tility of tlie soil. Nitrogtm proved of prime iinportaiUM* to hla(*k currants, 
while potash was of Jess value and phosphoric acid practically of no benefit. 
Whin ham Industry gooseberry responded quickly to iK>tash and jdiosphoric 
acid, with nitrogen proving of little value. 

Deteriiiination of the sugar <*(mtent in red <Mirrant fruits produced on plats 
reetdving different fertilizer treatments sliowed with complete fertilizer 18,0 
per cent, omitting nitrogen Jfi.4, omitting phosphoric acid 1(>3, omitting imtash 
15.0, and no fertilizer 13 8 per cent. Leaves of plants (red currants?) re- 
ceiving no potash showed a potassium content of 0 04 as compared with 1.4 
per oeiit for the ('oirjplete fiTtilizer treatment, leading the author to conclude 
that plants utilize potassium in widely different amounts 

The intluence of fertilizers on gooseberries is shown by tht' ftdiowing yield 
data obtalne<l at Weihenstex)ban from 1908 to 1919: (1) Complete fertilizer 
1.09 kg. per bush, (2) omitting nitrogen 1.48, (3) omitting phosphoric acid 
1.07, (4) omitting potn.sli 0.99, and (5) no fertilizer 1.08 kg. The apparent 
deleterious effect of nitrogen is accounted for by the richness of the soil, the 
author believing that the addition of chemical nitrogen promoted an unbalanced 
nutritional condition which resulted In dcjcreased yield. 

Strikingly different ndationshlps were recorded between root and top 
growth in various species of bush fruits. In the red currant the tops averaged 
107 gm. and the roots 404; the gooseberry, top 98, roots 248; and the black 
currant, top 281, roots 129 gm. These extraordinary differences in spedes 
indicate a marked superiority on the part of the rtjd currant and gooseberry to 
penetrate the soil in search of food. 
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A note on the fruiting? habit of the Concord grape, N. L. Pabtktdge 
{Amer. Boe, Bort, Bci. Proc., 18 {1921), pp, 193-196), — Records obtained on 
tbe weight of fruit produced by the shoot or shoots emanating from the nodes 
of bearing cranes of 48 Concord grapevines growing near Grand Rapids, Mich., 
indicated a distinct correlation between position of shoot in reference to base of 
c ane nnd yield of fruit. Tlie optimum production was found in shoots arising at 
the sixth node, with comparatively high yields for shoots borne at the fourth, 
fifth, s('venth, and eighth nodes ; however, when allowance was made for bar- 
ren slioots and undeveloped buds, a shift in optimum production toward the 
base of the cane was noted, the maximum production occurring at the fourth 
node. A frequency table showing the average yield per node of the canes 
grouped according to the number of l)uds (1 to 14) shows that those canes 
containing 8 to 9 buds are sui>erlor in respect to average yield per node than 
those bearing a greater or a lesser number of buds. 

Grape stocks for heavy calcareous soils, H. Faks and P. Tonotjz (Ann. 
Agr. Suisse, 2$ (1922), No. 1, pp. 13-16). — With the ol)je<*t of determining the 
adaptability of various stocks to heavy calcareous soils, various forruH were 
planted at Arnex-sur-Orl)e, Switzerland, in 1909, in a soil which is described as 
of such a difficult nature that when wet it clung tenaciously to the tillage in- 
struments and when dry was quickly subject to cracking. From 48 to 00 iK^r 
cent of very tine and easily assimilated lime was present in (he soil. Earlier 
plantings made about 1895, including such stocks as Riparia Gloire and Riparia 
XRiipestris lOP* bad failed completely, while, on the other hand, AlourvddreX 
Rupestris 1202 had given satisfactory results in many iiliices. Tbe climate of 
the region is described as very harsh. 

Oalciphoboua shxks were included in the test in small lots merely to ileter- 
mlne how long they might suiwive under disadvantageous conditions, while 
other stocks more resistant to Hrne were included in much greater number. ITie 
Ohasselas variety was used as scion in all cases. Of the various stocks in- 
cluded m the test, comprising pure Americans, AinericoX America n.s, and 
Franco X Americans, three of the last group, namely, Mourv^d re X Rupestris 
1202, ChasselasXBerlandieri 41 B, and Cabernet XBeiTaridieri sliowed par- 
ticular ability to endure and thrive in the type of soil above mentioned. 
Riparia XBeriandieri jI 57^\ and UipariaXBerlandieri 34 E, although not con- 
taining any Vlnifera parentage, made satisfactory growth. 

Prelimiiiary repoi't on the use of sodium silicate (w'ater glass) as a 
wound dressing, W. J. Youno (Amcr, Soc. Bort. Sci. Proc., 18 (1921), pp. 
196, 197). — A test conducted at the South Carolina Experiment Station of 
various media for the treatment of pruning wounds on the Musf*adine glape in- 
dicated timt an application of hot sodium silicate solution Is effective in pre- 
venting bleeding, wdiicli when pruning is practiced later than January 1 often 
causes serious injury to the vines. 

Orange culture in Tunis, L. GuiLr.ocHON (Vie Agr. et Iturale, 18 (1921), 
No. 2, pp. 28S0, fig. 1 ). — This Is a general account relating to the location of 
the industry, methods of cultur<‘ practiced, varieties grown, etc. 

Orchid hybrids: Sander’s complete list (St. Allans, [EngJ]: Sanders^ 
1921, [2. ed., rev. and enl.], pp. {Xl]-\~225). — A complete list arranged in 
tabular, alphabetical form, containing the names and parenliige of all known 
orchid hybrids, whether of natural or artificial origin. 

The American rose annual, 1022 , edited by J. H. McFabland (Harris- 
hurg. Pa.: Amsr. Rose Soo., 1922, pp. 192, pis. 18, figs. 10). — Similar to those 
of previous years (E. S. K., 45, p. 348), this volume, containing articles by 
various authors, constitutes a record of progress in rose culture in North 
America in 1921. 
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In the paper entitled Dr. Walter Van Fleet, American RoBarian and Plant 
Hybridist (i)p. 13-22). considerable dal a are contributed conceruinjEj the life and 
activities of this eminent plant breeder (E. S. R., 46, p. 199), including a brief 
account of the origin and dissemination of the Dr. W. Van Fleet climbing rose. 

FORESTEY. 

Effect of a late spring frost upon forest vegetation in the Wasatch 
Mountains of Utah, C. F. Kobstian (Ecolopy, 2 (1921), No. I, pp. J^l-52, 
fig. 1 ). — The information ccmtaineil in this par^r is based on notes taken on 
the injury to forest trees in the Cottonwood Nursery, located 25 miles south- 
east of Salt Lake City at an elevation of 7,400 ft., following an unusually 
severe frcH^ze which occurred in late May, 1919. On the night of May 30, fol- 
lowing a fall of 5 in. of snow, tlie temperature dropped to 15® F., causing 
serious injury to the vegetation which had been forced by a period of unusually 
hot weather. 

In general, (lie pines, although described as renewing their growTh much 
earlier in (lie season than other conifers, w^ere not injured, wdiile the spruces 
and tirs, which had (iexeloped appreciahiy, w^ere frozen in varying degrees. 
Four-year old Piven engi Imanthi one yi^ar transplanted suffered severely, a few 
of llie trees lanng killed to tlie ground, while 3-year'Old plants of the same 
specit‘s still growdng in the seedling beds w^ere only slightly injured. Stock 
grown from seed I’ollected on the Gunnison National Forest in (^.olorado did 
not have over Id per <*enr frozen terminals, us compared with 50 per cent for 
plants of the same species gnovn from sH*d gathered in the vicinity of the 
nursery- Coverings of hay aflorded a high liegrei* of protection to both 4- and 
2-year'Ol(l plants. 

'I'wo-year-old P. parryana trees were practically unhurt except along the 
edge of the beds, while 4-year-oid jdants. two years transplanted, had approxi- 
mately Id per cent of their terminals killed. The layer of snow' is thought to 
have been mor(‘ benehcial to tbe younger and smaller stock. Trees of 
J\^eu(Iofsuoa ia.rifoha two years in the seeci bed and twm years transplanted 
WHue (piite severely injured (‘ven when proteeted with a layer of ha.v, and iin- 
eoven-d beds wert‘ laaidered jiracdically w ort bless. Finns ponderosa showed 
greater resistance aiul w'ns in all cases uninjured. P. vontorta and P, monti- 
void suffered hut little injury. Noiwvay spruce {Pt<ra excelsa) exhibited much 
greater resi^t.inci" tiian dlfl the iiati\e blue si^ecies. 

The lirs. Douglas, alpine, and while, suffered more extensively than did the 
spruces. The aspen PopulK.n fremvJoidcs not only had its current but also 
most of its previous season’s growth killed. Nevertheless, new' growdh cluirac- 
lerized by ex<*essjvely large leaves was soon put fortli from adventitious buds. 
Box idder. alder, mountain ash, maple, Garnbel oak, and elder w*ere seriously 
injured, and of the many shrubs examined, Pachpstima myrsinites w'as the 
only one found unharine<l. 

Some notes on trees of the Sierras, Ta H. Pammki. (Ames Forester, 10 
(1922)^ pp. 4^-51, figs. 5). — Brief descriptive notes of a somew^hat popular 
nature are given of the various California tree sjiecles, especially those occur- 
ring in the Yosemite Valley. 

Ray volumes of the commercial woods of the United States and their 
signiffcance, J. E. Mveb (Jour. Forestry. 20 {1922), No. 4, pp. SS7-S5t ). — 
This is a report of an anatomi<‘al study, the object of wdiich was to determine 
the correlations existing belwc'en variations in ray volume in different w'oods 
and their physical properties, Inheritance, and conditions under which grown. 
Approximately 92 species were studied, of which 38 classed as soft woods had 
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an average ray volume of 78 per cent and 54 species classed as hardwoods an 
average of 17.04 per cent 

The greater ray volume found in trees grown in low swampy ground as 
conipare<i with those of the same species grown on uplands indicated that site 
is an important factor. Trees growing under suppressed conditions due to 
encroaching neighbors showed a retiuced amount of storage tissue. It is ho- 
lived that the larger variations in volume of rays in different species of woods 
are due to inheritance, while the lesser variations are the result of differericea 
in site, climate, temperature, soil, age. and the ability of the loaves to assim- 
ilate food. Trees with unisoriaie, diffused, and compound rays showed an in- 
creasing ray volume in the order given. Little connection was observed be- 
tween ray volume and genetieal relation.ship. Among tlie conifers, Thuja 
ocHdentaUs possessed a minimum ray volume of 3.4 yier cent and Vmua 
hetcrophylla a maximum of 11.7 per cent, while in the dicotyledons TUia 
heterophylla was lowest with 5.3 per cent and Quvrvus denf^ifiora highest with 
42,26 per cent. 

A critical revision of the genus Kiicalyptus, V, ,) H. Maidkn (n^ydnei/, 
N. Wales: Oovi,, voL 5 (1920-1921), pts, 1-10, pp. pl«, JfO) dn con- 

formation with previous volumes (E. R. R., 43, p. 543), 81 odd species of 
EuculjTtus are minutely described with supplementary information concerning 
fijmcnyiny, geographical distriliution, etc. 

Forestry for woodm^m, O. O. Hanson (Oxford: Vnw Press 1921, 2. rd. 
[rev, and ©n?.l, pp. 2S8, pis. 12, fios. 16). — A revisinl and slightly enlarged 
edition of a previously noted English handbook (E. S. U., 27, p. 41). 

Report of the State forester [New Jersey], A. (Iaskii,!- (A' d Oepi. 
Conserv. and Dei^elopnient, Atm. Rpt., 1921, pp. 52-10, pLs A progn^.ss 

report for tlie year ended June 30, 1021 (E. S. R,, 45, p. S40). An important 
event of the year was the appointment of a trained forester as manager of a 
100,000-acre tract of privately owiumJ and hitherto negl<»cted \\oodhmd in 
Burlington, Atlantic, and Camden Counties. Observations on plantations on 
Bass River and Lebanon State Forests showefl southern loblolly pine to he a 
desirable species on account of its rapid and straight growth. A list t»f com- 
munity shade tree eommissions, with data concerning their revenues an<l activi- 
ties, is presented in tabular form. 

Report of the State firewarden [New Jersey], (h IV Wii.bkr (A .1 Dept. 
Conserv. amd Development, Ann. Rpt. 1921, pp. 71-81, pis. 2)“~nue to the 
intense and long-continued drought occurring in May and .lane, 1021, the fire 
hazard was greatly increased, with the result that mrire damage was done in 
this short period than usually occurs in 12 months. On the other hand, the 
number of fires (554) occurring during the calendar year 1020 was less tlian 
the average of the last decade This variation caused by differences in the 
amount of moisture illustrates the very close relationship between weather an<i 
forest fires. Two new lookout towers were placed in commission during the 
year. Statistical data on the extent and number of forest fires occurring 
during the calendar year 1920 are given. 

Eleventh annual report of the State forester to the governor for the 
year ending December 31, 1921, F. A. Ei.i.tott (Orey. Ktate Forester Ann. 
Rpt., 11 (1921), pp. 29). — This is the usual annual rej>orf (E. S. II, 46, ji. 340). 

Report of the director of forestry for the fiscal year ended March 31, 
1921, R. H. Gampbex.!. et ae. (Canada Dept. JnL, Rpt. Ihr. Forestry, 1921, 
pp. JjO, figs. 12).— Jn a similar manner to those of the previous years fE S. R., 
46, p. 141), this report, in addition to a rec’ord of the activities of the forestry 
branch of the Canadian Department of the Interior for the fiscal year ended. 
March 81, 1921, contains various subreports, that of the chief of the tree 
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planting division, those of the district forest inspectors for Manitoba, 
Saskatchewan, Alberta, and British Columbia, and that of the superintendent 
of the Forest Products Laboratories of Canada. 

The total number of tires occurring during the fiscal period Avas 1,532, as 
compared with 1,313 for the preceding season. Of the 485,500 acres burned 
over, 110,000 were comprised of commercial timber, 152,600 of young growth, 
and the balance of open or grazing lands. Ainilanos were used for the first 
time in forest protection in western Canada. 

Afforestation of ravine lands in the Ktawah District, United Provinces, 
E. A. Smytjties {Indian Forest Hoc., 7 {1920), No. H, pp. Sii, pis. iH, /ip. J ). — 
An account of indbods employed, fort^st tree 8])ecies iitilize<l, and successes 
finally obtained in an afforestation projeet in India, wherein the broken and 
erodible nature of the soil rendered operations cxceeflingly difficult. Works of 
this kind are deemed of ginait value, not only in furnishing labor to the natives 
in tUiu^s of 1 amine hut also in the reestablishment of grazing lands and in 
sipiplying fuel to the people. 

DISEASES OF PLANTS. 

Check list of .station publications of the State agricultural experiment 
stations on tlH‘ subject of plant pathology, 1876—1020 IF (S'. Dept. Apr., 
Lihrarp liiblxitp ("onlitb Ah. 2 {1922), pp [203)). — This j>ublication. comjiiled by 
E. It. Oheriy and J. M. Alhai, is a inini(‘ogra}>be(l list of references to plant dis- 
ease literature Imind in experiment station n‘ports, bulletins, ciivulars. and press 
bulletins, so far as they are fiuimi in permanent form, but not extension publi- 
cations. It IS discussed editorially on jiage 307 of this issue 

[Keport of the] division of plant pathology and botany, E AI. Fkeeman 
ET AL. (Minnesota Fta. Tipt. 1921, %)p 72-77) --‘Brief }>rogress re]>orts are given 
of invest mat.ions <‘arried on by various members of tlie staff. 

Particular attention is heina given to the study by K. C. Stakinan et al. 
of cereal rusts, and results ol e\pi‘riuients in brwding for rust resistance show 
deffnite firogress is being mad(\ Several promising wheat hybrids and selec- 
tions have b(‘en produciMl tliat are resistant to stem rust, and at tlie same time 
th(‘y appear to hav<‘ desiialile agronomic cliaracters. Studies made of the 
geneti<‘S of rust n^sistance are believed to shew that the spring habit of 
Alarcpns wheat can be combined with the rust resistant habit of Kanred. 
(.onliuned study of tlie biologic sjiocinlization o( cereal rusts indicates that 
there are at least 33 distinct form*- of stem rust. In investigations of the 
ei)idemioh»g.y of cereal rusts, evidence has been obtained tliat s(^*ein to indicate 
that summer sjiores do not live over winter and spring, but that the rust op wheat 
comes mainly from iutected harlierrles. The campaign for the eradication of 
barberry bushes is being actively pursued 

In the work reported on other dl.seases ot cereals and forage plants, it is 
shown tliat liax, resistant to wilt, did not lose this character to any appre- 
clahle degree after having been grown for two years on clean soil. Marked 
differences in susceptibility to foot and root rot and seedling blight have been 
found in varitdies of wheat, barley, and rye. A strain of Helminthosporiura 
isolated from rye was found to infect a considerable number of varieties of 
wheat, barley, rye, and grass(\s. while sev(‘ral varieties of i>ats and a number 
of grasses were immune to it. The suseeptibUity of various cereals to smut, 
hunt, and scab is being tested. 

In studies on truck-crop diseases by .1 O. L(‘acb e\id(uice has been found 
indicating two biologic forms of the bean antbracnose fungus. E\f>erimoiits 
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have ftJiown the superiority of i)otatoes from sprayed vines wlien used for seed 
purposes the succeeding year, and the advantage is attributed to the repellent 
action of IU>rdeaux mixtuj-e on aphids, thus preventing the infection of iwta- 
toes by mosaic, h’or the control of black scurf of potatoes corrosive sublimate 
treatment gave slightly better results than did the use of formaldehyde or 
copper sulphate. 

Preliminary experiments by J. L. Seal for the control of apple diseases 
•with dust fungicides are said to have given results that warrant a further 
trial of this method of apjdying fujigicides. 

Outlines are given of a number ot iinesti gat ions begun on plant metabolism 
and growth, by L. J. Knight and O. L. Farabaiigh, and by IL H. Harvey on 
respiratory enzyms, physiology of seed germination, effec’t of low temperature 
on plants, etc. Data have been secured which seem to indicate an increase in 
amino acids in leaves in iuitiimn. and that the amino acids have an important 
rOle in preventing the precipitation of proteins. 

Preliminary tests of the effei't of low temperatures on first -.year wood of 
plums showed wide \arietal differences in the degree of cold required for 
killing. Browning of Uie tissues, wldch takes place after about 24 hours, was 
found a reliable index of winterkilling 

Two serious plant diseases new to the Philippines, Cl. (I. Welles {Philip- 
pine Agr., 10 (1921), No. 5, pp. 25S, 251^). — Authracnose ( Collet oi r lehum goH- 
sypii) is reporte<l as recently found on cotton boils at the (College of Agricul- 
ture, but had not been noted at any other point in the l*hilipiuiies. 

The very vserioiis swe<‘t potato leaf spot (Cereospora haiatnc) reported by 
Reinking from southern (.hiiuu, in an account co\ering that region ( K. S. II., 
41), [). 047), has been found on sweet potato at the <*(>llege 

Plant pests and diseases, O. Heufek {Dcut. LanOw. Presse, Ifti {1921), No. 

PP- 4^4 )- — ^ condensed account is given of jiradical experieiK*es and 

observations in connect ion with diseases of economk* plants. 

Some problems of economic biology in Bast Africa (Kenya Colony), 
W. J. Dowson {Anv. Appl. ISioL, 8 {1921), No. 2, pp. 8S~100, fig. 1). — A discus- 
sion is given of economic problems in East Africa conneided with tlie coconut 
palm {Cocos nudter). including hud rot or heart rot ( Pfiytophthora palmivora) 
OT possibly bacteria; with sisal hemp (Agave rigula sisalami), including the 
ring spot dimnuse (Collctotrichum agaves); with coiTee (Voffea a/rabica and C. 
nandien.^is) , including Hemikua vastatri.i\ Coreospora eoff(nvola (ScptorUi 
maculosa- V), Collctotrichum coffcanum, Diplodia- sp., Phoma sp., and Phomop- 
sis sp. ; with the East African ct*dor (Jun-tperus proaera), including a heart 
rot {Pofves junipermus) ; with lit achylaeva hniehinsi, including a seedling dis- 
ease ( Selerotinia sp.) ; with citrus varieiics, including foot rot {Fusarium sp. ) 
or perhaps hacteria, ami bacterial leaf spots; with wlieat, including black 
stem rust (Pucemia yellow rust {P. glumarum), and brown or 

leaf rust (P. iriiicma) ; and with flax, including F. Uni. A few insect pests 
are also mentioned. 

Dry gummosis in plants, L Savastano (/f. Ffaz Fper. Agrvmic. e Fruttie. 
AHreale, Hoi. 41 {1921), pp. 5~7). — Tlie year 1920, marked In Sicily by dryness, 
showed also in certain economic plants a dry form of gummosis. This reap- 
peared in 1921, and may be connected with neglect consequent upon war con- 
ditions. 

Influence of temperature ou the development of mosaic diseases, S. P. 
Doolittle {Ahs. in Phytopathology, 11 {1921), No. 1, pp. 4^f 4 ^)- — Preliminary 
experiments are said to Indicate that temperature may have an Important 
bearing on the development of mosaic diseases. 
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Cucumber plants Inoculated with mosaic disease and ffrovvn in soil tem- 
peratures of from 18 to 30^^ C. developed mosaic at temperatures of 22 to 
but increasing? the tcmperatui*e from 27 to 30*^ reduced the incubation 
period and produced a higher percentage of Infection accompanied by symp- 
toms of a new tyi)e. In a few erases mosaic developed at a soil tempera- 
ture of 18® when the air temperature was above 20®, but with a lower air 
temperature the diseases did not develop. 

Overwintering of mosaic of annuals, .1. A. McCijntoctc (A7)s. in Phyto- 
pathology^ 11 (1921), No. i, p. ^7). — Attention is called to the fact that mosaic 
diseases of potato<^s, sugar cane, and otlier plants may be carried over in 
the living root or stem, hut the question is raised as to liow the disease- 
producing entity is carried over winter on annual plants wliere the root dies 
and the seed does not seem to carry it. 

Overwintering of mosaic on species of Physalis, It F. (:a\ui()ui) tn 

Phytopathology, 11 (1921), No, 1, p. Jp ). — The author reports the occurrence of 
mosaic on tiolanum duU^arnara, K. nigrum, P. longifolia, Nioandra physaloides, 
and Datura stramonium in Iowa. 'IMie disease was readily transferred to 
tomatoes and peppers. 

Some observations on the life history of Neotria giilligeiia, 1 >. M. Cayley 
(Ann. Hot. [Loiidon], So (1921), No. 137, pp. 79-92, pis. 2). ---In a study aiming 
to find the most vulnerable stage of N. galliama, involving a complete inves- 
tigation of the life history of tlie fungus and more particularly of the transi- 
tion from the summer or conidial to the resting or perithecial stage, it was 
fivumi that tlie fungus will comi)lete Its life cycle on media ('ontaining starch 
or a derivative thereof with 1 per cent glycerin. A few supposedly hitherto 
unrecorded observations are noted. Besides the three different forms of 
spores previously known, a fourth form, a two-celled multinucleate spore, 
WHS observed. No conclusive evidence was obtained that pycnidia occur in 
the life history of N, galligena, 

Studies in the physiology of parasitism. — VI, Infection by Sclerotiiiia 
libertiana, O. Boyle (Ann. Hot. {Pan don], S5 (1921), No. 139. pp. 337-347, 
pi. 1 ). — Continuing this series (E. S. U., 43, p. 4B), the author has studied the 
early stages of infection ot i)ean l(‘meN X. hbn hano . 

Tlie byphae of the or(IiiiMr> iny<‘(‘lium and also tin* nppressorla giowiug in 
turnip juice are surroiiinied by a nuie.lag'iiouK sheath, whicli ('an not always Ik* 
demonstrated in case of aerial hy{dia(‘. \VIu*n a hyphal tip comes in contact 
wltli any resistant material, such ns a ('o\er slip nr tin* iiost Mirface. tin? stain- 
ing reaction of tlie wall of tlie tipbec<unes moditied, lujs nnxldication extending 
a sliort distance behind I tie point of contact and lH‘ing very strongly marked 
in case of the aiipn^ssoria. From the tip of each hypha whicii is In contact 
with the host plant or with a glass surfac** then* arises an infection h>pha, 
usually very narrow, which under appro[»riate conditions penetrates the lu»st. 
The Infection hypha shows a normal umnodilied wall. I'lie cuticle may be 
markedly indented at the iioint of contact with the fungal hypha, this indenta- 
tion being due to the pressure exerted by the infection liypha. Tlu* invading 
hyphae are apparently dxed to the cuticle by means of the mucilaginous sheath. 
There Is no evidence at this stage of tlie softening or solution or any other 
modification of the cuticle or suhcuticulnr layers of tile host, the rupture of 
the cuticle by the Infection hypha being due aiiparently to mechanical action 
only. After the cuticle has been penetrated the tissue beneath rapidly lax-omes 
disorganized, this condition extending for some little distance in advance of 
the infection hypha. 

Under similar conditions the penetration of the host may take place with 
or without the formation of appressoria. The method of hyphal mass infection 
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displayed by libertiana is thus physiologically similar to that of infection 
by Bolrytis cinerea and Volletotricfium lindernuthianum. 

Bacterial leaf spot of liima bean, \V. B. Ttsdai.e and M. M. Wii.liamson 
{Abs. in Phytopat holopy, JJ {1921), JVo. 1, p. 52). — A hitherto iinreported bac* 
terlal disease of Lima beans observed at Madison, Wls., since 1017 is describe^!. 
The disease appears early on young plants, and observations indicate tljat its 
further spread may be chwked by dry weatber. Leaves, steins, and pods are 
affected. It is belit.'ved probable that the organism, which is a white, aerohlc 
bacterium, is carried over winhu- ori tlie seeds. 

Seed transmission and overwintering of cabbage black rot, .L Mon- 
TEiTH, JR, {Abs. in Phytopathology, 11 {1921), No 1, pp. 53, 5Jt). — It is believed 
probable that the organism causing cabbage black rot lodges on the seed coats 
during threshing and is <‘arrie<l ovor in this manner to the next sejison. Clean 
seed, sown in sterilized s(iil that had heim mixed wUb diseased cabbage* leaves, 
yielded seedlings nilh a liigh percentage of mlection. x\rtiticiall.v Inoculated 
seed, allowed to dry three days and planted in sterilized soil, also yielded seed- 
lings with a large percentage of eotyledon infcs'tjon. Lvideno' is said to indi- 
cate that climatic factors during seed-hod growlli are uni>ortant in determining 
tlie rapidity of I he spn*ad in the seed bed, and consequently the severity of 
epiphytotics. 

Greenlioiise propagation of cabbage resistant to yellows, .1. C. Gilman 
and A. T. Krwin {Ab». in Phytopathology, 11 {1921), No. 1, p 5//). — KesuUs are 
given of an experiment carried on in tlie greenhouse for the (hwelopinent of 
cabbage resistant to yellows. Tills experiment was conducted with types of 
early cabbage which could not be satisfactorily stored through the winter. Tlie 
best strains devolojn‘d in 1920 showcMl a high degree of n'sistaiu^o. 

Celery yellows, O. H. (^oons and U. Nelson in I^hyfopathology, It 

{1921), No. 1, pp. 5Jf. 55). — "I'iie authors report a stimtmg disease of celery first 
obser\ed iu Mielilgaii in 1914, due to a new species of J'^usariuin. 

Recent studies on bacteriosis of celery, K. F. Poole {Abs. in Phyto- 
pathology, 11 {1921), No. I, p. 55). — A soft rot of cedery is described, in |ithich 
the causal organism differs only in a few minor cultural chararrters from other 
soft rot organisms. Ponllus carotovorus and 1$. nptvoruH, and the author be- 
lives that they are all probably dift'erent strains of tin* same organism. 

Bacterial leaf spot of red clover, L. P Jones and M. M. Williamson {Aba. 
in Phytopathologif, II {1921), No 1, p. 50).— A bacterial leaf spot on the red 
clovers, both Trijolmm. pratenae and 7'. medium, is reported in Wisconsin and 
is thought to occur widely elsewhere. The most characteristic effect is on the 
leaf blades, but the iiaiasitc may also attack the [letiole, stipule, and stem. The 
organism is believed overwinter in tie* erowii or bud of the plant and is 
chiefly dissi'minated by the sjiattering ol rain. A complete description of the 
organism is promised. 

l>ry rot of corn, J, E. Melhits and L. W. Durrelj. {Iowa 8ta. Ciro» 78 
{1922), pp. 8, flga. 8). — A iiopiilar descrijitioii is giviui of the dry rot of corn 
due to Diplodia zea<\ and suggestions are offered for its prevention or elimina- 
tion. 

A new Phoma disease of cotton, J. A. Eluott {Aba. in Phytopathology, 11 
(1921), No. 1, p. J/S). — An iinreported Idioma diseasi^ of cotton is said to have 
appeared in west-central ArkaiisaB in June, 1920. The disease made rapid 
progress during a period of cool, wet weather, all the plants being killed in 
small areas where infection was severe, and In other cases the stand was 
gi'eatly reduced. The fungus has been isolatwl and successful Inoculations 
made both on wounded and unwounded tissues. High humidity appears to be 
essential to the spread and progress of the disease. 
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Bremia on hothouse lettuce, I. E. Melhus (Aba. in Phytopathology, 11 
{1921), No, 1, p. 5J ^), — It is claimed that lettuce in greenhouses in Iowa often 
BUftors serious losses <lue to B. lactume. The fun^rus also attacks a number 
of wild species of leltijc<*, and the importance of these species as hosts on which 
the fungus is carried over is pointed out. 

Ocvelopment and patliogenesis of tlie onion smut fungus, P J. Andekson 
(Maasachnsctts Tech, But. 4 {1921), pp, 9o-lSS, figs, (i) — An investigation 
of onion siniit with Kp<i<‘ial refert^nce to better metiiods of control was i)egun 
by the department of l>otuny ol th4‘ station in 1018. The present publication 
gives an account of ('ertain piiases of the life cycle of the causal organism 
{VroeystiH ccpulae) which it seiuned desiraiile to investigate. Germination 
difticulties are noted, witii an extenried account of tliis phase of the work 
and of the related llteraUire. A study was made of tlie infection of onion by 
V. cepvlac, also of its lnciii)ation period and sporogencsis. 

It is claimed that I', vejmlae lives and grow's as a saiirophy tc Indefinitely in 
the soil, its grovvtli fieing favored hy liic proseru’e of manure. It derives suffi- 
cient nutritive materials from tlie soil to grins and spread oxttuisively during 
this stage. It enters the soil either as simres or as mycelium from the buried 
parts of diseased onions, and prohuhly lives in the soil for yiatrs without the 
presence of onions. Infeeti<m maj take ydace directly hv mycelium, and the 
prestuice of spores is not necessary. The number of y(‘ars which must elapse 
before onions can be safely grown on infested land is determined in all proba- 
bility by the lenglli of time during wdiieh the mycelium rain continue to live 
and develop saprot>hytically without having to pass again through a parasitic 
stage. 

The organism may lie growai in pure cuHuri" on a wide range of media. 
JSiigar greatly increases growth in the merlin and this probably accounts for 
its rayiid growth in the host. Starch is a very poor carbon source. Hecoctions 
from soil or manure furnisli all the essentials for growth, wiiich is checked by 
a small amount of acid. Freezing does not kill the mycelium. No spondla 
(conidla) w'ere found on imre cultures or In soil. 

Infection may occur during tlie tinu^ from tlic siH'ond day after the seed 
germinates until about tlie time tliat the first leaf apin^ars on tlie side of the 
cotyledon, after whhii the plant i.s imimine. Infection oermrs only through 
the cotyledon, and any part of Us epidermis may serve as Tlie |>oint of infec- 
tion. The infecting hypha bores directly through the outer wall of the epi- 
dermal cell, forms a h>phal gnarl inside the ci'll, and then passes through the 
inner w^all into the iiitercellular spaces where it grows during the rest of its 
develop men t. Many infections may (nrur on the same cotyledon. The incu- 
bation period is k^s than a week, lairge complicated luiustoria are formed 
within the host cells. An infected plant recovers if the tungus fails to reach 
the grow'ing zone, but if it once becomes established in this zone, the plant 
never recovers, and most ii not all the leaves w’ill contain lesions At tlie close 
of the incubation period the my(‘eliuni is in dense massi's betweiui the cells, 
and from tliis spores develop in soii. Further developnemtal features are 
described. 

The occurrence of dodder on onions, J. CJ. Walker in Phytopathoh 

ogy, 11 {1021), No, 1, p. 53 ). — Three Instances are cited of dodder {Cusonta 
sp.) attacking onion tox)« in California, Wisconsin, and Illinois. 

A Macrosporlum rot of onion, J. O. Walker m Phytopathology, 11 

(1921), No. 1, p. 53 ). — An undescribed bulb rot of onion was noted on white 
varieties of onions in Wisconsin and Illinois. Isolations from diseased bulbs 
yielded a species of Macrosporlum, and the disease was readily produced by 
inoculation of healthy bulbs. 
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[Potato disease control!, Sblvig {Minnofiota jS7(/'. Rpt. 192t, p. 

Crookston Fiuhsta. Rpt. J920f pp. 60, 61). — Tests of homeiuade Bordeaux mix- 
ture (r>~5-r)(>), be^inmu^‘ July 1 and repeated at intervals of 10 to 14 days, 
showed yields, corresj^ondlnp: to the control and to the niiml)er of sprayings, 
of 70, 75, 82.5, 07.5, 05, ajid 112 hu. per acre. I^otatoes on sprayerl plats stood 
drouglit much !>etter than those on nnsprayed plats. The tonic effe<*t of the 
spray ^\as marked. 'Freatinents witli corrosive suhlirnate and formalin of 
seed tubers showing ])la<*k scurf and s<'ah resulted in scab being almost elimi- 
nated by both fungicides. Scurf was less aff<‘cted i>y (*errf>si\e sublimate and 
hardly at ail by formalin 

[Potato disease investigations |, T. AT. AT<^<^via. {Minnesota 87w., Crookston 
^uhsta. Rpt. 1920, pp. 106-109, 111. 112, lift) --Siiinmary rei)orts are given of 
the results of several years' experimentation on the control of various potato 
diseases. 

Tre.'itlng tubers before they were out for planting, either with corrosive 
sublimate solution or formalin for the control of scab, resulted in largely 
lncreas(^d yields over no treatment and treatment before cutting gave belter 
results than treatment after cutting. 

(k)rroslve sublimate treatment gave satisfactory control of black scurf 
(Rhizoctonia ) and materially reduced the amount of blackleg and Fusarium 
wilt. Treatment with corrosive sublimate, roguing diseased plants from the 
field, and long-time rotations are believed to offer satisfactory inetliods for the 
I)ro(lu(‘(ion of disease-free potatoes. 

Spraying experiments carried on over a number of years have shown the 
advantage of tlie use of Bordeaux mixture for the control of the common dis- 
eases of tlie potato plant in the Bed River Valley. The results of experiments 
in which iroiu on<' to live apfdications of 5-5-5d Bordeaux mix lure wer«' usi^l 
indicate a decided increase in yield where three sprayings were employed. In 
most years no additional advantage was found for the greater number of 
sprayings. 

Lime-sulphur mixtures were tested in comparison with Bordeaux mixture, 
but none of tlie treatments described were as efficient in increasing yields 
as the Bordeaux mixture applications. 

The pathogenicity of Corti<‘iiini vagum as affected hy soil teniperatiirc*, 
B. L. Richards in Rhytopatholoiin, 11 (1921), Vo. /, p. 96 ). — Field and 

greenhouse studies are said to have shown that the temperature of the soli is 
a vital factor in determining the degree to which the potato and other crops 
may be damaged by C. vagum. The fungus may produce lesions on the under- 
ground stems of the potato plant in soils ranging in temperatures from 9 to 
29® O. Severe damage, however, is limited to soil temperatures below 24®, 
and the destruction of the growing points of the young shoots does not occur 
at soil temperatures above 21®. Experiments with the potato, pea, and bean 
are said to indicate that the temperature reciuirements for the pathogenic 
action of the fungus on these hosts is determined by a fixed physiological char- 
acter of the fungus, and Is but slightly Influenced by the temperature relations 
of the hosts. 

Studies in parasitism in the Fusarinrn group, 11. (X Youno and C. W, 
Benneut (A1)s. in Phytopathology, 11 {192t), No. 1, p. 56). — Experiments with 
F. oxysporinm- are said to show that wilting of potato plants when attacked 
by this fungus is not due to tlie mechanical plugging of the vascular tubes, but 
to certain products of the fungus acting on the host tissue. 

Ck>operative seed tre^itment using hot formaldehyde, H. H. Porter 
in Phytopathology, 11 (1921), No. 1, p. 59). — It is reported that cooperative 
treatment of seed potatoes has been successfully practiced in Iowa, fanners 
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seed-treatrnent centers and using creameries or steam engines as 
sources of heat. lu one case more than 530 bu. were treated in less than six 
hours. 

The cooperative potato spraying: project, O. It. Bishy (Abf<. tt? Phyto- 
pathology, 11 {1921), No. /, p. 60). — A brief outline is given of u cooix^rative 
potato-spraying project which is being carried on by plant pathologists and 
t-ntoinologists in a nuinlier of regions of tlu‘ United Slates and in (hinada. 

Testing seed potatoes for mosaic and leaf roll, F. M. BLoixiF/rr and K. 
Feknow in Phytopathology, 11 (1021), No. 1, pp. 5S, fiO). — Atlenipts have 

been made to eliminate potato mosaic and leaf roll frmii small lots of seed by 
growing one tuber from each hill as an index to the entire hill, and by growing 
one eye from each tuber as an index to tlie remainder of the tuber. In several 
lots of hill units, only single-stalk hills were selected. 

Tn a limited nniuher oi tests there was rmarly as large a percentage of 
mixed-hill units, part mosaic and part healthy, in the progeny of single-stalked 
hills as in hills with a uiimbm* of stalks. Only small decreases in the percent- 
age of mosaic were obtained by sorting out th(' hills on tlie basis of the green- 
house t(‘St of one tuber to each hill. Ofuisiderable reduction was secured on 
the basis of testing an eye from individual tubers 

Oooperativ<' potato Kc<*d treatment experiments, 1 K jMcliios ( in 
Phytopathology, 11 (1021), No. h pp. 50, 60).- -A report is given of eoojierative 
seen! treatment experiments for tbe control of Rhizocionia solant, carried out 
by Uie Iowa, Wisconsin, and Minnesota Experiment Stations in 1919, and 
the 7owa and Wisconsin Stations in 1920. EormaUiehyde, copper snliihate, and 
corrosive sublimate were used, the seed being treated in various ways by each 
station and then divided so that in 19111 each station had plats of the various 
treatments of tiieir own and the other two stations’ seed. 

The Minnesota seed at Mlnm‘Sota showed that copper sulphate gave less con- 
trol than hot formaldehyde, but the reverK<* was the case under Iowa conditions. 
Corrosive siihlimati^ gave* better control than cojiper suljdiate, but not as good 
Hs the hot formaldehyde at Minnesota, and was poorer than either at Iowa. 
At Wisconsin the corrosive sublimate and the hot formaldehyde were found 
about equally efheient, the (*opper sulpliate gi\jng the poorest results, 

IVUh Wisconsin seed at Wis(‘onsin <*orrosi\e sublimate for 1.5 and 2 hours 
gave the best control, while formaldehyde gave practically none At Iowa the 
hot fonnablebyd<* treatment e<nialed the corrosive suhlimale treatment for 
1 hour, althougli it was not as good as the 1.5 and 2 hour treatment with the 
latter solution. 

The Iowa seed at Minnesota showed good control of the disc'ase with both 
the hot formaldehyde and the corrosive suhliniate treatments, although the 
former was slightly better in Minnesota as well as in Iowa. The reverse was 
the case In Wisconsin. 

Tn 1920, when Iowa and Wisconsin alone cooperated, Wisconsin seed at 
Wisconsin showed excellent control when treated wltli corrosive sublimate and 
practically none with formaldehyde, either hot or cold. At the Iowa Station 
cold formaldehyde gave the best results, with h(»t formaldehyde swond, and 
the corrosive sublinmle treatment third. Copper sulphate treatment was 
ineffective at either station. Iowa seed at the Wisconsin Station showed the 
best control with ixirroslve sublimate, secoml with cold formaldehyde, and 
poorest with hot formaldehyde. At the Iowa Station hot formaldehyde gave 
the best results. 

Inoculated sulphur for potato scab control, R. E. Vaughan in 

Phytopathology, It (1021), No. 1, p, 58). — It is said that the use of inoculated 
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sulphur, “ Rac-eul,” for the control of scab in Wisconsin in 1920 was not 
successful. 

Tlpburn and the leaf hopper, G. P. Rukns (Abs. in Phytopatholofjy, If 
(1921), No, 1, pp. 56, 57), —Attention is called to the elTect of screens for the 
reduction of solar radiation, wind velocity, humidity of the air, evaporation, 
and transpiration, and the possil)le heariu;j: of these factors on tipburn of 
potatoes atlrlhuted to leafiiopiiers. 

Catalase, hydroj?eii-ion concentration, and jt^rowtli in t!ie potato wart 
disease, F. Weiss and U. B. Hauvky (db.s. in Phytopathology, 11 (1921), No. 1, 
p, 57). — Studies of the llydro^^en-u^n <‘on(‘enlrat ioii and catalase activity in the 
overf?rowths of tJie tubers of Irish initatoos caused by infection by Chrifmphlyv- 
tis endobiotim show’ed that the hydrop:en-ion concentration was bigher in the 
wart tissue than in healthy tubers of the same plant. 

Btein rot of sunhower.s in Manitoba, (}. U. Bishy (aSV /. Ayr., 2 (/,921), No. 2, 
pp. 58-61, pgs, 3; abs. %n Phytopathology, 11 (1921), No. 1, p. 49). — Durinj? 1920 
and 1021 considerable importance was attained by a sunthmer disease, wlUch 
might appropriately in most cases he called either tsurfa('e) stem rot, wilt, or 
crown rot from its behavior. This trmible is ascribed to a fungus correspond- 
ing closely to Scterotima lihertkma, though not delinltely determined by the 
present author. In Manitoba, though no extensive survey has bt‘en made, tbe 
disease has been found at the agricultural coneg(\ Gharleswood, (Randeboye, 
Brandon, and Morden, It was studied during 1920 and 1921 at the college, 
where It appeared on August 1 and July 17 of these respective years. The 
syniptoms and behavior are described. The dist^ase spreads rapidly in the field. 
The losses, though considerable, are not known to increase from year to year. 

The Sclerotinia overwinters in the soil at least, but apparently not in the 
seed, which, however, are rarely produced in diseased plants. 

Tests regarding otlK‘r hosts by inoculation of other idanls during the short 
period of study showed positive results with carrot, parsnip, and potato tuber 
(onion rotting slightly), but not with maize plants, 

A study of the control of crown gall on apple grafts in the nursery, I. E. 
Melhus and T. J, Maney (loica Sta. Research. Pul. 69 (1921), pp. 159-172 ). — 
In a previous bulletin (E. S. K„ 41, p. 048), Greene and Melhus have shown the 
undesirability of setting orchard trees infested with crown gall, stating that 
trees galled on the union or on the stock make tlie poorest growth. With the 
object of decreasing or preventing the large losses indicated as due to the 
general distribution of crown gall in the United Stat(\s, studies were under- 
taken on the susco]4ihillty and infection of host tis.sues under various condi- 
tions, and on the inlluence of disinfectants and fungicides in preventing the 

develojHuent of crown gall. 

It is stated that the infection of apple grafts is readily aecomplislied by 
dipping the grafts just bt‘fore planting in a culture of tumcfaciens. 

Apple grafts, whellier well or poorly made, usually api)ear about equally sus- 

ceptible to tlie crown gall organism where the callus is normal, excessive, or 
slight. Use of an unusually large amount of string over the union of the grafts 
leads to girdling and excessive callusing of the to a degree which seems 

to facilitate crown gall infection. Oloth applied over the union as a wrap^ier, 
either with or without string, decreases the amount of crown gall. Scion wood 
cut from trees infeiled with crown gall at the union did not show increase of 
crown gall. Hairy root seedlings, Avhen used as stock, did not transmit hairy 
root to the scion, but the stock portion of the gi-afi riunained infected in most 
cases. Most of the crown gall infection Lakes place at the union during the 
first year. Surface disinfection with formaldehyde (O.lfi per etmt), eopiier sul- 
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phate (0.25 per cent), and mercuric chlorid (0.1 per cent) while the callus was 
forming seriously injured the callusing of apple grafts. Fungicides which go 
into solution slowly, such as lead arsenate and Bordeaux mixture, have a much 
less injurious effect on the calliising process, 

A strong Bordeaux mixture (25-25-50) decreases the stand, seems to have 
a preserving action on the string, and reduces the amount of crown gall. Kesin 
sticker added to Bordeaux mixture increases its toxic action and reduces the 
stand. The addition of lead arsenate or soaps does not increase its toxic 
action on the grafts hut rather increases its adhesiveness and its fungicidal 
efhcioncy. The more dilute Bordeaux mixtures did not reduce the stand and 
proved nearly as beneficial in reducing crown gall as the stronger mixtures. 
The use of Bordeaux mixture at 8-8-50, with or without lead arsenate, re- 
duced the percentage of crown gall about 66 per cent over the checks and 
neariy 50 per cent over the mean percentage of crown gall in all the checks in 
the variety Wealthy. 

Second progress report on apple scab and its control in Wisconsin, G. W. 
KKirr {Ahs. in Phytopathology, 11 (1021), No. 1. pp. ffS, i4).~"ln connection 
with the control of apple sc'ah, the author rei>orts the discharge of ascospores 
of Veiiivria inaequati^ at Madison, Wis., from A])ril 22 to June 12. the heaviest 
dis(‘liarge occurring hctween May 11 and May 24. At Sturgeon Bay the first 
discharge of ascospores was noted on May 20, and the greatest prevalence 
ix'curred between Juno 8 and June 17. t^praying e\i)erlments conducted with 
reference to the dis<*hargo of the ascospores gave satisfactory results, both 
where lime sulphur and Bordeaux mixture were applied. 

Blossom blight of the peach, M. T. Took (Phytopathology, It (1921), No. 7, 
pp. 290-294, pi. 1: ahs. in Phytopathology, // (1921), No. 1, p. 43 ). — Blossom 
blight, due to Svlcrotinia vuicrea is reported ns having Ix'eu exceptionally severe 
in New Jersey in BJ1P and 1920. It was less severe on young than on old 
otrhards, hut apparently luui no connection with mummied fruits. The fungus 
Is believed to spread from cankers formed on the w’ood of the preceding year. 

Investigations to determine the identity of a Ooiiartiiim on Bibos in 
California, K. Bethel and O. B. Posey in Phytopathology, Jl (1921), 

No. 1, p. 4^)- — a result of a study of th(‘ t^ronartium occurring on native 
currants and gooseiierrios in (California, it was found that It is associated with 
the pinon blister rust ((\ occtdcniale). In the region w’hcre it occurs the 
attack of the Periderm ium on pinon pines Is reported to exceed in virulence 
that of any other Peridermiurn, hut .sugar pine and other white pines, grow- 
ing in close association with both atndal and telial stages of the rust, w^ere 
found free fr(mi the disease. The rust is believed to overwinter largely, if 
not entirely, in the form of uredinial blisters on leaves w hich survive through 
the winter, thus obviating the necessity of an alternate host. 

Valsa poplar canker, A. If. W. PovArt (Phytopathology, 11 (t92t), No. 
pp. 157-165, jflgj^. S ; ah/t. in Phytopathology, 11 (1921), No. 1, p. 43).- The pojdar 
i*finker caused by Cgtospof'a chry.'^ospenna, which has hitherto been reported 
from the Southwest and Nortlnvest, was found in 192(1 attacking poplar trees 
near Syracuse, N, Y. 

Notes on the Periderniiums of pines in Colorado and California, E. 
Bkibel (Ahs. m Phytopathology, 11 (1021), No. 1, p. 45). — A siiim iary is given 
of the author’s observations and of culture work on western L*eridermiums. 
New aecial hosts are recorded for P, fllamentosum, P. stalactiforme, and P. 
harlmessii. All of these rusts have the same telial hosts, which are various 
ei)ecies of Scrophulariat*ene. Studies of l/redo coleosporwides have led to the 
conclusion that It may represent the uredinial stage of any one, (‘r all, of the 
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three above-inentioneil PerklermUims. Notes are given on the (llstrlbutUm and 
life history of P. cerchrum, the Cronartium stage of which occurs on oaks in 
California. 

Lightning injury in Hevea brasiliensis, C. I). LaKue in Phytopathol- 

ogy, 11 {W^l), No. 1, p. Ji6). — A description is given of lightning injury of the 
Para rubber tree, usually a single small branch at the top showing the llrst 
injui-y, followed by the death of the branch, and later the destruction of the 
trunk. On account of the frequent presence of Diplodia rapax In dead tissues, 
this organism has been supposed to cause the death of the tree, but culture 
exx)eriments showed that it was only of secondary importance. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

The conservation of wild life of Oimada, O. G. Hkwitt {New York: 
Charles ScrihnePs Sons, 1921, pp. XX-pSU. pls. 27, figs. i(?).~-This work by 
the late Dominion entomologist, the preparation of which extended through the 
last four years of his life, deals with the subject under the following headings: 
The value of wild life to tbe nation, the extermination (»f wild life, the game 
animals of Canada, the buffalo or bison (its present, past and future), the 
game birds and larger nongame birds of Canada, birds in relation to agriculture, 
the enemies of wdld life and tin* control of predatory animals, tbe periodic 
fluctuations of our fur-bearing animals, reserves for game and wild life in 
Canada, the protection of game and wild life by tlie Dominion Government, a 
review of provincial game legislation, individual and community effort in the 
conservation of wild life, Government reservi^s for Uie protection of birds, tlie 
utilization by domestication of our larg<‘r native ruminating mammals, and tbe 
sale of game. 

Wild life in the tree tops, C W. H. KiNionT {liondon: Thornton Butter- 
worth, Ltd., 1921, pp. 14''h P^s. 32).— This is an account of tbe author's obseiwa* 
tions and exjicrieiicc.s while studying those birds and mamma is whose habit it 
is to frequent the upper brandies of tnK\s. 

Birds one should know, hencftclal and mischievous, T. Wood {London: 
Oay Hancock, Ltd., 1921, pp. XI -{-132, pis. 2/f, figs. 178). — 'riiis is a popular 
account of some 33 species, manj of \Nhi<*li are illustrated by colored plates. 

A comparison of the food habits of British and American starlings, E. H. 
Kalmbach {Auk, 39 {1922), No. 2, pp. 189-195).’ — The data obtained from tbe 
examination of stomachs of adult starlings collected in tbe centers of 

starling abundance in this country, inuiiily during 1910, are compared with the 
findings of W. E. Collinge in Great Britain in 1918. A rejiort of investigations 
of the starling by the author and Gabnelson has been noti^l (E. S. R., 44, 
p. .547). 

[Report of the] division of entomology and economic zoology, W. A. 
Riley et al. {Minru^sota Sta. Hpi. 1921, pp. 55-60).— In work by VV. C. Cook 
on cutworm baits, bran and m(»lasses was veiy attractive to the larvae, and 
the addition of fruit essence did not add to the attraction. 

Experiments with the chicken nematode {Beferakis papitlosa Bloch) showed 
that tliis parasite does not pass a part of its early cycle in the lung of the host, 
as does Ascaris. None of the recommended disinfectants will render lnfe<*ted 
ground safe, since the eggs of this nematode will develop to the infective stage 
in a 1 to 1,000 solution of hiclilorid of mercury or in a 1 per cent solution of 
sulphuric acid. 

In the work by S. A. Graham on insects injurious to pulp wood, subcortical 
temperatures of 00® C. (140° F.) or more were observ(»d on the upper side of 
logs exposed to the direct rays of the sun. Logs in deep shade are apparently 
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less subject to injury by the more serious wood destroyeiK than tliose in more 
open situations. 

The results of studies by W. Moore on tlie toxicity of arsenicals lor insects 
and their hosts are reported uixui. In a study of the nutritional requi rein outs of 
Tnbolium confusum Huv. hy K. N. Chapman it was found “ rh.Ci Ijics/ insecis 
liave certain dietary Uiidtations which may he measured l\\ recordin^^ either 
the death rate or the time of metamorphoHis. The death rate curve of beetles 
in a ‘ synthetic flour ' is almost identical with that from wiieat flour, but the 
metamorphosis curve shows a retanlation of 10 days or moi'e when compared 
with a culture in wheat flour.'' 

Five years’ observations (1014—1918) on the bionomics of southern 
Nigerian insects, chiefly directed to the investigation of iycacnid life his- 
tories and to the relation of Lyca<midae, Diptcra, and other insects to 
ants, C. O. B^'auquh ARSON, e<llted hy E. B. Poi;li4)N {Jhil. Lomhtn, Trans., 
pt. $-4 pp. 319-531, pis. 11, flifs. 6 ). — This report of observations con- 

tains much data of value to the economic entomologist. Supplementary papers 
by different authors are presented in an appendix. 

Report of the entomologist, J. Hutson {f'ci/lan Adniin Rpta S(‘(J. JV, 
Dept. Apr., 1920, pp. V 15-C /7).-“This report includes a brief ac<*ount of the 
more important insects of the year and control work therewith. 

Report of the proceedings of the fourth entomt)logicaI inec^tiug, held at 
Pusa February 7 to 114, 1021, edited by H FLE'rciiKii {LJnt. Meeting Tusa. 
Rpt. l^roc., 1921, pp. XII -{-401, pis (H ). — The papers prescuded at this meelmg 
(E. S. tt., 45, p. 056) areas follows. Additions ami ( Virre<'iions te tlie List of In- 
dian C^rop Pests, by T. B. Flctcber ( pp. 14-2IM ; Additions arid Correi tions to the 
List of Cro]> Pests in Sniitli India, b.v E, Ballard ( r>j) 21-28) ; Short Notes on 
New and Known Instsds Innn Soutli India, b> T, lUnnukrishna Ayyar (pp. 
20-40); i).rpa veloj\ l).\ Y kainachnmlra Kno (pp 41, t2 l ; First Entomological 
Hecords m Portiiguesi* India, b> F de Mello and P Correa Alonso ( pp. ; 

An Entomol(/giHt’s ('roji Pest Cahuidar for the Madras Pn^sidtuicy, hy T. V. 
Uaiuakn.sbna Ay.\ar (pp 40-55) ; Some Nob^s on Attempts to Ih-odiiec Im- 
munity from Insect Attmk on Tea, hy E. A, Andrews ( pp. 56- ,50); K(*])ort of 
('’•arnpaign Against Spo<lo)itera mavritia H»»isd (Noctuidae) in Malabar (pp. 
60-60) and Besults 4»f Inve.stigation <»1 Pdononin's of TUitpedta go'isapiella 
Saund. in Soutli India, togetber with Some Notes on Kanas insulana and 
K. fabia (pp, both b,\ E. Ballard; (i.rpearenus tact us, the Dusky Cotton 

Bug, hy (A S. IMisra (pp. 84-02) ; Notes on Cotton Bolhvonns {E. fabia and 
E. insulana) (pi>. 9d-05), Notes tm i'otton Woolly {Eriophpes goHsy%m) 

(pp. 96, 97), and Notes on “ Katra ’’ (Hairy Caterpillars) and Their Con- 
trolling Measures (pp. 08~J04) all by T. N. Jhaveri ; Supplernentarj' Observa- 
tions on Borers in Sugar (’ane, Itice, etc., by C. C. (Piosh (pp. 105-136) ; Note 
on Sugar-<’ane Borers in the Central Proviiuvs, bj J. L, Khare (pp. 1H7-142) ; 
Juar Stem Borers {Chilo sinitilex and i^esamia vnferenss, by T. N. Jbaveri (pp. 
143-147) ; Preliminary Note on Winter Spraying AgJiinst Mango H(»pper {Idio- 
eerus spp. ), V’eniacular Name Tc l.j. by M. Afzal Husain and H. Singh Pruthi 
(pp. 148~-152) : Notes on Natadn nann ,a Moore, by E. Ballard and Y. Rama- 
Chandra Rao (pp. 153-156) : Note on a Braconid Parasite of Agrutis ypsilan, 
by H. L. Dutt (pp. 157-163) ; A Prelindnar> List of the Tn‘<ect Pests of Meso- 
potamia, by Y. Uamachandra Hao (pp. 164-173) ; Some Ol)servationfi on the 
Control of Field Rats in the Punjab, by M. A. Husain and H. Singh Pruthi (pp. 
174-181) ; Recent Work in Forest Entomology, by C. F. 0. Beeson (pp. 182, 
183) ; A Note on the Effects of Mercurous Chlorid on Culicid Larvae, by S. K. 
Sen (pp. 184-191): OvJtxisltion in Oulicidae, by H. N. Sliarma and S. K. Sen 
(pp. 192-198) ; A Preliminary Note on the Action of Acids, Salts and Alkalis 
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on the Development of Oulicid Eprgs and Larvae, by H. N. Sharma <pp. 199- 
204) ; The Distribution of Mosquitoes in Relation to the Zoogeogrnphical Areas 
of the Indian Empire, by S. U. Christophers (pp, 205'-215) ; A Preliminary Note 
on New Thoracic Appendages in Anopheline Larvae, by M. O, Tlrunarayana 
Iyengar (pp. 210-218) ; Traps for Mosquitoes, by T. B. Fletcher (pp. 219-221) ; 
Surra and Biting Flies: A Review, by T. B. Fletcher and R. Senior- White (pp. 
222-235) ; Further Notes on the Occurrence of Coleoptera in the Human In- 
testine, by It. Senior- White and S. K. Sen tpp. 236-289) ; Preliminary Observa- 
tions on Lethal Teintwraturos for the Larvae of Troffoderma fchapra, a Pest 
of Stored Wheat, by M. Afzal Hnzain and H. Daas Bhasin (pp, 249-248) ; 
Anatraohyntis faloatella Stt. (Pyroderces spodoctha Meyr.) 249-252) and 
Determination of Emergence of Larvae from Examination of the Ovaries of 
Lac Insects (pp. 253-258), both by C. S. Mlsra ; The ProiK)rtlon of the Female 
Forms of Paptlio polyte^ L. in Dehra Dun, United Provinces, and Bihar, hy 
E. B. Poulton (pp. 259-269) ; Note on Oviposition of Gynaoantha bainbHyyei 
(Odonata), by T. B, Fletcher (pp. 270, 271); Note on the Life History of 
Cnli<ioides oxystorna, witli Some Remarks on the Early Stages of Oratopogon, 
by P. G. Patel (pp, 272-278) ; Protective Movements and Range of Vision In 
Platypezid Flies, by F. M. Ilowlett (pp. 279-286) ; (h nciUaria aoyella Van Dev. 
and Its Parasite A aym pies tell a india Gir., by (L R. Diitt (pp. 287-290) ; Life 
History Notes on Stauropus alterntiH Wlk., by P. Susainathan and C. V. Suiula- 
ram (pp. 291, 292) ; Notes on the TJfc History of Two Speides of Celyphidae, 
by S. K. Sen (pp, 29,‘3-2t:)7) ; Preliminary Observations on the Oviposition and 
Life History of M i<rrohmcon Jefroyi, A Braconid Parasite of E. inaulana, by 
M. Afzal Husain and U. Bahadur Mathur (pp. 298-311); Koenig’s Paper on 
South Indian qVrmites (pp. 312-333) and Setting Without Boards (pp. 334, 
835), both hy T, B Fh'telier; A Check List of (>)ccklae of the Indian Region 
(pp. 330-362) and A List of Parasitic Hyrnonoptera of Economic Importance 
from South India (pp. 3();L36C), both !).v 3" V. Hamakrishna Ayyar; Report of 
the Catalogue Committee (p. 367) ; The Practical Api)lieation of Insect 
Psychology, l)y F. M. Ilowlett (pp. 368-380) : An Interesting Example of 
Gynandromorphism in Me^achUe hieoJor Pb., by G. K. Dntt (p. 382) ; and 
Notes on tlie Tinpi^rial Entoniologieal ConftTenee, London. ,Tnne, 1920, by C. F. C. 
Beeson (pp, 3S3-387). 

Heat for control of cereal insects, W. H. Goodwin (Ohio Hta. Hul. $1)4 
(1922), pp. 3-18).— This ac(‘Ount is liased upon investigations of the subject by 
Uie author for several years at the station and during a single year with the 
Pennsylvania Department of Agri(’ultnre. Tests were made of the etTe<*t of 
varying degrees of bent and humidity oii several insects ami at the same time 
of the effect upon the viability of the principal grains. During the course of 
the investigation complete lieatiug plants, assembled according to detinite specd- 
fications, w^ere installed in several mills under the author’s direction. Access 
was also had to more than 30 mills which now have succevssful heating systems, 
and the rec'ords and recommendations pivsenteil are based upon the data 
gathered from the.se various sources. 

It was found that many and probably most of our eoinmon insect pests 
succumb readily to a temperature of approximately 130'’ F., with practically 
no injury to the substances on which they feed. Some growing plants can be 
exposed to 120'’ for 10 to 15 minutes with Utile or no injury. Insects affect- 
ing various nuts and dried fruits are amenable to heat treatment. 

In practical experiments in flour mills, seed-storage rooms, and when 
treating weevil-infested beans in a small tlryingi room that had been con- 
stnicted for drying fruit, corn, and vegetabh^s, the Iieat or high temperature 
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method was found to be safe, simple, readily provided, permanently effeetive, 
and not expensive, when hrst cost is distributed through the many years 
tlie ecjuipinent can be used. Weevil in chestnuts and ac-orns and the seeds of 
ash were kilU‘d when the seeds were raised to a temperature of 122 to 125", 
holding that temperature for 2 to 3 hours after it was reached, but in this 
case the seeds were not tested to see if they would germinate successfully 
after treatment. It ax)pear8 that this method must be of considerable value 
in treating newly threshed <*hestnuts, and that mucli of the injury by the nut 
weevils can be prevtmted without rendering the nuts unfit for food. . . . 
Wheat after being siibje<'1ed to 150" for 2 h(»urs germinated as well as un- 
treated wheat from the same lots. Peas and l>eans W'ere raised to a tempera- 
ture of 140" for 20 minutes and were apparently uninjured, as they germi- 
nated well. Corn heated to a temperature of 140" for almost 2 days germi- 
nated almost as well as an untreated sample from the same lot.” The possi- 
bility that damp seed might l>e injured by being raised too rapidly to such 
temiieratures is mentioned. 

In repeated tests with the different stages of smne 20 <UtTerent speci(‘s of 
insects ultectlng stored grain and cereal products, it was found that a dif- 
ference as great as S to 10" was re^juired to effect the destruction of the differ- 
ent species. In no case were newMy deposited egg.s found that would hatch 
W'hen healed to a temperature* of 108 to KK)'" for a pericnl of from 20 to 30 
minutes, hut (*ggs that had been deposited seveial days and were approach- 
ing the hatcliing point wvre not Kutficiently affected h.\ this teinf>t‘rat\r*e to 
prevent the hatching of all of them. Howevew. the miic )i higher temperature 
required for ctetretying the other stages will always insure tlie destructiem 
of the eggs Small larvae of Troifotierma ornatuni IimhI through lempenitiires 
of 11S.4 to 120.2° and m one case 122°. 

It was found impossible to heat grain in ordjiiaiw bins witliout modifying 
the method and c'omiiiuing acTation with heat or high tcunperature. Tlie grain 
ciuii be thoroughly aerated by thrusting in pcrtoratt*(l fubc‘s and forcing air 
through them Four formulas for the caleulalion of radiation surface are 
presentc^l, hy use of any one of wtiich the amount of radial urn surface rcMtiured 
for a s(eiLm-li«‘ating plant de.signeil for killing insects can he calculated for any 
mill. All four formula.s may he* used in calculating for the* same mill, and 
the results checked against each other to secure ac<uirac‘\. 

Insect eiKunies of vegetable garden crops, S. Vinat., tca hy U. 11. Ani.EN 
Depi. Apr., Ihpt. liul Si pp. 27).— This is a nummary of infor- 

mation on the* more* impcataut vn.si*c*t pests* of garden and truck crops and 
means for tlieir C'outrol. 

Insects injurious to the iiiaitgo in Florida and how to combat them, 

G. F. Mo/nktte {( . *S. Dipt. Ayr., I'ttrmens" BuL i2^>7’ pp. 22, ftps. 11 ). — 

Brief summarized acejounts are given of the important inscrH*t eiaunic's oi the 
mango In Florida and means for their eontrol. The pests thus considered 
are the blossom anomala {AmmuBa miduhilii Mels,), sw'arms of w'hich some- 
times ^isit the mango wdieui it is in bloom and become a source of serious dam- 
age b.v attacking all portions of the blossom spike; the reci spider {Trlrtnnirhns 
yotherni McG.), the uttaek of which c*aiises the foliage to drop luvmaturely ; 
tlie red-banded thnps, wTdeh attacks (he lower surface of ilie foliage; the 
mango shield scale iVocniH arunnnatus Sign.); the tc^sscllated scale {Bueor 
iynmatus tmiisallatnff Sign.) ; the Florida red scale {Chrynomphalua aonidimn 
L. ) ; the mango scaJe^ {Leuraspis Indiva Marl.) ; and thc" Florida wax scale. 
Brief mention is ahso made of ji number of foreign insect enemies of the mango 
which should be kept out of the Uniteii States. 
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Poisonous metals on sprayed fruits and vegetables, W. I>. Lynch, C. C. 
McDonnell. J. K. Haywood, A. L. Quaintance, and M. B. Waite {U, S. Dept. 
Apr. Bui. 1027 {1022), pp. This is a report of a cooperative study by the 

Bureaus of Tt)utomolo^?y, Plant Industry, and Chemistry commenced in the 
spring? pf 1915. In conducting the study various fruit trees and vegetables were 
sprayed according to accepted formulas and also with excessive amounts of 
inateriids in order to determine how much of the metals may be present 
under adverse conditions. The results of previous Investigations are first 
reported in connection with an api)ended bibliography of 134 titles. The 
investigations conducted included experiments on peaches, cherries, plums, 
apples, pears, grajK‘s, cranberries, tomatoes, celery, and cucumbers. The spray- 
ing schedules and the details of the investigations are presented in large part 
in tabular form. 

The investigations have shown that when sprayed in accordance with the 
schedules rt'commended by the Bureaus of lOntoniology and Plant Industry 
but little of the material remains on the fruits or vegetables at harvest time. 
When i)eelecl, spraye<i fruits and vegetables contain ess(*ntially the same amounts 
of arsenic, lead, and copper as the unsprayed products, indicating that practi- 
cally all of the spray residues can be removed by peeling. Bec*ause of over- 
spraying or late spraying comparatively large quantities of spray residue 
were found in some cases. Tliis emphasizes the importance of spraying aa^ord- 
ing to the .schedules recommended. 

Paradiohlorobenzeiie, a soil fumigant, E. O. Essig {Calif Dept. Apr. Mo. 
Bui., 11 (11/22), 2Vo. 1, pp. 28~S0. ftp. 1). — This Is a discussion of the use of 
paradichlorobenzene ns a control measure for the California j)ench tree borer 
{Aeprria opales^cen^) An average of 9S per cent kill was <d>ta}ned. It appears 
to have also !)eeu us(m 1 with success against the pear root apliis { hh'io.sfmO' lan^ 
puinoHd Hart.) on 3- and 4-year-old ]»enr trees m Contra <^)sta t’ounty. Ex- 
aminations made in October, following its use iri September and earlier in 
()ctob(‘r, failed to show tiie t)resence of a single Hviny aphid on tiie treated 
trees, tliough eiieck trees were thoroughlv infested. 

The preservation of wood iigainst termites, T. B. Ei.ETCHEK and C. O. 
Ohosh {Apr. Research hist.. Push, Bui. 110 (1921), pp. 705-711). — Tests made 
of some 12 ditferent prcKserva lives advertised for use in India as prote<‘tive 
to wood liable to attack i>y termites are reported upon The treatment with 
hot creosote was the most effective, giving protection for more than 81 mouths, 
followed by cold creosote, which wa.s effective for less than 28 months, carho- 
llneum effective for less than 23, the ihiwell process less than 21, leiidi 
arsenate less than IG months, etc. 

Notes on the migration of Melanopliis ailanis Ril. in northern North 
Dakota in 1920: Observations in Bottineau and Renville Counties, C. J^. 

Gorkins {Vanad. Ent., 5Ji (1922), No J, pp. Jf“)).-“The author here presents 
data which sliow what an unexpected ejsteusive migration from unorganized 
counties did to upset work where grasshopper control was effective. The 
habits of the lesser migratory locust {M. ailanis), as ol)served In this nnlgration, 
were very unlike the usual habits of this sp<*cies and could better Ih' attributed 
to the presumably extinct Kocky Mountain migratory locust (1/. spreius Uhl,). 
The details of observations on flight and the relation of weather condition® 
thereto are presented in tabular form. 

Concerning the actual status of the destruction of the locust by Oocco- 
bacillus acridiorum of D’Herelle, H. Krauh {Rev. Inst. Bart. [Arpentina], 2 
(1921), No. 6, pp. 297-300). — The author states that he does not consider the 
efficacy of the biological method of control of DTierelle to have been as yet 
demonstrated. 
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The chJneh hug an^ Its control, J. H. Horton and A. F. Sattertiiwait 
(U. S. Dept. Affr., Farmern* Bui. 122S (1922), pp. figs. 15).— This is a sum- 
mary of information on the pi'osent stotus of knowledge of this pest and 
means for its control. 

A host plant list of aphids in the vicinity of the tTniversity of Florida, 

A. O. Mason (Pla. Ent., 5 (1921), No. 2, pp. 21-25). — Some 30 species of Aphidl- 
dae are listed. 

Control of the bag worm, C. E. Sanborn (Okla Agr. Col. Ext. Circ. 126 
(192J), pp. 4f 4)- — This is a popular aocouiU of the hagworni and means of 

(Control. 

Bogging the bagworm (Missouri Bot. (lard. But., 9 (1921), No. 5, pp. 
61-41) -“('ontrol measures for the bagworm are briefly considered. 

The present situation with regard to the control of the pink bollworm 
In Egypt, (1. Storby (Egypt Min Agr., Tvch. and Bci. 8erv. Bui. 16 (1921), 
pp. 16). — This is a summary of the present status of the pink bollworm 
problem in Egypt, 

Arsenical spray residue on !iarve‘.sted fruit In relation to the control of 
codling moth on pears, A. J. Ackerman ((Utlif. Dept Agr, Mo. Bui., 11 (1922), 
No. 1. pp. J2~2fi, figs 5). — Investigations by the XT, S. D. A. Bureau of Ento- 
mology' show that the arsenical spray residues fonnd on pears shipped East 
during the past few years can be eliminated by thorough work In the early 
sprays, thus making very late appllcatioiiH unnecessary. The codling moth 
can be controlled with throe or at least fonr liquid sprays of arsenate of lead 
at the recommended strengths in the majority of pear orchards. THistiug 
can be recommended as an efficient meth(Hl of controlling the codling moth. 

The prevention of malaria in the Federated Malay Ktate.s: A record of 
twenty years’ progress, M Watson et al. (London: dohn Murray, 1921, 2. cd., 
rev. and ml., pp. XX Vll -{-HSl, pis. 50, figs. 4^). — Control work with the 
Anopheles mosquitoes through drainage, oiling, etc., is considered at length. 

Fecundation and longevity of the hoii.se fly, E. RotTBArn (Compt. Fend. 
Avad. Bei. [Paris], 173 (1921), No. 22, pp. 1126-1128). — A brief discussion of the 
BUl>ject. 

Sheep-maggot flies, V, W. W. Froooatt (A'. B )V(jles Dept. Agr., Farmers* 
Bui. 144 (1922), pp. 32, flg^. 10). — This publication, in continuation of earlier 
acc'ounts S. It, 11. p. Sd), prt\senls recommendations as to methods of 
confrol as follow.s • Ml By the desfruction of hreeiiing grounds, (2) by trap- 
ping, (3) by spraying, dqiping. cnitchiiig. dressing, and jetting. (4) by the use 
of parasites, and (5) by the protection of the natural enemies of the fly. Two 
appendixes (xmsist, i*eKpe( ‘lively, of a report of the work carried out in the 
liiverpool Plains I)isfri<'t at the (iovermnent Shee[>-Fly Experiment Station, 
Warrah, lP2d-21, and an account of further observations on shet^p-nmggot 
flies and tbeir parasites. 

Controlling cabbage root maggots, H. ,1 Ev^ns ( {mcr. igr., 109 (1922), 
No. 17, p. 311, fig. 1). — Through the use of corrosive sublimate, applied May 8 
at the rate of 1 oz. of the powd<»r to 10 gal. of water, 08 per cent of the plants 
were saved on one farm in Nassau County, N. Y., and 05 per cent on another 
farm in the same hwality. when‘as 00 and 74 per cent of the plants, respec- 
tively, were de.siroyed on untreated parts of the flehls. Very poor results were 
obtained, however, wlu're the wlution was applied after May 3 5. Where the 
cabbage seta! beds remain unscreened, the cabbage root maggot may be almost 
entirely controlled by applying this solution when the plants are 2.5 or 3 In. 
high, or alH)ut the first wc^ek In May, It was found that one application was 
not sufficient, and that four npiflicatlons at seven-day intervals are not too 
many. 



362 


EXPERIMENT STATION RECORD, 


tVol. 47 


The cabbage maggot, L. Caesak {Ontario Dept. Ayr. Circ, 40 (1922), pp. 4, 
fig9. S ). — In discussing methods of control, the author recommends the use of 
corrosive sublimate 1 oz. to 10 gal. of water for transplanted cabbage and 
cauliflower and 1 oz. to 8 or 10 gal. of water for radishes and seed beds of 
late cabbage and cauliflower. Two applications to the soil about each plant 
are coir idcred suificient, though three are preferred by some. 

A summary of the food habits of North American Colcoptera, H. B. 
Weiss {Amer. Nat., 56 {1922), No. 643, pp. 159-165, fig. 1 ). — In summarizing the 
food habits of North American (^oleoptera, the author tinds about 26 per cent 
of the species to be phytophagous, 44 per (‘ent to be saprophagous for the most 
part, 27 per (-ent to be predacious, and 3 per cent to be obscure. 

Potato insect pest control, T. M. McCaj.l (Minnesota Sta., Crookston 
Substa. Rpt. 1920, pp. 112, 113 ). — Comparative tests made of various insecti- 
cides recomrnen(ied for control of potato beetles have led to the following con- 
clusions : 

“Two and one-hnlf lbs. of lead arsenate or 3 lbs. calcium arsenate was 
required to equal in elTectivene&s 1 Ib. of Paris green in tl»e liquid spray test. 
Calcium arsenate had to be used in double amounts to equal Paris green as a 
dust spray. I^cacl arsenate and calcium arsenate are slower actipg poisons 
than Paris green. Lead arsenate is apparently more effective as a liquid 
than as a dust spray. Homemade lead arsenate and calcium arsenate have 
proved effective against the potato beetle. Homemade arsenate of soda al- 
though caustic in nature, in one year gave promise of being adaptable as a 
potato spray, Paris green pr<>^<^s more effective as a liquid spray when 1 qt. 
of lime paste is used for every pound of poison. At least 1 lb. of Paris green 
must be ui)plied per acre as a dust spray irre.specUve of the amount of lime 
used as tiller. Ten pounds of lime to I lb. of Paris green is a good ei>mbina« 
tion. Caution must be used to i>reYent poisoning by the inhaling of Uie dust 
sprays. Arsenical poisons to be most effective must he applied when the beetle® 
first hatch, which means that at lea.st two sprayings must bo made for l)eetles 
in ordinary seasons. Insecticides in <N[)mblnatlon with Bordeaux mixture 
should he applied three times during the sea .son, effectively to control insects 
and diseases.” 

A book about the bee, H. Mace {New York: hJ. P. Dutton d Co., pp. X-j-tSS, 
pis. 16 ). — This is a popular account. 

Bees for pleasure and profit, G. G. Sa^^son {London: Crosby Lockwood d 
Son, 1921, 5. ed., rev, and eriL, pp. A'/i4-i22, figs. 55),-*- This is a concise luind- 
buok on apiculture. 

[Report of the] division of bee culture, F, .Tager ami G. C. Matthews 
(Minnesota Sta. Rpt. 1921, pp. 51-S3 ). — In reporting uiam the work of the 
year it is stateti that queen raising, hitherto considered an exclusive soutliern 
Industry, has been definitely proved to be possible in Minnesota. About 850 
nuclei were made from 40 colonies yielding 775 queens for shipment to bee- 
keepers, all of which wore daughters of a high grade Italian queen purchased 
for the j)urpose. Brief reference is made to the methods used in the controlled 
mating of queen bees. 

Report of the Dominion apiarist, F. W. L. Rj.aden {Canada Kxpt, Farms, 
Bee Div. Interim Rpt., 1921, pp, 12, figs. 2 ). — -This report, by the late author, 
for the year ended March 31, 1921, includes an account of the prevention of 
swarming by management and by bn^eding, including work conducted on Duck 
Island; size of hives; wintering of two queens in a hive; and wintering at 
Ottawa in 1919-20 and 1920-21, both out- and indoors. The Duck Island experi- 
ments (E, S. B., 45, p. 859) were repeated on a larger scale in 1920, and a con- 
siderable number of perfect matings were obtained. 
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Farasiteis of olive scale ( Lecanium oleae) , W. W. Fbogoati' {Agr, Gaz, 

8. Wales, S3 (J1922), No. i, p, 56>).’-^Tliis paper refers briefly to the rearing 
by L. Gallard of the humpback, an introduced chalcid i^cutclHsta cyanea), a 
small black species (Cocoopha^gus orientalis"^ , two other species of Coccophagus, 
and the golden chalcid {Aphycus lounshiuyi) . 

Fauna lb6rica: Hymeuoptera ; family Eucyrtidae, R. ii. Mebcet (Fauna 
Ib^riea: Hxmendpteros ; Fam, Endrtidos. Madrid: Inst. Nav. Cien., 1921, pp. 
XIA-7S2, figs. 292). — This synopsis of an lm{K>rtant family of parasites includes 
descriptions of many new 8i)e<iies. Twenty-eight genera are erected. 

FooDs-^Hmor nuteition. 

An introduction to biophysics, D. Bubns (Londmi: J. dc A. Churchill, 1921, 
pp. X11IA-4SS, figs. 83). — The aim of this volume is to present physiological 
phenomena from a purely" physical standpoint. The first section on energetics 
deals with the laws of energy and with the principles governing its storage 
and liberation in the plant and animal organism. Section II on cellular me- 
chanics amsists of chapters on ions, the workmen of the c*ell ; colloids, the 
reservoirs of energy; enzyms, the tools of the cell; membranes, the house of 
the cell ; radio activity, the atom in dissolution ; and the cell as a whole. 
Section III on cell conirnuultles deals with the muscle, manufacturing, elimi- 
nating, conno<.*tive tissue, and nt^rve c*ells, the latter being classed as the Intelli- 
gence service of the body of which the general receptors and the ear and eye 
are outposts. In Section IV on transftort, the blood is considered as the inland 
transport service, ami the external resin ratiem, alimentary canal, locomotion, 
and voi(‘e as tin* overseas transport. The fifth section deals with the me- 
chanics of the animal as a whole, Including preservation of neutrality, the 
regulation of temperature, tropisms. adaptation, growth, development, death 
and dissolution, and efliclency- A number of exi^eriments illustrating different 
parts of the text are given in conclusion. 

The oianiing and closing chapters of the theoretical part of the taaik are con- 
tributed, respectively, by 1). N. Patou and R. 1*. Oathcart. and the chapter on 
the e.te b.\ W. F. Shanks. 

The newer knowledge of nutrition, E. V. McCollujm York: MaciMIr 

Ian Vo., 1922, 2. cd., rexprjtten., pp. \ VlUA~Wh P^s. 20, figs. 14). — The first 
edition of this volume (E. S. R., 40, p. 554) has been entirely rewritten and 
considerably enlarged. Partl<*ular attention is paid to the study of the dietary 
habits of peoples in different parts of the world in relation to tbe present 
views of nutrition as based upon animal experimentation. 

The foods of the next century, O. H. I.iAWALL (Amer. Jour. Pharm.. 94 
(1922), No. 6, pp. S09S29). — In this impular lecture, delivereil at the Phila- 
delphia College of Pharmacy and Bchmee, the author tracers briefly the changes 
in food habits from the remote past to the present time, and suggests the 
changes to be expecte<i in the future through further improvements In trans- 
portation, the development of new varieties of present foods, the increase in 
crop yields insuring more alnnulant and cheaper foods, the developnumt of 
better methods of food cimscrvation, a wider distribution of toods of other 
countries, and Uie education of Uic consumer to overcome bad food habits. 

The optimum diet, J. O. Halvkbbon (N. C. Agr, Col. Ext. Circ. 125 (1922), 
pp, 8, figs, C ), — A popular discussion emphasisslng the importance in the diet of 
vegetables, fruits, and milk. 

The food campaign of 1916—1918, Ernpe (Jour. Roy. Agr. Boc. England, 
82 (1921), pp, — This is a concise history of the war organization of the 

farming industry of England in 1916 for the purpose of increasing food pro- 
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duration. The principles of the policy adopted and the machinery of its opera- 
tion are outlined briefly, and the successes and failures of the system are 
reviewed. 

Sittin^-heij;ht and stem-lenj^th in private school boys, H. Gray {Amer. 
Jour, Diseases Children, 2S (1922), No, 5, pp, 406-418, figs. 4 ), — The data pre- 
sented in this paper supplement the author’s ideal standards of measurements 
for private school boys by records of the sittiiifr-hei^i^ht and alem-len.£cth of the 
same 134 boys previously used as subjects (E. S. R., 47, p. IGfD. 

The sitting-heijrht avera^^ed 4 in. crreater than the stem-1 enp^th. but was not 
constantly parallel to it The stein-leriirth was found easier to measure accu- 
rately. The absolute values both for stem-len^?th and sittiiiR-heij^ht were 
higher than any reported in the literature, while the proportional sitting- 
heights or sitting-heights related to stature were considerably less than those 
in the litc'ratnre. This is thought to indicate that well -developed (ddldren have 
longer legs for their height than children retarded in growth 

The energy requirements of girls from 12 to 17 years of age, P. O. 
Benedict and M P. Ufj^dry (Boston Med. and Burg. Jour., 184 (1921), Nos. 9, 
pp. 211- 222; 10, pp. 251-262, fig. 1: 11, pp 282-286; 12, pp. 291-S06, figs. 4; 18, 
pp. S29SS4, figfi- 2). — This study of the energy requirements of girls from 12 
to 17 years of age was conducted on girl scouts who were studied in groups of 

12 in the chamber calorimeter used in previous invost’gations at this labora- 
tory (E. S. R., 42, p. 62). The carbon dioxid production for each group was 
measured for every half hour or hour period throughout the night, and the 
respiratory quotients calculated from these measurements Determinations 
were also made of the pulse rate and the insensible perspiration. The data 
obtained are summarized as follows: 

The tespiratory quotients of groups of 12 girls about 7 or 8 hours after 
a light meal were 0.81, 0,81, 0.78. and 0.79. 

The caloric requinmient during 10 hours of rest in bed averaged 55 calories 
per individual per hotir. The average 24-bour bastil heat production was 1,250 
calories per individual, irrespective of age. The heat production per kilogram 
of body weight per 24 hours decreased regularly from 29.9 calories at 12 years 
and 2 months to 21.7 a< 17 years. (Vlculatcd i)cr square meter of body sur- 
face per 24 hours, the heat production deert^ased, although not so regularly, 
from 928 calories at 14 years to 715 at 1(1 years. The curves representing 
these data blend with those based upon tin? niensurement of the large number 
of normal girls from birth to 12 years of age. It is concluded that “the 
metabolism of groups of young girls can he predicted from the general curve 
indicating the heat production per kilogram of body weight referred to age 
to within an average error of ±:31 per cent. The prediction for the heat pro- 
duction j)er unit of body weight is somewhat better than per unit of surface 
area.” 

The average minimum resting pulse rate per minute of the different subjects 
just before rising in the morning was found to be 81 at 12 years of age, 77 at 

13 and 14 years, 83 at 15, 71 at 10, and 74 at 17 years of age. 

The insensible perspiration per kilogram of body weight per hour was 0.72 
gm. at 13 years, 0 71 at 14, and 0,77 gm. at 15 years. 

Continuation and extension of work on vegetable proteins, T. B. Osborne 
and Ij. B. Mendel (Carnegie Inst Wash. Yearbook 20 (1921), pp. 432-441 ). — 
The investigations summarized in this annual report. In continuation of the 
work of the previous year (E. S, R., 45, p. 108), have In general been noted 
from other sources. 

A brief report is given of the study of the effect of the maternal diets during 
pregnancy upon the subsequent growth of the offspring. Pregnant rats were 
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placed upon diets practically devoid (ft vitamin A and continued on this diet 
through the suckling period. In several cases the families of young grew 
slowly and developed ophthalmia within a few weeks, while in other cases 
the young grew fairly well. In all cases the mother appeared to be less af- 
fected than the young by the deficient diet. 

Renewed evidence has been obtained of the richness of cod livt^r oil in vitamin 
A. In sev('ral cases 14 ing. daily has proved sufficient to cure oi)hthalinia and 
promote renewal of growth in young rats on a diet deficient in vitamin A. On 
fractionation of the oil by the method previously used for butter (E. S. H., 
30, p. 5G0), vitamin A appeared to be concentrated in the more soluble portion 
of the oil. 

An extensive aeries of feeding trials to determine the requirement of rats 
for vitamin H In the form of dried brewery yeast tablets administered apart 
from 1 iie rest tbe ration lias shown that 2(K) mg. dail^ is sntlieiimt at all 
ages for growth or maintenance. With 100 mg. per day growth takes place 
at a normal rate until the animals have attained about three-fourths the usual 
siJte, when growth and increase in weight cease. Twenty -five mg. appears to 
suffice for maintenance only after a few weeks of initial gi'owth. Dried straw- 
berries, lettuce, and asparagus have been found to contain less vitamin B 
than dried brewery yeast, as at least 0.4 gm. of these materials is required 
to pioduce the same effect obtained with one-half or less of this amount of 
dried yeast. 

Dried whole milk powder has been found to furnish sufficient vitamin A and 
B to enable 70 gm rats to grow to full size on a diet furnishing only corn 
starch and lard in addition to Ihe w'hole milk powder. 

The effect of edestin on mainniiiry secretitm, (t A. TIw.imkm i Ln rivet 
{London], (92Ji, 1, No. 7, pp. S2S, 32 1 . S) -—Dontinulng the studies nu mam- 
mary secretion previously noted (E. S. It, 47, p. 02), the author has determined 
the effect on suckling rats (»f adding conmuTcial edestin to various diets 
given the mother rats. The addition of 1 gm. daily to a dit‘t of bread 

soaked in whole milk was without effect ou the growth curves of the litters. 
Both commcrcia] casein and (Hlestin in small amounts, howevi'r, ju'cved sat- 
isfactory in .supplementing a deficumt basal diet of whit(‘ bread soaked in water 
in wliieli a U(lh‘ nmnmte was dissohtMi. NVIieii (*desliii was pres(‘iit in large 
amounts in the mother’s diet (46 per cent of the dry weight of the food) the 
young died, as in a former experiment with other proteins (E. S. U., 45, p. 

hm). 

Amino acids in nutrition.- -IV, A niodiflecl biological method of study- 
ing amino acid deficiencle.s in proteins. — Cystiii as a growtli-liniiting fac- 
tor in the protein.? of the Georgia velvet l>eaii (Stizolobiiim deeringi- 

anum), B. Sxuuc (dour. Biol. Chem., 50 (J022), No. 1, pp. J03--11L ffos. 5 ) — 
Continuing the series of st\idies on amino acids in nutrition (E S. U., 45, ]> 804). 
evidence is pr(‘senltHl that cyst in is one of tlu‘ growth-limiting factors of the 
Georgia velvet bean, a bibliogical analxsis of whi<*h has be<'n pioviously noted 
(K. S. U., 46. p. 168). This con<4usion is drawn a'< the result of the us(‘ of 
a modified procedure for .studying the amino acid deficiencies in [iroteius, 
consisting of the addition of so-called deficient proteins to the protein in ques- 
tion before the addition of the amino acid to be tested. It was found that the 
addition of eystin and arachin, prolin, cystin, and tryptophan to the Georgia 
velvet bean, fed at a 40 per cent level, did not supplement the protein to the 
extent of causing growth In the experimental rats, hut that there was a slow re- 
sponse to cystin when the bean ration vras supplemented with gliadiii or zein, 
and a marked and conlintiotis response to cystin when the beans were supph^ 
mented with gelatin. 



366 


EXPERIMENT STATION RECORD. 


[Vol. 47 


A reply to Fulmer, Nelsou, and Sherwood concerning medium F, W. H. 
Eddy, II, L. Hkft, and 11. O. Stevenson {Jour. Biol. Chem., 51 (1922), No. 1, 
pp. 83-85 ). — In reply to the paper previously noted (K. S. It., 47, p. 260), the 
authors report data in Mdiieh the work of Fulmer and Nelson was repeated 
to the extent of using alcohol extracts of varying concentrations and controlling 
the temperature at exactly 30° C. These data show stimulation of the synthetic 
medium with the alcohol extra(*t but to a less extent than with the water 
('xtract. It is noted that the results which showed the most stimulation were 
obtained with concentrations of the alfalfa extract much greater than those 
used by Fulmer. Tliis and the difference In method of measuring are thought 
to account for the difference in results. 

The phytin content of foods, E. Arbenz (Mitt. Lchommtl. IJntersuch, u. 
IJyg.y Schwei:^, (iHndhtsamt., IS (1922). No. pp. *.32).— Various methods 
of determining phytin are reviewed from the literature, and deterniinationB 
of the phytin content of t'ereals, etc., by the method of Heubner and Stadler 
(E, S. K., 34, p. 10) are reported, with the following results in tenns of i>er' 
centage of the fresh substance: Rice bran, 3.801 per cent, rice flour 0.102, 
wheat bran 4.G41, whole wheat 0.498, wheat flour 0.184, corn meal 0.764, lentils 
0.202, peas 0.408. oatmeal 0 460, and cocoa 2.110 per cent. No phytin was 
found in carrots, turnips, cauliflower, Brussels sin-outs, cabbage, spinach, 
asparagus, apples, pears, and figs. 

Studies in carbohydrate metabolism. — III, A study of urinary sugar 
excretion in 26 individuals, 1. JVeuwtkth (Jour. Biol. Cheni.. 5t (1922), No. /, 
pp. 11-16) — The previous study in this series (E. S. K., 30, p. 874), has been 
extended to a similar investigation of the urinary sugar excretion in a nuitiber 
of normal indi\iduuls, using the method of sugar determination recently de- 
veloped by Benedict and Dsterberg (K. S. K., 46, p. 417). The data obtaimsl 
are presented in two tables, in the first of which are givam the findings for 22 
normal j)orsons and in the second for 4 sub,je<*ts showing slight abnormalities. 
The maximum, minimum, and average figures in tlu* first table imlnde the fol- 
lowing: Volume of urine in 24 hours 3,100, 415, and 1,183.4 cc., resi)ectively ; 
total sugar 1,383.2, 614.2, and 941.2 mg.; fermentable reducing substances 
487.6, 134 3, and 333.7 mg.; and noufernieutable reducing substances 1.024,1, 
370, and 607.5 mg 

Of the subjects reported in the setamd table, 1 gave normal figures and 1 in 2 
of the 4 days recorded higher figures for total sugar and in all 4 days higher 
for fermentable sugars tlian those of the first table. The remaining subject, 
whose urine fretiuoiilly gave a qualitative lest for sugar, gave high figures for 
total and fermentable, but lower for nonfermen table, sugar. In all cases the 
results obtained before and after fermentation indicated that normal urine con- 
tains a reducing fermentable substance. 

Studies in the fat metabolism of the timothy grass bacjUu.s, M. Stkpuf.n- 
SON and M. D Whetham (Roy. i^oc. [Jjondon], Bror., B, 9S (1922), No. 
B 652, pp. 262-280. figs. 7). — In an effort to throw light on the nature of fat 
metabolism, the growth of the timothy grass bacillus on a medium consisting 
of inorganic salts (including ammonia as the sole source of nitrogen), glucose, 
and sodium acetate was followed in detail by measurements of the protein 
nitrogen and fat synthesized by the organism, and the disappearance of the 
glucose and acetate from the medium, a'he fat was determined a.s a phos- 
phatld and nonphosphatid fraction. 

It was found that tlie growth of the hadllus as thus measured reache»s a 
maximum at the point at which glucose and acetate disappear from the 
mtHlium, and that from this point onward the bacillus utilizes its own lipoid 
material, wbi(*h rapidly decreases. 
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The nonphosphatid material was found to decrease at first more rapidly 
than the phosphatid. This suggests that the ‘ fat ^ fraction rei^resents a 
form of stored food material which is drawn upon when external sources of 
carbonaceous food material fall, while the * phosphatid ’ fraction, which de- 
creases less rapidly, is probably partially composed of some unit essential 
to the chemical structure of the cell.” 

No intermediate decomposition products of glucose could be identified. 
Some indication of the nature of these intermediate products was afforded 
by a study of the growth of the organism on lactic and aceti(? acid. The 
growth on lactic acid (as sodium lactate) was similar to that on glucose, 
while the growth on acetic acid (as sodium acetate) was negligible. On 
both acetate and lactate the growth was such as to show that the presence 
of lactic acid enables the organism to ntillze the acetic acfid, as did glucose 
likewise. The acretic acid utilized in the presence of lactic acid or ghicose 
appeared to increase tlie proportion of lipoid material formed rather than 
the general growth of the organism. Growth on propionic acid and on butyric 
acid was similar to that on lactic acid; that is, the organism was able to 
synthesize both nitrogenous and fatty materials without the addition of other 
carbon compounds. 

The chlorin content of cows’ and goats’ milk and formulas commonly 
used in infant feeding, W. ft. Sisson and W. I^enis (Amer. Jour. Diseases 
Children, 2S {D)22). No. 5, pp. ITsing the te(‘hiHqu(' cinploytsl in their 

previous study of th(‘ chlorin content of human milk (K. S. R., 4r), p. 764), 
the authors have made a similar study of the clilorin content of cow's milk, 
goafs milk, and various formulas made from cow's milk that are used in 
infant feeding. 

The average chlorin content of 25 spe<Timens of milk obtained from a dairy 
of Holstein cattle was lOS.O mg. per 1(K) cc. and of 12 Jersey cows from an- 
other dairy was 170 rng, Marked variations occurred in the content of 
chlorin in different snin]>les of milk from the first herd, hut that of the second 
was quite constant. Tiie yariation.s had no relation to the salt intake, tlie 
stage of lactation, or the time of milking. The principal factor influencing 
the (concentration of clilorin in the milk was apparently tlie ttflal volume of 
milk secreted, tiie larger the vtdume the low(‘r being the content of chlorin. 
This also i)roved to be true of goat’s milk, tin* chlorin content of whhdi varied 
from 124 to 189 mg per 190 eo. 

The salt content of various milk formulas varhHl greatly and vNas in general 
much in excess of that found in human milk. Formulas made of whole milk 
and of cream and skimmed milk had a (dilorin content approaching that of 
human milk, while the chlorin content of form\flas made from whey gen- 
erally exceeded that of human milk by ovc^er 200 per cent. Protein milk also 
varied considerably in Its chlorin content. 

In discussing tlicse rcsiills, the authors advance the opinion that, in general, 
infants on cow’s milk formulas receive excessive amounts of salt and that 
this may account for various nutritional disturbances. 

The reaction of salii^a and Its possible influence on dental caries, 
Lafakga {Compt. Rend. Sioc. Riot. S6 {7922), No 7, pp. — 

X>eterininations of the pTI value and buffer action of saliva under vari(uis 
conditions are rei>orted briefly. 

Mixed saliva was found to vary in H-lon concentration from pH —OS to 
pH—7. The pH value varied from time to time with the same subject, btung 
generally more acid in the morning and more alkaline after eating. Saliva 
was found to have a very considerable buffer action. Organic acids in dif- 
ferent concentrations increased considerably by quantity, hydrogen-ion con- 



368 


EXPEHUIENT STATION RECORD. 


[Vol. 47 


mitration, and tlie buffer action. Alkalis bad less elTe<‘t, substances having 
an a.irreeabie or insipid taste bad no elTect. and very sweet or bitter sub- 
stances increased considerably the amount of saliva, but ditl not cbunge its 
pH value or buffer action. 

To determine wlietber tbe Tl-ion eoucentralion of the saliva bas any influence 
on dental decalcification, teelb wcie iilaced for several hours in solutions of 
pn values of from to S. independently of tlie composition of tbe liquid, the 
teetii i)ecam(^ de('a!(‘ilbMl at pH values of 7 and below. This Is thought to 
indicate that under or(Lnar,\ conditions salivm lias no decalcifying action, since 
it Is a liipiid which is practically neutral ami has a marked buffer action. 

The relation of photosynthesis to the production of vitamin A in plants, 
J. W. Wilson {Jour, Biol. Chcm., 5J (1922), No. 2, pp. 455-459, fiffs. S).—A 
limited number of experiments are reported in which etiolated w^hent sijroute 
proved as effective as green sprouts of the same age as the sole source of 
vitamin A in fet^ding experiments with rats when the dried sprouts constituted 
5 per cent of tlie ration. Since this proportion of sprouts represents not more 
than 20 gm. of wdiole wlu'ut seed, and it has been shown by MeCoUuin and 
Davis tliat even G4 per cent of wheat In the diet does not furnish sutflclent 
vitamin A, it is concluded that vitamin A Is produ(*ed in the growing plant 
independently of photosyntliesis. The apparently contradictory results of 
(toward and Drummond (E. S. 11, 4G, p. 35G) are attributed to the use of an 
insiiflicieut amount of etiolated sprouts in their study. 

B vitamin and pneumococcal infection, (1 M Eindi vy (haaref [Ijondon], 
i922, i, No. 14 , P7L 7/^, 7151.“ The suggestion is made that tin' liecreased resist- 
ance to infectj<-n n'sultiiig frfim a diet deficient in vitamin R may be due in 
large ])nrt to the lowm’ing of body t<‘m]»ora(in e resulting from this deficiency. 
To test this hyjiotliesis, four jilgeons jdaeed on a diet of )v>lished rice 

until tlioir lemiieiature was reduced to betwi^en lOtl® and 104° E. after from 
21 to 2G days. TJiey w^ere then inoculat(‘<i intrap(‘ritoneall> with agar cultures 
of pneumococcus, and G4 control pigeons were similarly inociilates.1. 

The control pigeons remained well, while those on the polished rice diet dieii 
in from 0 to 8G hours after the inoculation witlmut sho\ving any symptoms of 
paralysis. On autopsy the pneumococcus was isolated in all four cases from 
the abdominal (*a\ity and heart’s blood, while tlie same organs of two of the 
control pig(‘ons killtnl 3G hours after the injection wore sterile. It is stated 
that further experiments are being conducted on tlie resistan<*e of pigeons on 
deficient di{>t to otlier species of bacteria, 

lilxperi mental studies with proprietary vitamin products, .7. H Hess, 
J. J. Mooim, and .f, K. Calvin {Jour. Amcr. Med. Assoc., 78 (1922), No. 19, pp. 
144 ^-^ 445 , fiffs. 7). — Tw^o w^ell-kuown comnuTcuil vitamin javiia rat Ions, said to 
contain vitamins A, B, and C, were tested for vitamin C by the usual protec- 
tive fo(‘ding experiments with guinea pigs, ami for vitamin B by curative and 
preventive experiments with pigeons. 

Contrary to the claims of llie mumifacturers, these products did not protect 
guinea pigs from scurvy in doses twice the amount rec‘ommended for infants. 
The pigeons fed twice the amount of this preparation recommended as the 
pi'oper dose for infants developed jiolyneuritis, although less rapidly than the 
control birds. A second commercial yeast preparation prevented and cured 
polyneuritis, although in the experimental work reported the equivalent of 
three yt'ast cakes w^as administered daily. A tliird product, now in the process 
of experimental preparation, wdiich contains dried orange juice and desiccated 
pig’s liver was tested for vitamins B and C and proved to be without value. 
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Tlie authors conclude that “ the claims that one or all of the known vitamins 
can be prepared for dispensing in a concentrated form which will not be 
affected by drying, aging, and oxidation are, in the light of our experimental 
work, open to great question. It Is becoming more firmly fixed in the minds 
of leading investigators that, except to meet specific indications, as in times 
of famine and certain economic upheavals, such as In war, the best method 
of obtaining suiBcient vitamins is through a projier selection of foods. Vita- 
mins should be obtained from the dairy, tlie grocery, and the market, not from 
the drag store.” 

Studies in deficiency disease, R. M(‘Cakrison {London: livnry Froivde and 
Jlodder d ^Stoughton, pp, Vi7-|-270, /?p«. 82). — This volume is based on 

the author’s investigations, which have been previously reported in a series of 
papers under the gcmeral heading of the pathogenesis of deficiency disease 
(E. S, U., 43, p. 004). 

In the first part the objects and scope of the investigation are outlined, 
and a brief summary from tlie literature is given of the present knowledge of 
vitamins. The second part deals with the various factors which influence the 
onset of deficiency disease and the syinplomatology of the disease, and tlie 
third with tlie morbid anatomical changes resulting from food defi<‘iency. In 
tlie fourth and final p<irt are discussed some of the praifical applicutioiLS of 
laboratory results to the prevention and cure of disease, including chronic 
gastro intestinal disorders, pellagra, and beriberi, and t(j the general selection 
of food. 

The water content of the tissues in experimental Ix^riheri, T>. .1 Kkatjsk 
{Arner. Jour, Phyftiol,, 60 (1922). Vo. 2, pp. 2S//~-2/fS) —A comparison of the 
water content of various tissues of chickens, pigeons, rats, and guinea pigs 
suffering from lack of vifaniin H with corr€\sponding tissues of normal controls 
Is reported with tlie following re.sults: 

There was no definite increase in tlie water content in tin* organs of ptdy- 
neurit ic chi<‘kens, hut with tiie pos.Sjhle exception of the sldn. tliere was an 
increased water content In the iieart. lungs, skin, muscles, and kidm^ys in 
lioly neurit ic pigeons. In one guinea jiig, suffering from lack of vitamin B, no 
increase in the waftu' content of the organs studied was observed, while in 
rats there was an iucn^ase in some cases and not in others. In scorbutic 
guinea pigs, increased water conhmt was not detectcal in analyses of the 
separate organs, hut when the animals were dried w^hole such a tendency was 
noted. 

Observations on cod liver oil and rickets, T. F. Zt"<'ker, A M I^apven- 
imwTER, and M. Raunett (Soc. Expt. JUol. and Med. [*rov . 19 (1922). A’o. 4* 
pp. 167-169 ). — Attempts to isolate the antirachitic sulistance in <*od liver oil 
are reported briefly The crude bases were first isolated from the oil and 
found to he ina<’tive. The oil was next hydrolyzed with sodium liydroxid, and 
the fatty acids were separated. Tliese proved to be inactive and the un- 
saponlfiahle substance active. When the latter w^as dissolved in alcohol and 
the cholesterol removed by crystallization, the remaining 8ubstani‘e bad strong 
curative properties. There was finally obtained In this way a fraction which, 
on being diluted with 90 parts of inactive cottonseed oil, had curative properties 
slightly stronger than the original cod liver oil. That this material also con- 
tained vitamin A was shown hy its ability to cure ophthalmia. 

Spontaneous cure of rickets in rats, A. F. Hicss, L J. Unger, and A. M. 
Papfewheimeb (Soc. Expt. Biol, and Med. Proo., 19 (1922), No. 5, pp. 2S6~~238). — 
Evidence is given of the spontaneous healing of rickets in rats on a diet fur- 
nishing an inadequate amount of phosphorus. Four rats on the rickets- 
producing diet describCMi by Sherman and Pappenhelemr (E. S. R., 4r), p. 767) 
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plus 25 mg. ptiosplionis in the form of secondary potassium phosphate developed 
rickets as indicated by X-ray after 32 days. After 48 days, during which 
period the rats made a total gain of 92 gm., the radiographs showed healing, 
and after 74 days the lesions appeared to be healed. No evidences of rickets 
were found on autopsy. 

*‘The explanation suggested for this spontaneous healing is that, with a 
practically stationary weight over a long period, the phosphorus requirement 
for the building up of new tissue is greatly reduced. The small addition of 
phosphorus under such circumstances to the standard rickets-producing diet 
suffices to enable the bone to reoaleify.” 

Studies of the metabolism of diabetes, R. M. Wn.i>EB, W. M. Boothhy, and 
C. Bbhxeb {Jour. Biol Chem., 51 (f.902), No. 2, pp. S11S57, fig, 7).— This is a 
detailed report of the complete nietaboliara of a patient with severe diabetes 
for a period of 74 days during which the basal respiratory quotients averaged 
0.693, the highest quotient being 0.74 and the lowest 0.65. 

The ingestion of food was found to cause a depression of the respiratory 
quotient which was most marked after large amounts of protein. The basal 
metabolic level was materially affected by the previous diet. When the 
patient was decidedly undernourished, the metabolism w^as as inucb as 32 
per cent below the Du Bois normal standards. The ingestion of food furnish- 
ing 1 gm. of protein for each kilogram <»f body weight, with sufficient fat 
and carbohydrate to exceed the daily maintenance requirement, raised 
the basal metabolic level. The level was still further raised l>y a larger 
amount of protein, but isocaloric amounts of other foods did not produce 
the same effe<’t. It is thought that a basal metabolic rate equal to or higher 
than the Du Bois normal should be taken as a warning that the availble food 
of the diet is excessively rich in protein, or that the patient is in a critical 
state of starvation and calling on his body protein to mo(d energy require- 
ments. 

The sugar tolerance of the diabetic patient was lowered by high calorie 
diets, and more markedly lowered by protein than by isocalorio amounts of 
fat. This is thought to be due to some specific action of the protein interfering 
with the luechanisin of sugar utilization. In all tlie experiments the glucose 
tolerance varitKl inversely with the basal metabolic level, thus indicating 
a definite relatlonsliip between the two. 

Outbreak of botulism at Cambridge, Idaho, 11. T. Whiteman and E. A. 
Wilkinson {Jour. Amer. Med. Assoc., 78 (1922), No. 17, pp. 1218, 1279 ). — A 
brief report is given of an outbrefik of botulism involving eight cases, six with 
fatal outcome. The source of toxin was evidently home-canned beet and turnip 
top greens, which were merely tasted by the survivors and eaten freely by the 
others. The greens wore said to have a peculiar and musty smell and an un- 
pleasant taste.. No specimen of the suspected food could be obtiiimMi. Of 
seven cans prepared at the same time five showed signs of spoilage, although 
later findings were negative for Bacillus hotulinm. 

Eczema In breast-fed infants as a result of sensitization to foods in the 
mother’s dietary, W. R. Shannon (A^mr. Jour. Diseases Children, 2S {1922), 
No. 5, pp. S92-Jf05 ). — Eight cases of eczema in breast-fed infants are reported 
in detail. In all these cases cutaneous tests with jiroteins occurring in the 
diet of the mother have shown the infants to be sensitive to several of these 
proteins. Removal of the offending foods or limiting the amounts eaten has in 
all cases resulted in marked improvement in the uitfcaria, while a return of 
the trouble has almost invariably come through failure of the mother to con- 
tinue the dietary restriction. 
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As general prophylactic measures it is recommendefl that all mothers be 
cautioned to eat a large variety ot foods and a small quantity of any individual 
article of diet, that eggs be restricted rather than forced in the diet of the 
mother, and that all cases of eczema be studied early and olfendiiig foods elimi- 
iuite<l before sensitization he<?(>mes so widespread as to make proper limitation 
of diet impossible/’ 

Observations on the conception that sprue is a mycosis superimposed 
upon a state of deficiency in certain essential food elements, B. K. Ashford 
(Anfcr. Jour. Trap. Med., 2 (i,9^2), 2, pp. f2P~i5a).~-“This discussion of the 

f^tiology of sprue is has(‘,d on observations on over 1,(XH) cases of typical sprue 
in Porto Rico from RX)8 to 1921. 

In ilie antbor’s opinion, sprue is a specific infection by Monilia psilosis just 
as tbriish is now r(‘(:ognized to l»e due to Oldiuin or M. allnrajis. The predis- 
posing cause, as detcrmineil by the food habiis of those suffering from the dis- 
ease and the results of dietetic treatment, is considered to he a deficiency in 
ctu’tain food constituents, principally proteins, vitamin B, and mineral concen- 
trates, and an excess of cai-hohydrates. The latter is considered of spwial 
Signifi<’ance as a predisposing factor in furnislung an acid medium in the in- 
testines for tlie enri<*hment of M pNilos'oi. The unhaiancoil dietary of the agri- 
cultural laborer of Porto Rico is attributed to the disiippea ranee of a large 
part ot the native fruits and vegetables to make more room for sugar cane and 
to th(' increa>iing tendiuicy lo subsist largely on rice The tlietary treatment 
of the diseasi\ ulneh has giv'cn (mcouraging results, (‘onsists in Die elimination 
ironi the diet ot all sugar, cereals, beans, and potatoes, the liberal use of milk, 
eggs, friid, and other vegetables, anil the administration of pancreatm after 
eacii m(*al. 

ANIMAL PRODUCTION. 

Hydrolysis of straw, S Wkisku and A. ZAirscHicK {handw. , .97 

(i,929), No. I~2, pp. 51-92; ubs in /A'nthl. Oesam. Landiv., 2 (1921). No. 10, pp. 
S72-51(i) — This IS the report of a series of experiments carried on to determine 
the relation of tlie digestibility of hydrolyzed straw to the amount of soda used 
in treating it. 

The first experiiniuitH rei>orted were with two fnll-grf>wn wethers in a series 
of 8 ti^ts. Wether No 1 developed a case <»f intestinal catarrh so that the 
results of the experiment vvilli wetlier No. 2 are thought to be more reliable. 
In periods 1 and 6 a ration of hay alone was f(‘d, whereas in periods 2 and 3 
hydrolyzed straw replaiaMj a part of the hay. This straw wms chopjved and 
cookeil for 4 hours under 4 atmospheres pn*svsure with a solution of 4.5 kg. and 
1.7 kg., respectively, of caustic soda and 200 liters of water i>er 1(H) kg. of 
straw. The caustic soda was 86.2 per cent pur(» sodium hydroxid. During 
periods 4 and 5 \mlreated straw was used in place of hydrolyzed straw. In 
periods 7 and 8 the straw added was treated with 8.3 kg, of caustic soda as 
mentioned above, but here the cooking wms done without pressure, hut for a 
period of six hours. In jicrlod 7 the treated straw was fed with hay, and in 
period 8 it was fed vsdth Mood meal and the sheep n‘ceived no hay. The fol- 
lowing table gives a summary of the 8 tests with wether No. 2 : 

9188—22 6 
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The diff€8tilHUty of treated and untreated »trair. 







Coefficients of digestibility of straw. 
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The sUirch value Troui TOO dry matter of the hay fed in the €*xperiments 
was found to be 35.4 kg., in the straw treattMi with 4.5 per cent NaOH 45.5 kg., 
in the straw treated with 1.7 NaOH 50.B kg., and in the straw from experi- 
ment 8 treated -with 8.3 per cent NaOH 42.3 kg. The results with wether 
No, 1, while somewhat more variable, were similar to those as reported from 
wether No. 2. 

To further study the digestible nutrients of straw with and without the 
caustic soda treatment, two horses and two w^ethers were used. For these tests 
untreated straw, steamed straw, and straw treated wdth 1.5 parts NaOH were 
each used in one experiment with the horses. With the sheep the straw was 
treated with 10 parts of NaCl instead of NaOH. The rations fed for the 
horses consisted of 5,000 gni. of the respective straws and 2.000 gm. of oats 
in each experiment, and for the sheep 500 gm. of the respective straw^s and 
150 gm. of ground oats. The following table gives a summary of the ( iKdficients 
of digestibility for the different straws obtained from the horses and the sheep: 

CoejlfieienfH of digestibility of straw obtained with horses and wethers. 
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The following starch values were obtained Dir 100 kg. oT dry matter In the 
straw by the horse experiments: Untreated straw 11.34 kg., steamed straw 
24.97, and straw treated with NaOH 32.73 kg ; and by the sheep experiments 
untreated straw" 35,73 and .steamed straw* 50.6G kg. Oomplete tables showing 
the analyses of all feeds used and llie amount of fetMl and water consumed 
and the feces and urine produced for each animal are given. The straw used 
in these experiments was wdieat straw", and the T;elinionii apparatus w^as used 
for the treatments. 
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The chemical composition and yield of green corn cut at different times, 
S. VVeiseb ami A. Zaitschek (Landv\ Vertt. Bia., i)l {1920). No. 1-2, pp. Ill- 
130; aha. in Zenihl. Ocsam. Landw., 2 {1921), No. 10, pp. 376-378; Chcm, Zentbl., 
1921, IV, No. 1, p. oS) — In this slu^ly of the eompoKltion of samples of ^reen 
corn durin^i: different stages of growth, samples were taken from 11 different 
sources at irregular intervals from the time the corn started to tassel until 
It was mature. The weight of the green corn produced (m 1 square meter of 
land was I'ecordod, the sam]>le w^as dried and analyzed for dry matter, organic 
matt<*r. ash, crude and pure* protein, crude fat, crude fiber, and nitrogen-free 
extract, and these amilyses are reporlial both on the basis of the green plant, 
dry matter, and per square meter of land. 

For the first 30 days after tassellng there \vas found to he an average (dninge 
in the percentage of diw matter from 12 8 to 20.8 per cent. Based on the 
green plant, tlie per(*entages of ash, crude fiber, and nitrogen-free extract were 
incnaised with maturity, whereas the ofiier substances rmnained about the 
same. The dry matter produced per square meter of laud varied greatly in 
tlie different experiimmts, as well as the time rwpiired for the eorn to reach 
maturity. 

Corn germ, S. Weibeu {iMtidw. Vorn, Bia . 97 {1920). No 1-2, pp. 93-110: 
ahs. in Zenihl. Gemni. Lan<Ui\, 2 {1921), No. 10, p. 376; (hem. Zenthl., 1921, 
IV, No. 1, p. 33) — Studi(*s are rep^u'tod of the <*omposition. feeding value, and 
keeping qualities of corn germ. The production (ff corn germ oil at four 
different mills is first dejncrihed From approximately 0.5 to 0.5 ]>er cent of 
(lie corn »s najovennl as germ, of which from s to lf> per cent is water, and 
from 2d to 30 per cent <>f the corn germ was extracted as oil. 

A tVH'ding e\i»ci'iu((‘iit in which tw^o groups of 10 SO 11). pigs ea<‘]i w’ore fed 
for 10.“) days on rations of j^iTound barley and corn meal and groin\d harle> and 
corn germ meal is reported. The same amounfs of feed were fed each lot, 
hut the lirsT lot gamed IIO.S lbs per pig, whereas the .s(*coud lot gameil 130.8 
lbs i)(‘r pig. showing some advaufap* (or iJie tmrm meal, though Iheri' was a 
little less organic matt(‘r and idtrogemfnH* extract in the corn meal ration. In 
a similar expm'inauil with B(‘rk8hire yow’s like results were ohtain(‘d. 

In studies of the keei»ing qualities of <*oni genu, it w'as found tl)at enzyms 
w’ere probably iirt'smit, wliieh hasteneil <U»<*onipoyltion and fhe production of 
fr(*e fatty aciils F>y healing r*orn g(*rni lo from 70 to O (1,58 to 17tF F.) 
it.s keeping qualities wort- found to he mark(‘dl\ mcreasiMl. due lo (he destruc- 
tion of the enzynis ( ausing <lt‘<*ompo,sition 

The ooinparative effects of parathyroitl and thyroid fc^eding on growth 
and organ hypertrophy In the white rat, A. T (Awi kon and .1 Fati.mk hael 
{Amer. Joitr. PhpHWl., 38 {1921). No 1, pp. 1-6). — Four stories ot experiimmts 
on feeding parathyroid to lals are repori<*<l. All rats receivisl a basal 

ration of bread and milk which was .supplemented by slated amounts of ex- 
jierirnental material. In the first three expt'riments desiccated beef parathy- 
roid ( iodin fn^') was used, with ilesiccated beef liver as the control, whereas in 
the fourth experiment a I'ompari.son ol tla^ effects of lairalhyroid |>owxh‘r and 
thyroid was made. In each of t'xperimeids 1 and 2, 5 male rats were fed for IS 
and 30 days, respectively, with the following daily ratios of ex[>erimental sub- 
stances to body wxdght : K.vpm'iinent 1 liver 1 . 500, jairatliyroid 1 : 5,000, para- 
thyroid 1:2,000, ]»arathyroid 1:500, and 1 control il>read and milk only); 
experiment 2 liver 1:500. parathyroid 1:1,000, (2 rats) parathyroid 1:500, 
and 1 (‘ontrol. In experiment 3. wiiich lasted 18 days, 5 female rats w^ere 
use<l, of which 2 wajre kept as (‘ontrols, wdiereas the others received the fol- 
lowing supjileinents in ratio to body weight : Liver 1 : 500 and parathyroid 
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1:1,000 ( 2 rats). In the fourth experiment, whidi lasted 11 days, 6 females 
were fed as follows: One control, 1 on liver, 2 on parathyroid 1:500, and 2 
on thyroid 1 : 5,000. Durinj^ the testa the rata were weijjhed regularly, and at 
the conclusion they were killed and weighings made of the liver, kidneys, 
heart, spleen, adrenals, thyroid, muscle (right anterior tibialis), and lymph 
glands. 

There was considerable variation in the growth of tlie rats, but no uniform 
effect on gi’owth or on organ hypertrophy even with these very heavy doses 
of parathyroid tissue was found Tetanus was produced in the rats in experi- 
ment 4, which received thyroid, on the tenth tlay and they died soon after. 

The effect of thyroid feeding on growth and organ hypertrophy in adult 
white rats, A. T. Cameron and F. A, Sedzixk {Ayner, Jour. VhyHol., 58 (1921), 
1, pp. 7-1 ,‘^). — An experiment in feeding mature rats on I part of thyroid 
(0.38 per cent iodin) to 5,000 parts of body weight is reported. The thyroid 
was mixed with hour and water ns a thick paste and given to 5 males and 2 
females for 18 <lays. Four males tnid 1 female were kept as controls, and data 
were collected as in the experiment reported above. The treated rats did not 
maintain their body weiglit as well as the controls, they showed distinct 
hypertrophy of the heart, liver, kidneys, adrenals, .sj)l(‘en, and lymph glands, 
and the muscle showed a distinct wasting. 

Feed.s and feeding manual, F. Savagp: and F. II Mourtson (^fa(!tfi<)n, 
Wis.: Hen7'y '■Morrison Co., X920, S. ed., rev., pp — This is a revised edition 
of the laboratory nmnunl i)reviously reixuded (E. S. R,, 34, p. 565). 

Sterile hybrids, K. Kirirrat, .m. (iJenefirn ['J he Jfaf/vr], 2 (1920), Yo //, pp. 
289-299, fips. 6'). — Sterile crosses between various clos(‘ly related sp(»cios of 
birds have been niad(‘ by R. Houwink, of Meppel, Holland. Some of these 
sterile hybrids would not even mate and were found to have abnormal genital 
organs, whereas otiiors would breed hut would not produ(‘e young. In most 
cases the genitals were deformed, but in some cases sterility could only be 
explained by tli(» production of imperfed sperm or egg cells. A review of the 
literature on sterile and fertile hybrids is also given. 

[lieport of] division of animal hu.shandry, \V. H. Peters, N. K. Carnes, 
K. F, Fkrhin, and S. D Law {Min7iesota 8ta. Rpt- 1921, pp. 50, 51).— In a feed- 
ing test with six lot.s of eight 2-year-old steers each, from December 30, 1020, 
to April 20, 1921, the results indicated that ground barley was fully equal to 
shelled corn, pound for pound, in making gains on 2-year-ol(l steers; and that 
shelled coni and clover hay without supplements made cheaper gains than 
w'hen supplemented with linsc'ed meal alone or botli linseed meal and com 
silage. 

Results of a trial in the feeding of alfalfa hay to brood sows indicated that 
a ration ificluding from 20 to 25 per cent alfalfa hay is not only economical 
but benofidnl to the strengtli and condition of the pigs produced. 

The farmers’ meat ring, C. W. McDoinald {Iowa Ayr. Col. Ext. Bui. 88 
(1922), pp. 16, ffffs. 8). — A dos(‘ription is given of the organization and manage- 
ment of a farmers’ meat ring as it is carried on in Iowa. Directions and dla* 
grams are furnished showing the l)ost methods of cutting beef and lamb to give 
an equal distribution of the cuts to each member. 

Feeding steers under southern conditions, J. C. Crimes (Ala. Poly tech. 
Inst. Ext. Circ. 52 (1922), pp. 12). — This discussion of the feeding of steers 
makes special reference to tlie profit to be obtained by wintering steers in the 
South. 

The intensive production of beef, Dechambre {Cowpt. Rend. Aoad. Ayr. 
France, 6 (1920), No. 33, pp. 795-798). — This is a discussion of the production 
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of baby beef in France, with special reference to the feed and time required 
to get l)aby beevc^s ready for market. 

The cattle of Mada^^ascar with reference to slaughtering animals, M. 

CHBf:TiKN {Rev. Zootech. [Pans], No. o, (1922), pp. S95~Jf09, Jiga. 6*).- This is a 
description of the cattle of Madagascar, having si)ecial reference to those 
brought to abattoirs for slaughter, the quality of the meat, dressing percent- 
age, size of the aniiualfe, and the parasites and diseases wlneh injur*’ the meat, 
as well as a brief discussion on tlie manufacture of canned meats. 

History of the Charmoise breed of sheep (1910—19222), M. IjAplaxjd 
and A. Carnieb {Rev. Zoolech. [Pari»], No. 5, {1922), pp. fiya. 12). — 

Tins is a discussion of the history of Charmoise sheep, explaining how they 
originated by crossing and selection. A description and comparison is given 
of sheep from two different iierds, one being the Vaulx-de-Cernay i^tution herd, 
slxow iug tlie development wiiich has taken place. Measurements of the dif- 
ferent parts of sheep are also given. 

Sheep raising in Argentina, L. (». Coi^jvok {Xatl. M'nol Grower, 11 (1921), 
No. 12, pp. 10-12, figs. S). — A rather popular dnsenplioii of sln^q> proilucliou in 
Argentina is given in this article. Tlie methods of breeding, feeding, and 
caring for the sbeep are noted. 

The goats of the Mediterranean, M\netti (Apr i'olon \ I tola], 1/f 
{1920), No. 9, pp. li67-376\. — -This is a descrij»tion of the and varieties (»f 

goats found In the countries bordering on the Mediterninean Sea. The wild 
goats are tirst taken up, followinl by the breeds of Alpine. l‘yrenees, and 
Si>unish goats. Tlie strains of Angora gouts, as well as their distribution and 
value, are also dis('uss(*d. 

The acid-base balance in animal nutrition. - I, The effec’t of certain 
organic and mineral acid.s on growth, well-being, and r<’prod notion of 
swine. II, Metaboli.sin studies on the effect of certain organic and min- 
eral acids on swine, A U Lamh and ,T. M Ewaud [Iowa sta Rc'^earch Bui. 
70 (1921), pp. IIS -192 Thvi^v siialies have bi’en noted, from anotiier source. 
(E, S. K., 42, {>. 2dC). 

The acid-base balance in aruiiial nutrition. — III, Effect of addition of 
alkuli.s to the ration on growth and wdl-heing of swine, A ll I. ami? and 
J. M Evvahd {Iowa Research liuL 71 {1921). pp. 192-20^, /p --Tliis is 
the third of the series of studies noted above and deals wutU the effect of tlie 
adilition of alkalis and acids on the groAvth and condition of swine. A dis- 
cussion is tirst givi’n of Forties' criticism’ of 5:>tudies 1 and II, and then 
experiments are reported in wlncii 5 lots of three 130db. pigs each, fed on the 
same basal rathui as in Study I, reci'.ved tl»e following acid and alkali ff’cd.s 
in cHiual amount .s during eight periods of approximately 80 days each: 1/Ot 
1 (control) no alkali or acid, lot 2 sulpburic acid, lot 3 sodium bydroxid, lot 
4 sodium carbonate, and lot b sodium sulpliate. 

The amount of acid or alkali given was gradually increased, so that from 00 
to 120 days (jH^riod 4) the pigs each received 500 cc. of normal acid or alkali 
solution i>er day for the 30 days, Ihiriug this period the tags meraging 200 
lbs. in weight consumed 7.83 liis. of feed per day per, pig and made an average 
daily gain of from 1.33 to 1.53 U>s. per pig. The lowest gain was made by 
the control lot. 

During i>eriod 5, in making an attempt to ffud tlie upper limit of acid or 
alkali e<»nsumplion. 1,<XK) c(*. of the normal solutions wen* given to each pig per 
day. This soon threw tlie acidTed pigs off fet’d, w ith other had results, so Unit 
the amount waa again reduced to 900 co. and gradually increased to 1,000 ee. 


» Joujc. BloL Chem., 42 (1220), m. 3, pp. 460Ht63. 
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with Bimilar bad resultB, indicating: that the pigs could not handle that much 
acid. The approximate daily limits of consumption of the normal solutions 
were determined to be r»(K) cc. for the sulphuric acid, 750 oc. for the sodium 
hydroxid, and above 1,000 cc. for the sodium carbonate and sodium sulphate. 
The consumption of normal acid or alkali up to 500 cc. seemed not to affect the 
gain or the feed consumed per pound of gain. 

One pig from lot 1 and 1 from lot 2 were slaughtered after the test, and 
the Intestinal contents of the acid-fed pig were found to be acid throughout 
with a slightly lighter color of the membrane than In the control. The bones 
of the acid-fed pig were harder than those of the control pig, with less marrow 
In the leg bones, though this may have been due to the Individuality of 
the pigs. 

Tables are given showing the fet^ and water consumed, gains per day, and 
feed consumed per TOO lbs. gain during each i>eriod, as well as photographs 
of the bones from tlie control and acid-fed pigs which were slaughtered. 

Self “feeding swine, W. L. Robison {Ohio Stn BuL 355 {1922), pp. 19-50, 
fipH. ()), — Fiftet'n experiments comparing hand-feeding and self-feeding for 
hogs in dry lot and on forage are reported, as carried on from 1914 to 1920, 
many of which have been previously noted (E. S. R., 45, p. 074), and in other 
earlier works. The following table gives a summary of the more recent 
exT>eriments. In most of the experiments where two or more feeds were self- 
fed, the hogs had free choice of eitlu'r fce<l in separate boxes and thus balanced 
their own ration, but in some of the experiments the feeds were mixed in 
definite proportions and placed in the self-feeders, as will be noted in the 
following table, together with other data: 


Snmmary of mlf-feedmg v. hand-frediiig ej'pniments in 1919 and 1920, 


Ev 

Condi- 


Propor- 
tion of 
feeds. 


Num- 

Aver- 

Aver- 

Aver- 

Dally 

Feed 

jieri- 

mont 

tioiis of 
oxpci l- 

Feeds. 

Method of 
feeding. 

her 

of 

age 

initial 

ago 

final 

age 

gain 

feed, 

per 

per too 
pounds 

No. 

monts. 



I>igs 

weight. 

weight. 

(lay. 


gain. 







Lbs. 

Lbs 

Lbs 

Lbs. 

Lbs. 

3 

Dry lot . . 

Corn and tankage 

fl 1.69:1.. 
\U.9:51.. 

SeU-fed.... 
Hand fed.. 

5 

5 

43. 6 
44.4 

243. 4 
244.0 

1 297 

1.18v8 

5. 381 
4. 0.55 

414.7 

391.8 


.do 

do 

/20 7:1-.. 

Self-fed-... 

6 

6.5. 75 

213.8:1 

1 696 

6. 700 

395. 0 


\12.1.... 


Hand fed.- 

6 

66.3:J 

249. 58 

1.378 

5. 168 

375.1 








fir> 08.1 

Self-fed.... 

(> 

66 2,5 

228 7.5 

1 78(; 

6 W>4 

390.0 




16. f) 1... 

Self-fed 

6 

05. r>H 

220. 08 

l.S^O 

6.826 

371,1 



1 do 


(mixed). 







9 

\ lure*. 

19.1.... 

Hand f<»ed- 

5 

5 8 

220.4 

1.380 

4. 483 

324.8 




ing.i 











-..do.«.... 

; 5 

6\5 ’ 

218. 3 

1, 205 

3. 755 

311.7 



[Corn and linseed 

1 6 5.1.... 

Self-fed--.. 

5 

63.5 

143.1 

.812 

3. 916 

482.0 

12.. . 

Dry lot . 

meal 

Corn , linseed meal 
and tankage. 

1 18.8 2 1. 

f Self-fed «. , 
\-.do 

■ 

62. H 

198 6 

1.3.S0 

1 5 718 

412.6 



(’orii and bnseod 

' HI 

Mixture. . . 

! 5 

63.1 

130 7 

. 7.51 

3,796 

504. 5 



meal. 



1 






13.... 

...do j 

... .do 

|125.21... 

\5.5l.-.. 


Self-fed.. . 
Self-/ e d 

4 

4 

14H.9 
118 7 

245.0 

242.1 

1. 382 
1.667 

8.287 

9.092 

599.6 
545. 2 

14.... 

...do 

filominy and 

1 

,17.54:1... 


(mixed) 

Self-fed 

Self - fed 
(mt . 0 ( 1 ) 

4 

72 7 

157.9 

1.252 

5. 307 

424.0 

\ tankage. 



4 

72.7 

164.0 

1.418 

6. 300 

4319 

16.... 

...do 

1 

f Barley and taiik- 
\ ag« 

U.O"’ 1... 

/H:l 

1 


ScU-fed.. . 
Self - fed 
(mixed). 

4 

72 6 

72 1 j 

215.9 
j 214.7 

1.70,5 

1,852 

8. 483 
8.263 

497. 5 
446.1 


1 Limited, foliowod by full feed. » limited. * Linseed and tankage mixed. 


The general results of self-feeding and hand-feeding in the dry lot indicate 
that the self-fed pigs eat more and thus make a higher rate of gain so that 
they can be marketed a week or two earlier, but hand-feeding seems to pro- 
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duce a little greater gain per unit of feed. Practically the same results were 
obtained with feeding on forage. The self-fed pigs gained about 16 per cent 
more rapidly, but there was found to be a little more economical use of the 
feed with hand>feeding. 

In the comparisons with self-feeding of supplements to com in mixtures 
and in separate boxes, the mixtures produced more rapid gains in all cases, 
though this was usually done with less economy as to the feed required per 
unit of gain. “ When given an opportunity to choose whatever proportions 
of the feeds they cared for, pigs not only showed an inclination to take an 
Insuhlclent amount of the nitrogenous feed if it proveil to be distasteful and 
was fed with a palatable carbonaceous feed, but alsc^ showed a tendency to 
consume a larger anmunt of the hlgh-protein feed than was needed when the 
carbohydrate feed offered was palatable than the supplement used.” 

Oloucester.shir© Old Spots pigs, S. Scencer (./oar. Min. Ar/r. [London], 2H 
{1922), No. 12, pp. 1105-1109, pi. 1 ). — ^This is an account of the history, descrip- 
tion, and e('onomic importance of the breed of Gloucestershire Old Spots pigs 
in England. A standard for the tyi»ical pig of this breed is included. 

The entry of horses in the studbook, H. M. Kuoon and (1 M. V. D. Flank 
{Qmciu'a [The lluaue], 2 {1920), No. Jt, pp. ,j).- -The authors 

discuss the Inclusion of a iii(>re e(>mi)rehensive description of animals listed 
in studbooks in order that they may be of more assistance in determining the 
genetic constitution of tlie animals for selection in breeding. Several methods 
of conveying an idea of the characteristics of animals are suggested as follows : 
By a complete description of each animal, by scoring each animal with score 
cards, by measurements of the various parts of the animals or ])y descriptions 
of the different parts, and by giving the characteristics of each animal by means 
of signs and symbols. The last method is recommended and is described in 
detail, witli signs sugL^*sted by which it would be possible to describe com- 
pletely the different r)arls and characteri.stics of a horse and yet take up only 
a little space in the studbook. 

The modern farm lien, C. C. Sherlock (/>c^ Moinca, /(twa: Homesieaff (>o., 
1922, pp. 236, ffga. 70 ). — This t>ook contains practical instructions for farm 
poultry raising, being es}>eelally adapted for the use of farmers with small 
flocks. 

Best methods of feeding (poultry |, 1 1 A. Noukse et al. [Sf. Paul, .\finn.: 
Poultry Herald, 1921, pp. 31, Jlys. 30 ). — This is a popular description of the 
methods of feeiiing little chicks, gmwing chicks, fowls, turkeys, ducks, and 
geese for eggs, for market, and for exhibition, willi formulas of rations for 
each purpose. 

Feeding for eggs, J, G. Hai.pin and J. B. Hayes i Win. Ayr. Col. K.ri. Circ. 
141 {1922), pp Hi, fiys. J?).— TJiis is a popular desiu-iption of the jirinciples of 
feeiJiiig hens for egg production Several sample rations are also include<l. 

The culling and feeding of poultry, B. F. K\ctpi» (A. C. Ayr. (\>l. E.rt. i^irc. 
126 {1922), pp. 7, fif/H. ^2). — l^rief diri'etions for the culling and feeding of chicks 
and hens are giv(*n. Sample rations are also included. 

Reports on demonstration poultry crofts ( Went of ^cot. Ayr. Col. Huh. 91 
{1919), pp. It; 99 {1921), pp. 177-1S7 ). — The first of these hullelins gives the 
reports of the Tlrcn^ and (Jhmluce poultry demonstration crofts from 11)15 and 
1916, respectively, to October, 1918, dealing with the hiY^eds, costs, and re- 
ceipts from tliese flocks during this time, together witli the rations fed and 
notes on the care and management. The second bulletin reports similar data 
obtained at these crofts from October, 1918, to September 30, 1920, and also 
at the Jura croft from October, 1919, to September, 1920. 
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Hens V, pullets for proUtaMe production, C. G. Set.vto (Minnesota Sta, 
Rpt. 19B1, p. 97; Crookston Substa. Rpt. 1920, pp. 72, 7S, fig. 1). — A progress 
report is given of four years’ results of an experiment in which the egg produc- 
tion of pullets has been compared with a second year’s production. The aver- 
age egg production per bird during the different years was, respectively, for 
pullets and hens 117.4 and 126, 120.9 and 115, 114 and 107, and 122 and 114. 
Frora the results so far It setmis to pay to keep hens through their second 
laying year. 

Egg>4:urning experiment, G. G. Selvio (Mifmewta Sla., Crookfflon Suhf^ta. 
Rpt. 1920, pp. 75, 74). — Two lots of 180 White Leghorn eggs each were held 7 
days before incubating, during which time one lot was turned daily. Hatching 
these eggs In the same incubator show^ed timt 77.5 and 77 per (‘ent, respectively, 
of the turned and iintniiied fertile eggs hatched. 

A preliminary study as to the possible correlation between the com- 
ponents of the egg and hatching results, F. A. F. Okew’ (Natl. Poultry 9onr., 
2 {1922)., No. pp. 621, 622). — In this report from the animal hret^ling research 
department of Edinburg University, eggs from Rhode Island Ueds, Anc*(mas, 
White Ijoghorns, Light Sussex, Black I>(‘ghonis, and Whitt* Wyandottes were 
analyz(Mi for the percentage of shell, yolk, and albumin The standanl per- 
centages were found to be, resiwtively, 11, 82, and 57 i)er corit. No r<‘lation 
could be determined betw^een the composition and hatching ability, but tlie eggs 
were found to be more variable in their albumin cont(‘rit than in any of the 
other constituents. 

A method of determining sex of chicks at hatching time, L. G. Dt^nn 
{Rel. Poultry Jour., 29 (1922), No. S, pp SSI, SS2, S62. SOS, figs. S) —Tin* sug- 
gested method of determining the sex of chicks at hatching time is Iwised on 
the inheritance of sex-linked charaelt»rs in jjoultry. It \vould he possible to 
make these determinations only in case of ciosses where barring or other 
siinihar characters arc Involved. 

Comparative cost of heating brooders, <\ G. Sej.mo ( }fiunesota fita. Rpt. 
1921, p. 97; Crooksiou Sinhstn. Rpt. 1920, p. 75). — In comparing the cost ('f fuel 
for brooding chicks in hard (*oal and kerosene brooders, it was found daring 
1920 that the cost of fuel per lOo chicks in the coal brooders was .$1,08 ns 
compared with .$2.87 for the kerosene brooders. 

Columbian Plymouth Rocks, .1. W. Bowen {\'( t. Alumni Quart, {Ohio State 
Univ.], 9 {1921), No. 2, p. 46). — Tliis is a history of the development of Colum- 
bian Plymouth Rock chickens. 

Rabbit raising [and] sanitary care of rnbi)its, M. I). Coi.ltns and S. Lock- 
ett {Ngv. Agr. Col. Ext. But. 29 {1922), pp. S4, pg^. /2).-“Tlus is an elementary 
deserij>tion of the methods of (*Hre, management, and breeding of rabbits, 
especially ns applied to back-yard conditions. A d<»H<Tiption of tlie more im- 
portant breeds of rabbits is also given. 

DAIBY FAHMING-^-DAIRYING. 

The feeding of milch cows. — A contribution to determine the milk- 
producing elTect of feeding stuffs, especially hay and corn germ meal, 
W. Thomann {Landw. Jalirh. Schweiz, S4 {1920), No. 2, pp. 7S-9S, fig. 1 ; abs. 
in Zehthl. Gesam. Landw., 2 {1921), No. JO, pp. S80S82). — This is the report of 
a study to determine the ff?eding value of com germ meal and hay for milk 
production. For this experiment 2 lots of fotir Simmentnler cows each were 
selected, nearly equal as to the stage of lactation, total w'eight, and milk 
production. The experiment lasted 18 weeks, during which time lot A wa« 
used as a control lot and was fed a daily ration of 20 kg. of hay, 28 kg. of 
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rowen, and 12 k^c. of corn gorm meal. During the first 3 weeks and the last 
4 weeks lot B was fed the same as lot A, whereas from the fourth to the tenth 
week each kilogram of corn germ meal in the control ration was replaced by 
1.7 kg. of hay, thus increasing the hay to 40.5 kg., and from the eleventh to 
the fourteenth week the hay was further increas(‘d to 48.5 kg. 

In comparing the energy (sDirch etiuivaleut) and the amount of (iigestihle 
protein in tJie daily rations during the exi>eriniental periods, lot B was found 
to recm've 0.42 kg. less starch \alue an<l 0.4 kg. less digestible protein than lot 
A during the first experimental period (fourth to tenth wtiek) and 2.31 kg. 
more star<*h value and <1.07 kg. less digt^tihle protein during the second ex- 
perimental period (eleventh to fourteenth week). During the entire 18 weeks 
there was found tn l)e a gra<lual fall in milk production with the crmtrol lot, 
but in lot B this fall was very markeil dnnng the fourth week. After it 
reached a certain plane it again <'ontinue<l to fall at about the same rate as 
lot A until the fifteenth week, wlien there was a distinct rise in milk production 
which corr(‘sponded to liaving the (’ontrol ration again supidied. 

For the respwtive periods the average weekly milk production of lot A was 
found to exceed the i»rofluetion of lot B by 4. 70.8, 65.4, and 13.5 kg., respectively. 
While the amount of energy in the rations of lot B iluring the second test 
period was greater tiian that of lot A and the amount of digestible protein 
was nearly equal, the milk production during tliese two jawiods w’as markedly 
lower. The kind of feeds supplying the energy and digestible protein is evi- 
dently imiKirtaiit. and the amonuts of energy and protein present are not en- 
tir(‘1y resiionsible for the milk production The following table shows the 
energj and digestible protdn consumeil per kilogram of milk produced during 
each period : 

Energy {stareh e<iuiuilcnt) and digcfitthle protein per kilogram of 

milk ptfi(hff‘i(I 


I Period 


First to third AX ecle . . . 

Fourth to tenth wocl< 

TSleventh to fourteenth \a eoP . 
Fiftecmtli to eighteen th week . 


Lot A. Lot B. 


.‘^larcJi 

A alue 

DlROStl- 

blc 

protein. 

Starch i 
\alup. . 

Digesti- 

ble 

protein. 

Ky 

Kg. 

1 

Kg. ; 

Kg. 

0 374 

0 0.‘>4 

0.378 

0. 054 

.413 , 

. 0f)9 

.484 

! 063 

.470 

.007 

.(.21 

1 .080 

.491.' 

.071 

.512 

.073 

^ 






By computations it was sliown that from this lest it would i>e min‘asonable 
to accept some of the tHimmou maintenance re<iiiirements as suggested for 
ca(tl(‘, and in this case a more naisonable maintenance reipiirement for 1,000 
kg. live weigiit for cattle w’ould l>e 0.25 kg. digestible protein and 4.7 kg. of 
starch value. This imlicates that different breeds of <'attle and different feeds 
have a different Influence on the energy and digestible protein required for 
maintenance. 

flleport of the! division of dairy husbandry, C. H. Kckles kt al. {Minne- 
sota i^ta. apt, W21f pp, 53-55 ). — Preliminary results of exiHuiments carried on 
by the author. T, W. Gullicksou, and J. W, WTlbnr Indicate that the full 
amount of energy as specified by Armsby is requiretl for calves under 10 
months, but as the age of the animals increases the excess of nutrients sup- 
plied by Armsby’s standard increases until at 18 months about 80 iK*r cent of 
the energy standard is sufficient. Four calves fed whole milk as a sole diet 
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«IiOwe<i abnormal conditions which were not corrected by yeast or orange 
juice, but were corrected by calcium carbonate. In work by the author and 
M. H. Fohrinan growth approximating 90 per cent normal at six months of 
age was obtained on the average with 23 calves by discontinuing milk at 
from 45 to 60 days of age and feeding alfalfa hay and a mixture of com, 
bran, and oil meal. Work by H. Macy indicated that when possible to deliver 
milk to a receiving station within two hours after milking, cooling was not 
important if the cans were well sterilized. 

In tests by the author, E. C. Stakman. and C. P. Fitch from 10 to 20 lbs. 
of moldy silage fed daily to three head of cattle from December 1 to April 1 
apparently did no harm to the cattle. 

Report on the society’s dairy department at Salisbury, A, F. SoMKimixE 
{Jour, Bath and West and ^outh. Counties 8oc., 5, ser., 15 {1920-^1), pp. 
80^4 )- — The educational work i^erformed by the dairy department of the Bath, 
West, and Southern Counties Society at the Salisbury show is dem'ribed. 
Demonstrations were given in butter making, competitions were held, and 
tests were run for fat and milk production, as well as demonstrations of 
buying and selling milk, cream, butter, and cheese. 

The milk-test classes at Salisbury, J. A. Voelckkk (Jour. Bath and West 
and South. Counties Soc., 5. ser., 15 {1920-21) , pp, 85-90). — This is a n'i)()rt of 
the contest for fat and milk production at tln^ Salisbury show, in which 33 
cows coraiieted. 

The dairy herd competition at Salisbury { Jour. Hath and West and South 
Counties Soc., 5. ser., 15 (1920-21), pp, 97-99), — This is a description of the 
dairy herd competition at the Salisbury show’. In this competition the judge 
visited the farm of each entry, and scored each herd on milk production, 
appearance of herd and young st(K‘k, !)ulls, and general management of the 
herd Tlie judges’ report is also included. 

Milk recording, H. Jackson (Jour. Bath and West and South. Counties Soc., 
5, ser., 15 (1920-21), pp. 25-30). — The system of irdlk recording in England and 
(he results wdiicb have been obtained from 1915 to October, 1920, are dis- 
cussed. 

Testing of purebred dairy cows, W. M. Singleton (New Zeal. Jour. Agr., 
24 (1922), No. 3, pp. 129-146, figs. 5).— During 1921, in the testing of purebred 
dairy cattle in New Zealand, a total of 525 first class certificates were Issued 
to cows not previously tested, as well us 83 repeat certificates. Due to the 
large number of animals toted, it was necessary to restrict the sampling to 
one (lav per month 

Herd testing, season 1919—250, F. H. Johnstone and E. F. JIam skill 
(Tasmania Dept. Agr. Bui. 99 (1920)^ pp. ,9). — A suuunary is given of the 
official testing of dairy cattle in Tasmania during 1919-20, as well as notes on 
the five cow-testing associations and the records made by animals entered in 
them. 

Influence of temperature on fat content of milk, F. RasmUkSBEN (C’rcr^m- 
erp and Milk Plant Mo., 11 (1922), No. 5, pp. 32, 33: also in Maelkeritid., 34 
(1921), No. 25, pp. 349-352). — This is a disc'ussion of the hutter»fat content of 
the milk from Jersey and Danish cattle. It is concluded that the cooler the 
climate the higher will be the fat content. 

The keeping qualities of grade A (certified) milk, K. Freear, A, T. R. 
Mattick, and R. S. Williams (Jour. Hyg. [/.owdori], 20 (1921), No. 4> PP- 
376, fig. 1 ). — Continuing the w’ork previously ref>orled (E. S. R., 46, p. 176), a 
study of the keeping qualities of morning milk, which arrived at the laboratory 
30 hours old from one farm from August 18, 1918, to August 24. 1919, is re- 
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ported. The milk wan kt^pt in tlie laimratory iit different temperatures, and 
records of the time required for sourinf^ are given. 

The season of the year was found to make a great difference in the keeping 
qualities of the milk, the average time from October to April being nearly twice 
as long as from May to September. The temperature of the milk on arrival and 
the temperature of storage also hud a marked effect on the keeping qualities. 
It was found that milk arriving at temperatures between 61 and 70° F. could 
not be relied upon to keep swcM^t longer than 2.8 days from the time <»f milking. 
It is concluded that milk should not be allowed to go above If it is not 
delivered to the consumers in less than 2 days because the i)eriod of ke<>ping 
sweet is so short. 

Investigatioiis of the bacterial flora of normal cows’ udders, W. 8 tb:<‘k 
iJiandw. Jahrb. BchtoeAz, H5 {iU2J), No. 5, pp. fUjs. 3).— In studies of 

the bacterial contents of milk aseptically drawn from the difl'erent quarters of 
healthy and infected udders of 17 different cows at intervals during one or more 
lactation periods, quantitative and qualitative counts were made of the number 
of bacteria and the nuinher of body cells in llie milk drawn from the different 
quarters of the udder at different times during milking for evening and morning 
milk. 

The results of th<‘ investigation showed that th<‘ number and tyiK' of organ- 
isni.s remained quite constant for any one quarter of the udder, but that the 
different quarters of the udder were often variable. In certain cases one- 
quarter of an udder would constantly produce many more bacteria in the milk, 
mainly of a different kind, than were pro<iiice<l in the otlUT (luarbu’s. lliere 
also seemed to he some ndationship maintained l^etweim the niimher of body 
cells in the milk and (he number of bacteria. 

The difference between pathological intlammation and normal inllammation 
of (lie ndd(*r was shown to he relutivi* with all intermediate stages, and the 
IKissihillty is suggeste<l that larger numbers of the normal bacteria or lowering 
of tiie resistance of the animal may (end to <‘ause pathological intlammation in 
the udder. 

Oisorders of the milk formation and tlieir connectioii with the natural 
bacterial flora of the udder, fj. KoEsnica, W Stei’k, and M. H \i)os vvr evttch 
(Ijundfr. Jafuh (S'e/ncr/r, 33 No 3, pp 63[~^)3'f) - In coiit iiumg studies 

previously noted (K. S. K., 44. p. .775). the authors report i]>e results of analyst's 
of the milk from each qunrt«*r of tlie udders of six different cows of dilTcrent 
ages and at different periods of lactation. One quarter ot the udders of thrtH> 
of the cows was inoculated with a culture of streptocauTi. and analyses of the 
milk from eacli quarp’r were reported at four sucfH'eding periods during lacta- 
tion from one day to .several days apart, as well as the i^ncterisil counts and the 
type of bacteria most prevalent, TIk' chemn‘al analyses of the milk showed 
sotrie variation, hut did not seem to he uniformly affectcnl by the liactorial flora 

The relation between the volatile and total acidity in starters and in 
cultures of Strept<M!occu8 lacticus, W. A. (Hordes and B. W. Hammer {Iowa 
f>ta. Ileffearch Bid, 66 (1921), pp. 129-136) .--A study of the volalil(‘ and total 
acidity produced in milk by starters ami by pure eultuivs (>f N, larticu,^ is re- 
port, e<l. The methods are similar to those used in previous ^York by Hammer 
(K. S. R., 46. p. 76). 

In this study the [lercontage of the acidity due to \olatile acads was det<*r- 
miued at Irregular intervals, from approximately 45 to 87 hours in some (‘ases, 
after inoculation of the milk with starter, s from five different sources. The 
aamples of milk used were all tiasteurir^ed bef<»re inoculation, and the in- 
cubation was carried on at 21® C. The results siawved that witli tiic ordinary 
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starter, when the total luadity was low, approximately 0.8 iK^r cent, the volatile 
acid content of the acidity was also low, being about 8 per cent, but as the 
total acidity increased to about 1 per cent the pen’eulage which was volatile 
acids also increased to from 10.2 to 14.8 per cent. 

In studies in which the milk was inoculated with pure cultures of S. lactivus 
it was fouml that the volatile acid percentage of the total acids stayed practi- 
cally uniform with an increase in total acidity, and in no case tlid it go i>ver 
G.T per cent of (he total acidity. 

Mixtures <d jS*. lactwvs and K. citrovorus were found to give approximately 
tJie same results in tla^ production of volatile acids as the starters. When 
milk inociiiatod with si art or was incubated at 87° (he pnxlucUon of volatile 
acids remained essentially the same as when the pure culture of 8. laoticus 
was used, whereas similar milk inoculated at 21° showed the typical increase 
in volatile acids. 8. citrovorus can not grow at the higher temperature. The 
authors conclude that starters are not pure (*\dtures of aS'. lactivus, and that 
possibly starters may be developed wliich will produce highm* aroma and flavor 
accompanied by loss activity. 

Sources of tlie flavor in butter, B. W. HAMMiai {Jowa 8ta. Hv search Bal. 
67 {1621), pp, 139-144)-—^ study of the quality of butter made trom cream 
ripened by 8trcptovoccus citrot^orus and 8. paracilroro) us is reiKirtetl. 

As suggested above, 8. citrovorus in a number of tests, esr>eclally with from 
0.1 to 0.2 per cent citric or lactic acid added, was found to produce butter 
which would score slightly higher than butter priHluced Irom cream inoculated 
with »V. laviwus or without any iuotailation. Sunilar results were obtained with 
8. paraeit7'OVorus. It is the author’s conclusion tliat N. laeticus has an im- 
jiortant role to play in the production of aroma, but tbe organisms associated 
With it in the starter seem to be the imjKiruint ones, and a proper balance 
must be maintained between all in a good starter. Tiie pronounced acid pro- 
duction of 8. laeUrus also probably tends to prevent the growth of undesirable 
bacteria. 

Burnt or caramel flavor of dairy products, B. \V Hamailr and W. A. 
CoRUKS (lotva 8ta. Research Bui. 68 {1921), pp. 147-156) —A study was madt' 
of the cause of burnt or caramel flavor of butter and other dairy products. 

Tlie results indicate that caramel flavor is due lo an organism which differs 
from 8iJ'eptocovcus laeticus only by causing tins iH^enliar flavor, and ten- 
tatively called aS. laeticus var. maliipenus. In efforts to isolate this organism 
from samples of caramel flavored butter ami cream negative results wore 
(ibtained in u few cases. These were attributed, however, to errors in judging 
tile flavor or to overgrowth or death of the organisms. Organisms causing the 
typical caramel flavor were isolated from cream not showing the flavor, cow’s 
fer?es, and water in a cooling tank. Exia^riments showed a distinct relation 
between tbe amount of caramel flavor in the butttir and the number of organ- 
isms added to cream. 

Viscolizing the ice cream mix, Z. G. Gassmann (Vreamerp amd Milk Plant 
Mo., 11 {2922), Ao. 5, pp. 6S, 69; also in N. Y. Prod. Per. and Amer. Vreame^^y, 
58 {1922), Ao. 24y PP- 1246, 1247). — In this paper, given before the Illinois 
Association of Ice Cream Manufacturers, the author first draws attention to 
the similarity between liomogenizers and viscoliasers. The work of the visco- 
lizer is accomplished by forcing the liquid mix through a very small aperture 
between surfaces of sufficient depth to break apart the fat globules. The 
pressure required in tlu' viscolizers averages about 2,000 lbs., whereas in the 
hoinogenizers 8,(X)0 lbs, is required, due lo the larger valve. The viscolizer and 
liomogenizer have also been satisfactorily used for reconverting cream from 
butter and milk powder. 
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VETERINAEY MEDICINE. 

[Report of the] dirlsioii of veterinary medicine, i\ P. Fitch et al. {Mifi- 
nesota Sta, Rpt. 1921, pp. 82-88 ). — In this report considerable attention is 
j^lven to investigations being made of bovine infectious abortion and of con- 
tagious abortion of mares and pyemic arthritis of foals. A study of an organ- 
ism associated with nephritis in sheep led to its description under the name 
Baoillm nephritic nvin. This organism is said to he compared with the one pro- 
ducing equine nephritis and arthritis, namely, B. nephritis equL Studies of 
the pathology of sterility In bovine infectious abortion are also reported upon. 

The intestinal protozoa of man, O. Dobetx and P. W. tl’CoNjSOR {London : 
Johm Bale, Sons, cf Danielsson, Ltd, 1921, pp. XII-\~211, pis 8, fl(/s. 2). — This 
work contains much data of interest to the veterinarian, and includes a bibli- 
ography of 18 i>ages 

New and nonoflicial remedies, 1922 {Chicaffo: Ainer. ^fcd. Assoe., 1922, 
pp. —This is the usual annual report (E. S. TP, 46, p 880). 

Origin and history of all the pharmacopoeial vegetable drugs, chemi- 
cals, and preparations with bibliography."-!. Vegetable drugs, ,1 . U. Lloyo 
{Washinifton, IK C.: Amer. Drinj Manfrs, /l.s‘«or, 1921, vol. I, pp. X[y~KIiIf9, 
pl8. 19). — This volume consi^-ts of the history, with reference data, of all the 
vegetable drugs hste^i in tJjc eightii and naith decennial revisions of the U. S. 
Phurmacopoeia. An extensive bibliography is appended. 

Phenol and cresol as preservatives in biologic products, P. Mastcci 
{dour. Infect, Diseases, 30 {1922), Wo. Jf, pp 379-387) — Contrary to the results 
reported by Knimwiode and llanzhaf (E. S. R. 45, p. 881). ether-cresol has 
been f<mnd to he sliAhtly less rather than more gerniicidal than cresol alone, 
and is considered to have no advantage over crcx'''ol alone as a preservative of 
serum. No marked ditTerenee was noted in the amount of tin* precipitate 
formed <'n standing bet^^ecul serums treatedi with cresol or ether-(‘reso] 

Antibody production after intratraclicml injection of antigen, R. O’Attnoy 
{Jour. Infect. Diseases, SO {1922), No, pp 34I-35G, ffas. 6) —The method of 
antibody production l)y intratracheal inje(*tions of antigcui. as suggested by 
Uesredka (E. S. H,, 45, p, 270), has been tested in guinea pigs and rabbits for 
the production of agglunnins precipitins. hacteriolysins, nnd baotei ividais. 

Agglutinins for Bacillu.s typhosus and B. dysentcrnie were produced in as 
large quantities and as early as wlnui the intravenous route was used and in 
much larger quantities than by intrn])eritoneal injection. The same was true 
for [irecijdtin formation following the intratracheal injc^ction of human and 
horse serum. 

Hemolysins pnshiced by human and sheep erythrocytes appeared more slowly 
following intratracheal than intravtmous iiijc‘ction, hut the dual tilers of the 
serums were practically Identical. 

Bacteriolysins for Vihrio rholerae were found earlier and in larger quantities 
following intratracheal than mtraperitoneal injection. No fatal results fol- 
lowed any of the attempts at producing various antibodies by intratracheal 
methods. 

The formation of antibodies following injections of mallei ii, Brocq- 
rioiTSSETJ, P. Forokot, and A. Urbatn {Ann. hist. Pasteur. 33 {1921), Wo. 12, pp. 
879-892 ). — An investigation to determine whether malloin caus<‘s the formation 
of antibodies In the organism of the animal injeete<l and, if so, within what 
limits of time after malleinizalion the complement fixation reaction should he 
made to obtain conclusive results is roiiorted briefly. 

Antibodies were formed in two out of four cases following iutraderimal in- 
jection of inallein and in four out of five cases following subcutaneous injec- 
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tioii. Tliese nntibodios from the fourth to the eijjrhth day after the 

injection of nianein and disappeared in every case after the forty-tifth day. 
Ill animals suHVa-im; from glanders the content of antibodies in the serum was 
increased noticeably by the injection of inallein. It is concluded that if the 
('omploineiit fixation te^t is given in connection A\ith the inallein test the blood 
for rbe former sliould be taken immediately after malleiiiiKation, or at least 
u ithin four days or not iiiUU 45 days after malleinization. 

Hematological researches in experimental blackleg, V. Ronoa (CUn. Vet,^ 
Rass. Polizia c Ig, {W'iil), JSJo 28-24, pp. 67G-694). — A sys- 

teinatic study is reported ot the \ariation in numbers iiiul morphology of the red 
and white ('orpusclos of the blood of guinea pigs in a slate of infection, in 
intoxication with tiie u(*<ive filtrate of hlackleg during the course of iuimuniza- 
tiou with the toxin, and during specific or nonspecific (protein) Uierapy. The 
results are summarized as follows : 

In experimental lilackleg in guinea pigs there is noted first a decided increase, 
followed by a progressive decrease in the lumtrophilic leucocytes. Diinug 
experimental intoxication wdli the liltrato of blackleg cultures there appears 
to be a qualitative alteration in the risl and white corpuscles with the produc- 
tion and discharge into tiie circulation of immature red cells. 

In attempted immunization, animals whi(*h succumb show changes simihir 
to those of simjile infection, while those that survive show a progressive increase 
in th(‘ neutropliilic leucocytes. Nonspecific and specific tlierap> is always fol- 
lowed by leiicoponia. In c*ases with fax^rahle outcome this is succeeded l>y a 
leucocytosis, 

Experimental investigation of foot-and-mouth disease.-— VI, The viru- 
lence of the blood in ceases of foot-and-mouth disease in guinea pigs, 
cattle, and swine, C. von Skioneux (Berlin. Tieiarztl. Wrhnsf/u'., 88 (1922), 
No. 2, pp. J(j\ 17). — In this continuation of a sm’ics of stmlies on exiierimental 
foot-and-mouth disease, (lie pre<‘erliiig paptT of which h.v Waldmann ami rajH* 
has been previously noted (K. R. U, 46, p. 774), the aiitbor has determhu'd the 
time of appearance of the virus of fooi-and-moulh disease in artificially inocu- 
laUnl animals to ho as follows: 

In guinea pigs tlie virus can he detected in liie blood when the pustub^s at 
the site of vaccination can first he differentiated, i. in from 14 to liO hours, 
and circulates in the blood up to the time wlien generalized piislules are hvrmed, 
48 to 54 hours. In cattle llu‘ virus can he detoiHed in the blood at the height 
of pustule formation at tlie site of vaccination (44 hours) and disappears when 
generalized aphthae are clinically detectable (68 hours). In swine tiie virus 
appears and disappears under similar conditions, (he time of appearanev being 
about 2t) limirs ami disappearum'e 50 hours after ima'iilation. 

Immunization with Jjoeffler serum for foot-and-mouth disease, O VV'ald- 
MANN (Beilin. Ticrarztl Wchnnehr., 88 (1922), No. 8, p. 88). — In response to 
the report of unfavorable results following the vaccination of cattle against 
foot-and-moutb disease, the author einpliasizes (‘crtaiu points which must be 
taken into consideration. 

For passive iminunizalioii at least 2(K) ce. of tlK‘ sei’um must lie used for grown 
animals. The protection Ihus uc-quired is of very brief duration, consequently 
it is considered inadvisable to practice tliis meiliod of vaccination on a nonhi- 
fe(‘ted herd. The rational method is considered to be tlie use of simultaneous 
and curative \accination. In the former the animal receives first a small dose 
of serum, from 5 to 5 ee. per 1(K) weight. This is followed by smearing the 
mouth with saliva trom the infected animal. Tiie siimiltaneous method should 
be used only for noninfected animals in an infeided herd. Tiie animals which 
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have already eoutraeted the diB«‘ase bhould rticeive tlie serum aloue in amounts 
of 10 cc. per 100 weight. 

The value of the com piemen t fixation and agglutination tests in the 
diagnosis of glanders, A. Maucis and K. Manxinuiui (BcrlnL Ttcrarzll. 
Wchnftchr., 36 (1920), No. 29^ pp. 333-335 ). — The results are rei)<)rted of sero- 
logk'al tests and post iuorteni lindingB in 3S0 horses eondomiKnl as ghm<Iered. 
The data obtained were analyzed with respect to the following <iuestions : (3) 
How often is the anatomical diagnosis of the slaughtered animals in agree- 
ment with the hlood tests, and (L*) how otten in i) 0 Siti\e cases of glanders 
have the blood and eye tests tailed? 

Ill answer to the tirst question tin‘ data obtained show that of 290 cases in 
which the complement fixation test gave positive results, 280 proved on autopsy 
to have glanders. Witli the agglutination test there were 240 positive results 
contirmt‘d in 239 cases, while in the e.\e tOvSt there were 228 positive reactions 
confirmed in 213 cases. Of the 280 castes giving positive results on autopsy, 
the eye tost alone failed in 8 pew cent, the agglutination test in 14 tlie t'omple- 
ment fixation test in 12, the combination <‘ye and uggliUmat ion test in 3, the 
agglutination and complement fixation test in 5, the eye and (‘(implement tixa- 
tion test in 2, and tlie coinhiiiation of the (hive tests in 2 tier cent. 

Prophylactic vaccination of dogs against rabic's, A. lOiciuxoiiN and D. M. 
hrois {^Jour. Amor. Vet. Med. A.v.voo., 61 {1922), Ao. i, pp. 38-42). ~ A bri(d de- 
scription is given of the nu‘th(Kl eniphi.\ed by (huenn and Doi ' tor the pio- 
phylactic vncciiiati<m of dogs against rallies, and experimental data are re- 
porltal in confirm a tion of the (‘xcclUmt results claimed b\ ilie Japanese investi- 
gators for this method. 

The vac( illation consists of a single injection ol a large dose of phenolized 
fixtnl virus prepared as follows: Tin* brain and spiual cord oL a rabbit in 
vvhi(*h rabHiS had developed in 7 da>s lolhnving tlie inj(H*tion of virus are 
ground, and to the material is added four times its volume oi a solution of 
00 iiarts of glycerol in 40 parts of water containing 1.25 \>ev cent of phenol. 
This vaccine is stored at room PMiqKU at me oi trom IS to 22'' (!. for two weeks, 
or in the i(’e box for 30 days, Ixd'ore being used For grown animals one injec- 
tion of 5 cc. per 15 kg. b(xd> wtdght in one-tiflh cidiilion is given, and for 
puppies ut 4 5 kg or less body wiaght one-half this dose. 

It is stated that the use of tins vavrine in two prefectures in Japan has 
already resulted in a 75 per C('nt reduction in the number of cases of rabies, 
th(‘ disease occurring only iu dogs vvlucli were not immunized. 

To test the value ol thi.s method of immunization six dogs were vaccinated 
in the ulxive innnner and 25 days later were injected with from 0.05 to 1 cc. of 
street virus, three uuvaccinated controls being injected at the same time. All 
six of the vaccinated dogs remained well, while the three controls developed 
fatal cases of rabies in from 15 to 17 days. 

This method of protiKdive vaccination is considered to otter the possibility 
of eventually eradicating the disease. 

The preparation of antirinderpest serum, using animals of moderate 
susceptibility as virus producers.—I, liiiiTaioCvS, A. Tckil and T, M. Doyle 
(Agr. Rcfiearch lust., Pusa, Bui. 129 {1922), pp. 43, fk/s. 3 ). — It has htH?n found 
possible to prepare a potent antirinderpest serum by the use as virus jirodiu’ers 
of buffaloes having only a moderate susceptibility to the disease. The antigen 
prepared by repeated transfer did not lo.se its potency after as many as 34 
subpassages. 


iKltasato Arch. Expt, Med. [Tokyo], 4 (1921), No. 2, pp. 89-108. 
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Vaccination of cattle aj^ainst rinderpest, E. Nicolas and P. Uin.tard 
(Compt, Rend. Acatf, /SVi. [PariftJ, 173 (1921), No. 25, pp. U2H, U29).—T\ie 
authors are of the opinion that if lar^jer amounts of serum than are usually 
given are used in the Riinultane<m8 method of lminuni5?ation against rinderpest 
an iminiinity will be established without external symptoms of the disease, and 
con8(^*quentl,y with less danger to the herd. 

Keview of literature on tuberculosis appearing during the year 1921 
(Rev. Ilyg., 44 (1922), No. 4^ PP- 338-348). — Literature, mostly from French 
8(»urces, on the complement deviation reaction in tuberculosis and on tuber- 
culous sensibilisin is revelwed by L. TOgre and on antituberculous vaccination 
by A. Boquet. 

The intrapalpebral tuberculin test, E. Janitschke (TierdrztJ. Arch., 2 
(1922), No. S, Toil B, pp. 41-4^*^ — '^i"he intrapalpebral (lid) tuberculin test is 
recommended as giving the etTects of both the subcutaneous and tlie eye test, in 
that there is not only a typical local edema but also a thermal reaction and 
generally a purulent discharge on the eyelid. The method of administering 
the test is described briefly. 

The antigenic properties of tuberculin, K. Seligmann and F. Ivlopstock 
(Ztschr. Irnmunitatsf. n. Expt. Thcr., J, Orig., 33 (1922), No. 6, pp. ^67--//7T). - 
To throw light on the nature of the tuberculin reaction, the authors have 
attempted to determine whether a specific hypersensitiveness toward tuberculin 
can be produced in healthy guinea pigs by the injection of old tuberculin. 
From the experimental evidence reported, the conclusion is drawn that guinea 
pigs can occasionally, although not regularly, he sensitized toward tubiwiailin. 
The sensitization differs from the anaphylactic shock following inlravenoiivS 
rein je<’t ion, from the inflanmuition following cutaneous reinjection, and also 
from the Artbiis jibenomenon. 

The preparation of tuberculins, A. F. Schalk (Jour. Aincr Yet Mvd. 
Assoc,, 61 (1922), No. 2, pp. 162-167).— \ lirief d(sscription is given of methods 
employed in the preparation of tiiiierciilin at tlie Norih Dakota Slate Serum 
Institute. 

The prevention of tuberculosis in cattle, N. Raw (Vei. Jour,, 77 (1921), 
No. ,554, pp^ 275-277) — To immunize (‘alves against tubercnlosis, the juithor 
suggests tlie use of tubercle bacilli attenuated by repealed transfer, as pre- 
viously described (E. S R., 4(1, p. 280). 

Infectious abortion in cattle, 111, I.. F. Rettgek, O. C Wuite, and T^. M. 
Chatman (Voiinectlcut i^torrs ^ta. Bui 108 (1921), pp. 59-88). — This continua- 
tion of the investigation of contagious abortion In cattle (E. S. R., 43, p. 584) 
deals chiefly with the possdfllity of transmission of the disease through 
infected fiKXl Two experiments arranged to throw light on this fpiestion are 
reported. 

In the first, 8 cows, ranging from 2 to 12 years of age and giving negative 
agglutination and lixation tests for contagious abortion, were subjected to oral 
administration of Baciercum ahoitus in the form of water or physiological 
salt suspensions of 8<‘veral strains of tlie organism mixed with bran and 
administered in cai»sules. Two of the cows were each given daily for 14 
days one car)eule containing 5 cc. of a heavy mixed suspension of the organism, 
three receiveil the same treatment on alternating days for 28 days, and three 
once a week for 14 weeks. The cows were kept under cimstant observation 
for six months, during which time serological tests were made nine times at 
close intervals. Breeding data on these animals were also recorded. None of 
the animals in this test became confinned reactors. The comiflement fixation 
tests were negative throughout and the agglutination tests, with two exceptions, 



1822] VETEKINARY MEniClNE. 887 

either negative or doubtful. There were no abortions during or Immediately 
following the experimental period. 

Similar results wore obUuned when the experiment was repeated on a much 
larger scale and over a inueh longer period. Twenty noureaoting heifers were 
used in this experiment, K) serving ns controls. All w^ere kept in the same 
barn, the two lots being serairated by a Idgli wooden partition. dHie same 
care and treatment w^en* given both lots with the exception of the oral admin- 
istration of the /h aboriuH lailtures, which were given at lirst in capsules and 
later in susjienslon in milk. No animal receiving tlie cultures became infected 
or ab(>rted. That ilic' organisms used in thes(‘ tests wm'e virulent was showm 
by positive naictions and actual infoctiim brought about in most of tiic animals 
ill the iwi) gronris followuiig suhseiiuent siibciitaniMms and intraurelhral in- 
jection and Milvar application of tlie abortion organisms 

Att(’m])ts AV(‘r<* also made to firing aluuil int<‘ction f>y intravaginal injciiion 
of snsrauisions of B abortus Three of tlie 7 animals riweiving such injec- 
tions evenruallv became coiitirmiMl reactors, one (»f which aborted and another 
cal\od prematurely. Tlic' rimmining t heif(‘rs ar>parently comidetely resistcil 
the in lection and ga'<‘ some eMdeunv of being innnnne, hut fiei'ame reactors 
on siihseiiuent iuiraiiri thral inj<‘Cti(»u. 

In ronsidmiijg {h(» (pu'slion of tlic infc(*tieii of tlie bull, it is stated that 
(‘onsidm’afdc iwidimce i.s at hand to show that tla^re is a distinct corndation 
bctwteii piogn'ssivi^ inteotlen in tlu' temales of the lierd and the relative 
nuiubm* ot bulls which lag'ome reactors after tliey miter into the service 
period nr a total of 5!) hulls in 8 herds t(‘sted. 12 proved to ho reactors, 
rermaneiif teaciions (n tlu' Idood tost foUow'cd lu one i‘ase out of five in w’hich 
laictenal susihuisious w’ero injeeted into the sheatli of hull cahes 

“ Th(‘ results thus tar obtained point to t]n‘ two following necessary ev- 
lUMlieiits Tor tb(‘ elimination of inlectious abortion from a herd; (1) disin- 
fection (»f tin* slundh of the male and of tin* Mil\a and surrounding pa:vs of 
tbe {eirnib* lieforc' and after sen ice : and (2) gen(*ral rlairy barn .sanitation, 
including in particular tlu* Isolation and disinfection of aborting and dis- 
charging infi'cted helpers and cows, removal ami safe ilestruction or burial 
of aborted f(*tuses and afterbirths, and the iirdimilgation of the ordinary rules 
of h\glene in and arounil the dair\ barn” 

Bovine infectious abortion, M. F. Karnes {Jour, Auicr. I v1 . Mod, Aa^sor., 
61 (1922), No. 2, pp. JS3-14^f )> — A brief history is given of bovine abortion in 
rennsylvania, and of attmnpts at its control. 

The cultivation of tlic virus of lung sickness (pleuropneumonia) of 
cattle, (\ Gifsk (Berlin. Ti(oar:::tI W ehnsebr., SH {1922\, No .1, pp 
’■J'he author rcu’ommmids the addition of S per <*eut of horse scrum to Martin’s 
bouillon or beef bouillon used as a culture medium lor the cultivation of the 
antigen for the complement deviation test for contagious jdeuropneumonia 
(E. S. K., 4(J, p. 88B.) 

Botulism in its relation to aiitihog-cholera serum and liog-cholera virus, 

E. A. ('AHiLE. II. W. .Takemav, and \V. Mi nik (Jour. Awer, let AferJ. 
Assoe., 60 (1922), No. 6, pp. -Contrary to the results rep(»rted bv 

Graham (K. S, K., 4(J, p. B78), tbe authors have been unable to detect the pres- 
ence of BariUus botuHnus or its toxin in 184 samples <»f autihog-(*ho!(*ra 
serum and hog-cholcra virus as determimHl l)y anaerobic growth on meat 
medium and by inoculation ol' guinea pigs and white mice In addition to 
these tests the protocols ot w’hich are given, it is vcn<trt(‘d that 1,71K) similar 
tests jireviously conducted gave I'onsistently negative results 
01 88- -22 7 
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Further experjmenls to determiue whether serum or virus artificially con- 
tfuiiiiuited with B, holulmnn might contain a preformed toxin capable of caus- 
ing botulism, or whether swine inoculated with a spore-serum mixture would 
develop botulism, gave results indicating that B, botulhius is incapable of 
producing tc^xin in phenolizetl antxhog-cholera serum and virus, but lhat the 
sj)ores are (rapnble of forming a strong toxin in unpbenolized defibrinated hog 
blood. In such cases the (»dor said to be characteristic of B. hotuUnus toxin 
is most marked, while in phenolized seimm or virus no odor was observed. 

(ruiena pigs inoculated with anti hog-cholera Hcruin containing B, holuiinm 
but no toxin died several days following the inoculation, indicating that the 
toxin was formed in tlu' bodj as jireviously demonstrated by On* tK. S. R., 
40, p. 407). Similar results were not obt^iined with swine, no sickness fol- 
lowing the Injection of apjiroximalely 4 billion spores. 

EXJRAL ENGINEERING. 

The Arkansas River flood of June 3—5, 1021, U. Follansiieu and E. K. 
JoNKS {V. H. GeoL Survey, Water-Supply Paper {1922), pp. U, plft. 6 , 
fig. 1 ). — The results of an oxaniinatiori made of all the si reams within the area 
affected by the flood in the Arkansas River of June 8 - 0 , 1021, to procure data on 
maximum run-off in the foothill region and the effect of this tributary nin-off 
upon the main flood are reporteii and discussed. 

Stresses in concrete draiiitile, J, A Wise (Eugiu and Contract., ol {1922), 
No. 19, pp. ^)* — contrihutiou from the Kurcau of Public 

Roads. U. S. I). A., a matliemat ical analysis is pnssented of the stresses in con- 
crete draintilo under load in a trencli. 'fhe analysis indicates lhat the safe 
load per linear foot on such tile is greater than that allowed liy the speciflea- 
tions of the American Society of Testing Materials, 

Report on the design, construction, and life of metal fluiiics, ,1. Hinds 
{Reclam. Rec. [V. S.}, IS (1922), No. 4 , pp. 65-72) .—The results (»f a question- 
naire on the design, (‘oiistruction. and lile of metal flumes at six projects of the 
U. S. Reclamation Service are tabulated and discussed. 

The data indicate that metal shei^ts galvanized, manufactured, installed, and 
maintained as were the earlier metal flumes will last under average conditions 
from 10 to 12 years. No data are available as to the weight of galvanizing on 
these old sheets, hut they ymibably carried not more than 1.5 oz. jier square 
foot. The later flumes with heavier coating.s and with more careful painting 
and mainteuame mtiy he exxiected to show a materially longer life. 

There appears to be no appreciable difference in the lasting qualities of the 
various brands of iron and steel used for flume sheets. Rough interior flumes 
appear to deteriorate more rapidly than smooth flumes due to disturbances at 
Joints. Light silt in suspension does not in all cases seriously erode the flume 
sheets, but heavier particles may destroy the sheets in a comparatively short 
time. Careful consideration should be given in designing flumes to possible 
future increase in (*anal caiJacity and to the size of washers and shoes. 

The present type of concrete footing is generally satisfactory. The size of 
footing should be increased for soft soils, and sixecial care should be taken to 
make footings in seeped locations resistant to alkali. Trestle timlxers should 
be of ample size and should he protected with paint or creosote. Posts are 
liable to rot at the bottom. 

Sheets should be painted before the galvanizing is destroyed with a coat of 
water-gas tar, followed by one or two coats of coal tar, and a coat of coal tar 
should thereafter be permanently maintained on the sheets by repainting at 
Intervals of from one to three years. 
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Design, construction, and use of metal flumes, ,T. Hinds {Engin. Neivs- 
Reo., 88 {1922) y No, 21, pp. S54-861, figa, 11).— In ii contribution from the U. S. 
Reciauintion Service, a (ietailod discussion is given of semicircular flumes from 
the standpoint of ty[)es, sutJports, stresses, expansion, end structures, and 
surface coverings. Tabular data are includ<‘d on sag in metal flumes and experi- 
mental values of Kutter’s n in semit'lrciilar flumes, and graphic data showing 
discharges with n equal to 0.012 and critical velocities and freeboards for 
critical depths in semicinadar flumes. 

Transmission of pressure through solid.s and soils and the related engi- 
neering phenomena, Ci. Paaswklt. {Amer. >Soc. Civil Engin. Proc., 48 (1922) ^ 
No. 5, pp. 1015-1089, figs. 8).- — A mathematical analysis of the subject is given. 
It is shown that in a restricted sense the so-called rule of thumb methods 
of assumed stress paths at present used hold true, but that danger zones 
exist winch are not indicated hy these empiric methods which may afCect the 
safety of structures sustained hy soils. The analysis deals with both ordinary 
soils and rock soils and concrete materials It is shown that ail coherent 
granular materials, including concrete and rock, have like failure surfaces 

Strength of materials, A. Mori.ky {London and Now York: Ijongmans, 
Orven A Co., 1920, pp. //V/.s'. 268}. — This book is written for l)oth engi* 

neeririg students and practicing eiigimors. In many s(‘ction.s well-established 
lines have been followed, but numerous s]>ecial features are presented. For 
instance the difTenuU llieories of elastic strength are (explained, and subse- 
quently tiirougbout the l)ook the different formulas to which they lead in 
cases (d compound stress nvo pointed out. noTJsidcU’able use is made of the 
method of tindiiig beam defle<*tions the moment of the area of the 

bending moment diagram. OtbcT subjects treated which have hitherto re- 
ceived scant attention include the strength of rotating disks and cylinders, 
the bending of curved bars with applications to liooks, riiigs, and links, the 
strength of uiistayed flat plates, and tiie stresses and instability arising from 
(fertain speeds of running machinery. Other subjects clealth with arc me- 
chanical proi>C‘rties of metals; resilience and fluctuating stress; theory of 
bending; stresses in beams; built-in and continuous beams; secondary effects 
of bending; direct and bending 8tres.ses; twisting; testing machines, ap- 
paratus, and methods; special tests; and special materials. 

Industrial timUer researeli abroad and in South Africa, I— VII, N. B. 
Eckro (No. Afrwan dour. Indus, 4 {1921), Non. 6, pp. 584-589: 8, pp. 737-7441 
9, pp. 778-787; 10, pp. 847-S54: 11, pp. 896-904: 5 {1922), No. 2, pp. 57-65: 
5, pp. 116-121, figs. 31). — The first article of this series deals with forest 
research institutions in the United States, India, Canada, Australia, and 
England. The other numbers are devoted to data on processes and a]>paratus 
used in the seasoning of South African woods, together wdth tests of the 
physical and mechanical properties of certain woods alter seasoning. 

In connection with the preparation of practical>le tHiasoning schedules, it 
has been found that woods of varying dimensions should be given iutlividual 
treatment according to size. In general, wood is considered to be seasoned 
when it does not shrink, war]>. or split in use except under the influence of 
seasonal changes. If wood is uniformly dry and free from stresses, the 
two principal causes for shrinkage, warping, and splitting are considered to 
have been removed. The experiments have indicated that wood seasoned 
to 7 per cent moisture content hy weight is fairly certain to give satisfaction. 

The seasoning of South African woods, N. H Eckro {Union So. Africa, 
Forest Depf. Bui. 5 {1922), pp. figs. 21). — This is a reprint of that part of 
the above article relating to seasoning of South African woods. 
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When preservative treatment of wood is an economy {En(jin. and Ccmr 
tract,, 57 {1922), No. 20, p. 4^6 ), — In a contribution from the Forest Service, 
U. S. D. A., tabular data are fjiven to enable the timber user to compute 
the relative annual cost of maintaining: treated and untreated timbers, pro- 
vided he knows the avera|E:e life and cost In place of each. 

The 1915-~1016 test paint fence, W. T. Fkaik e, E. V. Eadd. and H. A. 
Kelly {N. Dak. Apr. (Jol , Dcpnlalory Div. t^pcc Bui , n. acr., J {1922), No. 4, 
pp. 91, figfi. 6). — Studies conducted in connection with the i»ainl rej^ulatory 
work at the North I>Mkota A j>:ri cultural OoUep^e are reported, continuing pre- 
vious work (E S. R., 38, v ^>0). 

Fenc’es for testing paint w(u*e constructed in 1015 and 1916, each section 
of which consists of thrc^e panels of six clai)boards each. Two paint tests 
were rnad(‘ on each panel. The fences face east and west and are made of a 
fair arad(‘ of white pine All of tlu' paints testc^d were wiiite in color. The 
pigments used Avere ground in the mills in the experimental paint laboratory 
of the college. Haw-^ linseed oil was used in all cases except those in which 
oil tests \vore conducted wiien the pigment w'as ground in the oil that was to 
be teste^l. The oils used in the tests were raw linseed, bleached menliaden, 
raw" ('hina w^ood, filtered perilla, raw’ soy bean, raw <‘ottonseed, and raw corn 
oils. 

In pigment tests it w"as found that the replacement of basic carbonate 
white lead by zinc ox id caused no very bad effects up to 26 i>er cent. The 80 
P€*r cent rejilaceinent caiistMl bad cracking within five years and left a poor 
repainting surface, Th(‘ still larger replacement of basic (*arbomile by zinc 
oxld caused bad cracking and scaling within thrtK^ years A similar replace- 
ment of basic sulphate wiilte lead by zinc oxid produced about the same effect 
W"hen failures caused f»y poor wood were elimiimtCHl. Mixtures of basic car- 
bonaie white Iwid and biisi<' sulphate w’hite load gave fully as satisfactory 
results as the i>igments used separately. The substitution of as little as 15 
per cent of any of the inerts in jmints containing single lead pigments and 
mixtures of lead and zinc pigments caused very had sealing and produced 
a surface wholly unfit for repainting. No dilTerenees w^ere found in the com- 
parative values of red lead, l)asic carbonate wdiite lead, and basic sulphate 
white lead for priming coats for typical single and mixe<.l pigment paints. No 
bad effects w’ere noted on basic carbonate white lead when lead acetate was 
present in amounts less than 5 per cent. 

In oil tests no ditfercnces w^ere found in the behavior of raw and treated 
linseed oils sufficient to warrant the drawdng of any preferential conclusions. 
In the cases where different vegetai)le oils w'ere used, raw linseed, filtered 
perilla, raw' China wood, and menhaden oils gave good service, soy bean oil 
gave fair service, and corn and c(dtonH('ed oils poor service. 

In the tests of driers only very slight differences were noted, and no con- 
clusions are drawn. 

Data are also presented on reduction tests in w"hich various reductions 
were made for the priming coat using typical single and mix(Hl pigment paints. 
No conclusions are drawm. 

Heat transmission l>y radliatioii, oondiietion, and ooiiveotloii, R. Rovns 
(New York: D. Van Nostrand Co., 1921. pp. yTI1~\-2SH, pis. 8, //(/x. 100).— This 
is a very technical exposition of the fundamental principles of the radiation 
and conduction of heat, convection and resistance to the How of fluids, and 
the transmission of heat by convection. Tables of wmrldng data are Included. 

Heat transmission in boilers, condensers, and evaporators, R. Royns 
(New York: 1). Van Nostraud Co., 1921, pp. vni-V,H02, pi,*t. S, figs. 13S) — This 
book apparently supplements that noted above. The first chapter is devoted 
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to experiments on boilers and to comparisons with the results obtained from 
a small apparatus mentioned in the above work, as well as to examples of the 
application of the laws of heat transmission to design. The second chapter 
summarizes and discusses experiments on the condensation of steam and rate 
of heat transmission in surface condensers and coolers. The third chapter 
deals with the transmission of heat in evaporators. 

Gas made by carbonizing straws IT. E. Koethe {Gatf Age-Rec., 49 {1922), 
No. S, pp. 75, 75, f(gs. 2) .— In a contribution from the Bureau of Chemistry, 
U. S. I). A., a desiTiption Is gi\eii of the process and apparatus us<hI at the 
Arllijglou, Vn , o\penin('ut stuticn ftu* the* production of coiiibiistible gas by 
the destructixe distillation df straw and similar materials. The apparatus con- 
sists of a <*yliiidrical .she(‘l steel retort. a<'<a)mmodat iiig about 200 lbs. of un- 
haled straw, a (*>iiiidiical sheet ste(‘l scrubber, and ti steel xvater chamber 
gas(uii(‘ter for storage of about 100 <‘u. ft cai)acily. 

It lias been toiind (liat ga.s begins to (oiae of}' when a ttmiperature of about 
2tKl'’ <’ 1^'.) is reach(‘d, with a maxiiaum production lietwetm temperatures 

of .^>()() and 000'" i\ AHer llie initial product ion .of gas tlie carboruzing process 
(*aii be continued, using as fuel a portion of the gas already generated. It is 
stated that 1 ton of sun-dried w heat straw produces approximately 10,0(X) cu. 
ft ot punti(‘d gas. fnua tKM) to OoO lbs. of carbon I'csidue, and about 10 gal. 
of tarry li(|Uid. The gas 1ms a calorihc value of about 4(X) B. t. u per cubic 
foot, burns xxitli a blue llanie. ami has a sliglil odor The combustible con- 
stituents ol tlie gas are carbon moiioxid, metliane. and hydrogen. 

Wiring for light and pouei% T (h«)J’Tt \cn Toil (ind Lotulon: Mvdrain-Hill 
nook Co., Inc., 1921, J. n1., pp f I -A/ 1 figs. 426’!.— Thi.s is 

the tiurd revised and enlarged edition of this Imndhook. It contains sections 
on gern'rators, motors. s\v irclit>oards. et(*. ; Inside and outside work — all systems 
and \oitage'<; constant-tnirrent .system.s, iirincljially series arc lighting: con- 
Htant-t>(»teiilial systems, gemu-ai rules, all voltages; constant-potential systems, 
extra Ingh liigli, and low-pot(‘nt ml sy.steims; tittings and materials; insulat(?d 
wires, (a)>tes, and cords; nus<'ellan<‘oiis ; and marine xvork. 

Power farming and subsoiling demonstration t/mp/ ami Mach. Rev., 45 
{1922), No. o()5, pp. 69 -71, tig.'i 6) — Tlie results of a demonstration of a number 
of mnv hupleim'ids f<>r plowing ante*' subsoiling are bnetly presented. The 
implmneiii s demonstrated included suhsoilers. mole drain plows, pitch pole 
drags, seifdifiing h.nrows and cultivators, roller packers, and a tree puller. 

A small grain nursery threslier, <). l*\ .Ii.nsix and IM. E <Jlson tr/oM»'. 
Amer. i>oc. Agion., 14 {1922), No 4^ PP 110-112. fig, /) -A small thresher in 
d(‘si'rihcd and diagrammatU-alhN illustrated. Tins was designed at the Iowa 
Experiment Station t(» avobl the labor of thresh. ng b.\ hand a large number 
of grain samples from yard square or similar areas used in obtaining plat 
yield.s Iron) outlying terlility and crop iiroduction experiments 

Housing of animals.- -f\% Animal and poultry yards, dog kennels, beo 
hlves, and silkworm nnrserie.s, IVl. Rtngemviaxn {T.ogcmcnis dcii Animaux — 
IV, liasaeK'Cours, Chen if s, Ru<‘he,is, Magnanerie.s. Pnrns: hihr. Apr. Maison 
Hvfiiique, 1922, pp, 160, figs. 114 )^— is the fourth article of this series 
(E. S, K., 45, p. 590), It deals with the planning and construction of animal 
and poultry yards, dog kennels, beehives, and silkworm nurseries. 

Pis^ de terre, P. B. Aird {rnion Ro. Africa Dept. Agr. Jour, 4 {1922), No. 4, 
pp. S5S--360, figs. 5). — Practical information on tlie use of de terre as a 
material for use in the construction of buildings is given, together wdth dia- 
grammatic illustrations showing details of the forms and tools used and 
methods of construction. 
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Concrete stock-watering tanks {Cement and Engin. Newfi, S4 {t922), No, 4t 
pp. 21 f 22, fig. 1). — Information and tabular data showing the dimensions and 
materials required in the construction of stock-watering tanks are given and 
methods of construction briefly described. 

The trench silo, O. H. Hutton (Farmer^s Advocate and Home Jour,, 57 
(1922), No. 1527, pp. 261, 262, ffg. 1). — A description is given of a trench silo, 
which should be located on some well-drained site and consists of an excava- 
tion of about 8 ft. deep, IG ft. wide, and as long as desired. The silage is 
merely packed in this hole and covered with straw. Such silos are said to 
work well in Canada, 

The northwest station poultry house, (I C. Sllvio (Minnesota Sta., Crooks- 
ton Suhsta. Rpt. 1920, pp. 7^, 75). — The experimental poultry house at the 
substation is briefly described and a bill of material given. 

Drainage and sanitation, E. H Hi ake {Jjmdon: /?. T. Batsford, IJd., 1920, 
2. ed., pp. Xn-^519, figs. 57.9), —This is the swond edition of this book, the 
purpose of which is to give a practical exi>osition of the conditions vital to 
healthy buildings, their surroundings and construction, and their ventilation, 
heating, lighting, water, and waste services. Conslderaide space is devoted 
to water supplies and sewage purification and disposal. 

EURAL ECONOMICS AND SOCIOLOGY. 

Dand settlement, J I). Black {Minnesota Bta. Rpt. 1921, p. 40). — Data 
taken on three settlement projects in Minnesota in the summer of 1919 are 
briefly reported. 

The 542 settlers visited had made an in(*reas(' per year in net worth of $030. 
They had been living on tlieir holdings an average of 4.7 years. It is indi- 
cated here that a little more than tliree years are required for the average 
settler to become self-suflioiig. Of the iTMjoijUs tiu' largest item was labor 
off farm, with timber products next. By the thini year n'ceipts from live- 
stock products were more than equal to receipts from timl)er products. 

Who gets the unearned increment? 11. A. M'ali.ace {Wallat^es' Farmer, 47 
(1922), No. 20, pp. 637, 645, fig. 1) — Statistics are charted illustrating the value 
of an acre of Iowa corn land from 1892 to 1922 and the division of it between 
land and labor. Labor charges as caleulat^xl here seem to have been stable 
until 1900, increasing slightly until 1916. With plumomenal advances in the 
price of Iowa farm land between 101G and 1920, land’s share per acre advanceil 
over that of labor, though at the beginning of 1920 it dro]>ped and (liat of labor 
increased until 1921. Thereafter It absorbed practically everything, leaving 
nothing as land’s share. It is detuned more desirable to have any new profits 
which may materialize absorbed by labor ratlier than l)y higher stock or land 
prices. 

Second Ouyen farm competition, 11. A. IMuLucrr {Jovr Dept Agr Victoria, 
19 (1921), No. 4y PP- 193-206, figs. 12). — The crojiping systems, improvements, 
farm layouts, and conveniences found on farms winning in a second competition 
elmilar to that previously noteti (E. S K., 42, p 593) are reported on. 

Cost accounting investigations on Minnesota farms, G. A. Pond, M. Mar- 
shall, and C. Prchal {Minnesota ^ta. Rpt. 1921, pp. ^8, ,}.9). — Detailed cost 
accounting studies conducted on a number of farms in Steffle and Cottonwood 
Counties in 1920 are briefly summarized. 

The Eight-hour Day Act and its application to agriculture in Czecho- 
slovakia (Gmeva: Internatl. Labor Off., 1921, pp. V’\-96 ). — This report embodies 
results of investigations of the workings of ibis act on several agricultural 
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estates in Czeehoslorakia und the evidence of representatives of landowners, 
agricultural workers, and the Government. It contains a detailed examination 
of the methods used for api>lying the act, describes its results, and discusses 
tJie social and economic changes to which it has so far given rise. 

At first the act appears to have caused some confusion and to liave created 
a certain tension In the relatioBvS between employers and workers. This was 
brought to an end, however, by collective agreements. Its application was 
found to be easier on very large farms, the small and averag<i-sized farms hav- 
ing suffered from its application. The workers ai)peared to have had more 
spare time than b(‘fore its xiassage and to havo .s])eiit their leisure in additional 
work or on trade-union activities. It seemed not to have affected the number 
of strikes on the whole. It is shown that a rigid application of the principle 
of tlic 8-hour day is impossilile in agriculture. 

Official grades for the standardization of Idaho farm products, 1921 
{[Boise]: Idaho Dept. Af^r . 1921, PP- (5^1).-- Official gra<les for fruits, potatoes, 
hay, and grain are defined, and Bonded Warehouse Act rules and n'gulations 
are given 

Iteport of the cornTiiisNi<»iier <*f labor and industries, the director of 
standards, the coiiiinissionor of agriculture, and the director of the 
division of markets upon the exp(*diency of revising the established legal 
bushel weights of fruits, iegetables, and other commodities, with rec- 
ommendations for legislation to establish a more satisfactory basis for 
retail sales of said commodities, K L Swkktheu kt al. {Boston: Comn. for 
RetHsifip Established Legal Bushel Weights, 1922, pp. 20 ). — .Actual weights of 
the measured bushel of various fruits, vegetables etc, are tai)ulatcd. r(‘])resent- 
Ing df)8 distinct test weighings and revealing marked variations. A brief 
history of tlie eatablisliiiient of weiglits and measures is giv^en. It is nu'om- 
mended tl\at all retail sales of fruits ami vegetables be made on the basis of 
avoirdupois weight, and a i>ill is drawn up to this efTe<‘t. 

Packers and Stockyards Act, 1921 {L S. Dept. Agr , Off. N/ c (U;v‘ t56 
(1922), pp. S5 ). — General rules and regulations ()1 the Secretary of Agriculture 
with respect to stockyard owm(*rs, market agencjes, and dealers, together with 
the text of the Packers and Stockyards Act, 1921. and extracts from the 
P''ederul Trade Gomnussifm Act, ore set forth here. 

The cotton industry in France, K. B, Forukstkb {Munch ester, Eng.: Vniv. 
Press, 1921, pp. A/ i'-j- 2^/)?, figs. /O).— This reviews the liistory of the cotton 
manufacturing industry in the important centers in Prance, namely, the Nord, 
Normandy, the Klidne-T^oire, and the Kst, setting forth the economic conditions 
influencing this centralization and social und mniomu* conditions involved with 
the industry. An extensive bibliography is included. 

The outlook for cooperative marketing, K. G Nouksk {dour. Farm Eeon., 
4 (1922), No. 2, pp. 80-88 ). — Tvvh3 goals prox>osed by American cooperat<»rvS are 
said to be centralized market control and decenlralizeii business organization 
for the more efficient standardization, assembling, and market distribution of 
farm products. The author urges the perfecting of the organization of country 
shix>ping and. to a lesser degree quantitatively, of the processes of central 
market selling on a cooperative basis. Certain marketing schemes held to be 
overpromoted and to have too ambitions a scox>e are (U'iticjzed. Standardiza- 
tion of business xmaetkx^ along professional lines; accurate and adequate record 
keeping; study of market outlets, i>rlce trends, and buyers’ prelerences; im- 
provement In the x>i*oduct; technical efficiency m handling it; and caret ul over- 
head service organization are recommended for the xerogram of future de- 
velopment. 
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Farmers* cooperative movement in Alberta {V. S. Dept. Labor, Bnr. Labor 
Statis., Mo. Labor Rev.. I 4 No. 5, pp. 20/f, 20fi ). — Social, educational, and 

commercial bodies are briefly noted. 

The report of the Ajfricultural Organization Society for the year ended 
March 31, 1921 (Apr. Organ. Hoc. ILon^on] Rpt, 1921, pp. This 

covers the year’s progress of this and affiliated cooperative societies and the 
allotment and small holdings organization. A. statistical summary for 1920 
is given. 

The cooperative use of agricultural machinery, including power plows, 
as an aid to modern German agriculture, II. Schwanecke (Deut. Landxo. 
Rre^se, 4H (1921), Non 60, pp. Wh : 61, pp. fi52, ^ 466 ; 62. p. /f5H; 63, pp. 466, 
467). — Statistics, with interfnetative notes, are given, shinving the cooperative 
use of agricultural machinery on holdings in various size groups in Germany 
In 19I2-'13 and in 1920. Prices of agricnltnral implements and machinery in 
recent years are compared with those for earlier periods to show how the 
mark(‘d increases have made necessary such organization among farmers. 

The cityward movement, .1 G. Thompson iJonr. Farm Fron., 4 it 922), 
No. 2, pp. 65-79). — The autlior argues for certain beneficial resnlts of the city- 
ward movement, as providing a market for surplus production on the farm, 
a decline in the death rate due to modern urban health nioiements, political 
and constitutional development, and a rise* m etldeal, moral, and religious 
standards. The city population of the United States had reached 51.4 per 
cent of the total in 1920 The cityward trend In various States of tiie United 
States and in foreign countries is discussed and explained ITow far the 
movement should go is held to deiamd in a large degrtH? upon the extent to 
which a country is to he self-sufficing in respect to food supplies The proper 
sphere of human intervention should lie in improving (‘onntry life, shortening 
the hours of labor on the farm, developing cooperation and education, and 
carrying out an equitable tariff policy. 

Proceedings of the Hiiral IJfe Uoiiference ( \ a. I niv. Roc.. F.rt. Her., 6 
(1921), No. 2, pp. 106), — Tlie Tn’ograni at the Virginia Ttiiral Life ('onference, 
held May 17 and US, 1921, includes a paper on The Transition in Rural Life 
from the Uamjlv RCgime to the Ikmimnnlty Regime, by O. ,T. Galplri, in which 
emphasis is placed upon the woman’s role of social izer ol conntry life and 
her awakening to the possibilities of community development; a report on 
rural schools in Virginia, with suggestions for their nnprov(uii€‘nt ; a summary 
of etanmnnity organization and cooperation of agencies; and pai)ers <»n Im- 
proving Health in Rural A^irglnia, by ('). U. Hart, and on Rural Social 
Problems— n Summary, by K. 0. Lmdeman ; together with abstracts of other 
ad<lress<^ and nuiuerous committee reports. 

History of fifty years in Illinois State Grange, ,1. E. Vatkh (\ Ma'^coulah] : 
III. Htate Orange, 1921, pp. S ). — Brief not<‘s regarding the aninud sessions of 
this organization are brought together. 

The story of the Agricultural Club, 1918—1921, ft. H ItKw (fjondon: 
P. H. King d Hem, Ltd., 1922, pp. XV‘\-205, pis. 4) — This is a brief a(*coiint of 
the organization of this (dub, made up of tiic inemlK'rs of the Agricultural 
Wages Board, district wage.s committees, and officers on the hoard’s staff, as 
well as others elected by ballot. A condensed record of addresst^ given before 
its meetings on the stib.iecds of agricultural economics, rural education, agrarian 
politics, nationalization of the land, ownership and tenancy, rural housing, 
the worker’s share In agriculture, and other rural, social, and economic prob- 
lems in Great Britain is compiled. 
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The progress of British agriculture, R. H. Kew {Jour. Roy. Statis. 
n. ser., 85 {1921) ^ No. i, pp. 1-19). — This is a review of statistics of agricultural 
production in Great Britain since about 1866 up to recent years. 

It appears that the data available indicate the production of a larger quan- 
tity of food at the outbreak of the war than at any previous i>eriod. There 
was a marked reduction in the production of meat and milk during the war 
with an increase in the amount of cereal food and potatoes. It is held that 
the total output of food will be maintained in the future although it may be 
of a different kind, with potatoes and pigs, milk and meat, and fruit and 
vegetables produced in the place of wheat. 

The position of Czechoslovakia in world production, K. Fiedlke {Mitt. 
Deut. Landw. Gesell., 36 {1921), No. SS, pp. /Jo Tabulations are given 
of the yields of the pnm ipal grains and the numbers of live stock in about 23 
heading countries of the \v(jrhl in recent years, indicating the position of 
Czechoslovakia as fourteenth in total production and yield per acre of grain; 
eleventh in nuinliers of (‘attle, swine, and sheep; fourteenth in per capita pro- 
duction of grain; and fifth in the number of live stock p(‘r unit of agricultural 
land. 

Weather, Crops, and Markets {( S, Dvpt. Ayr.. M cnihet, Crops, and Mar- 
kets, 1 {1922). Nos. 17, pp. 353-376, figs. 4; 18, pp. 377-392, figs. 4; 19, pp. 393- 
4^4f ^iis. 4^ PP- 4'^5~44(K figs. 2i.- The usual wei^kly reviews of weather 
conditions are given in th(‘se numbers, with temperature and precipitation 
charts, also tabulated reports and special arth*les on the I'eeeipts and prices 
of important ehisses of agricultural products and fiurticular commcKlities, 
local or outstanding market situations, and foreign markets. No 17 contains 
summarized weather data for March. No. 19 contains the monthly crop re- 
port for May. showing the United Slates crop summary ; estimated cro]) con- 
ditions May U 1922, by States; and tlie estimated farm value ol important 
products. April 15 and May U 1921 and 1922; also averages of prices received 
by prcKlucors. Ajiril 15 and May 1. 1922. Tabulated reports are made on tlie 
condition of farm animals, May 1, and estimated losses during the year ended 
April 30, by States, as well as of losses of farm animals, 1888 to 1922. 

Labor, prices, and su[>plies {Natl. Fanners' Union [/jjndonl Yearbook, 
1922, pp. 303-310). — Statistics for recent years, wath comiiansons, are assem- 
bled, Slotting fortii liricily minimum wage rates in agriculture, the cost of 
living, changes in prices of agricultural produce in England and Wales, 
yields of principal crops, and mimliers of livij stock, also imports and ex- 
ports of foodstuffs InU) tlu‘ United Kingdom and the a\erage world supplies 
of bread and meat. 

[Agricultural and live-stock statistics for Finland) (Sftttis. Arshak Fin^ 
land, n. ser., 19 {1921), pp. 92-105). — Statistics for 1921 are added to the senes 
previously noted (E. 8. U., 4C, p. 93). 

Area, classilicntioii of area, area under irrigatimi, area under crops, 
live stock, land r<*veiiue assessment, and harvest prices in British India, 
D. N, Ghosh {India Agr. Statis, 36 (1919-20), 1, pp. [6] 4-/Y-j~380, pJs. 6). — 
Tliese statistics continue information previously noted (E. 8. R., 45, p. 898). 

Estimates of area and yield of principal crops in India, 1920—31, 
D. N. Ghosh (India Dept. Statis.. Est. Aiea and Yield Prine. Ctops Induh 
1920-21, pp. ph 1). — Thewj tabulation.s continue information previously 

noted (E. 8. R., 45, p. 597). 
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Fifth annual report to Congress of the Federal Board for Vocational 
Education, 1021 {Fed. Bd. Yocat. Ed. Ann. Rpt., 5 (im), pp. 462, pU, 2, 
figs. 5). —This report deals with the year’s progress in the evolution of coopera- 
tive States relations services and the vocational rehabilitation of civilian 
disabled and disabled soldiers, sailors, and marines. 

The need of making careful stirveys of cornmunitios with respect to the 
advisability of establishing agricultural schools or departments has been recog- 
nized. Part-time and evening class work has received a niarked inii>etus, and 
farmers’ organizations are beginning to demand that more agriculture on a 
vocational basis be taught in all-day, part-time, and evening classes. Voca- 
tional work has been established in a larger number of rural communities, 
and this has in itself stimulated consol Ida I ion Prev(K\ational agriculture is 
beginning to be introduced under the direction of agricultural teachers in 
that they are directing the teaching and supervising of home practice work. 
A general improvement in supervision is reiiorted from all sections of the 
country. Professional improvement conferences were organized and con- 
ducted on an entirely different basis in most Slates from that of previous 
years. 

Four types of vocatiomil instnulioii art‘ said lo he under way namel.\, the 
all-day school, composcHl of pupils w]i<> are enrolled in the regular public schools 
and who are taking not less than hO minutes of actual instruction in agriculture 
at the school and not less than an average of 90 minutes per day of supervised 
practical work ; tlie short unit course school, in wlilch public-school pupils take 
a minimum of 90 minutes a week in some short unit course of instruction In 
technical agriculture and do not less than six months’ directed or supervised 
practice in agriculture ; the part-time schools, for those who have entered upon 
the work of the farm and return to pursue short unit courses in teclinlcal agri- 
culture and in civic and vocational subjects and who do at least six months’ 
directed or supervised practice in agriculture ; and the evening school, for per- 
sons over 16 years of age who are taking short unit courses and at least six 
memths’ directed or supervised practice work in agriculture. 

There was a total increase in <*nrollmeut in day schools of 23 per (*ent over 
the i)revious year, with two States reporting decreases and one an increase of 
59 per cent The State of Pennsylvania has developed the short unit course 
type of vocational education in connection with its township high schools. 
During the year 1920-21 there wore 34 States that did part-time work. The 
number of schools organized for the year was 468, an increase of 274 over the 
previous year The enrollment for the year was 7,043, an increase of 3,136. 
A notable increase in the number of evening classes and enrollment is rei)orted 
for all regions. Teacher-training classes enrolled 2,936, having a teacher-train- 
ing staff of 278, as against an enrollment of 2,310, with a teacher-training staff 
of 293, In 1919-20. 

A TM.>rtion of the report of a committee, appointed by the National Society 
for Vocational Education and the department of rural education of the National 
Education Association to consider the relationship between the extension and 
vocational education forces in the various Stales, Is presented along the lines 
previously noted (E. S. K., 45, p. 710). 

The most significant developments in the field of home economics education 
for the year 1920-21 are reported as (1) the expansion of the work to include a 
program which reaches a larger number of girls and women who are out of 
school, (2) an increase in the number of full-time supervisors employed a» 
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members of the staff for State boards for vocational education^ (3) special 
emphasis on the promotion of home projects as a part of the program for the 
ail-day school, (4) developments in teacher training both within the Institutions 
designated and through the establishment of local centers to reach experienced 
women with professional training, (5) special work in the promotion of negro 
education, and (6) greater oi)portunities for discussion of questions of adminis- 
tration and policy through regional conferences. 

Ahoui *50 per cent more all-day schools are reported for 1920-21. Of the 782 
schools with 1,184 teachers and 26,125 pupils, 10 schools were wholly voca- 
tional, while others were departments in 4*leineniary and high schools. Thirty- 
two wore in elementary schools, and 13 of these were negro schools. Ten States 
required home proje<*t work as n part of the vocational program and 107 12- 
montbs leachers won^ emi>loyed, 3 States requiring all of their vocational 
teachers to l>e employed for the full year Two hundred and ninety-seven 
evening-school centers are reported. Seventy-three institutions were preparing 
teachers for home economics, 13 of which were for teachers in negro schools. 

A summary of progress by the States ii» tlie several fields of vocational edu- 
cation is shown 

Agriciiltund education in Oanada, .1 T1 Rkt'^joids (A^;r. r/«,: Cfntafla^ 8 
{W2J), Nos, 5, pp, : d, pp GfU-OOo) — Th<‘ aims and meth<*ds of tcadiing 

agriculture In public schools, high schools, agricultural schools, and agricultural 
colleges of Canada are rc' viewed here. 

Wheat: A geography plan for sixth grade, O. O. Carr (Jour, Rural FA, 
1 (1822), No. 7, pp. 287-801 ). — Six lesson ])lans are drawn up, exercises are 
suggested, and a number of correlating subjects which may be taught in con- 
nection with the wheat problem are outlined. 

mSCELLANEOTJS. 

Work and expenditure's of the agricultural experiment stations, 1920, 

E. W. ArxKN, E. R. Flint, and J. T SiuiimL ({'. S. Ucpi. Agr. ^Vork 

and Expenditures iar. F.rpi i^tas , 1820, pp. ,0^;) - -This report consists mainly 
of a dis<‘Ussioii of the indivilu's cf tin' stati<»n< and tlu* use made hv them of 
the funds granted h> llie lA*drrjil (hut'rnmcnt under the Hahdi and Adams 
Acts, including the usual detailed statistics compihMl from ofiicial sources as 
to the organization, nweniies, additions to eipiipmeiu, and ex]ienditures of the 
statioiLS. All editorial discussion is given on page 301 of this issue. 

A classified list of projects carried on by the agricultural experiment 
stations, 1921, E R Flint {U. S. Dept. Agr , Siatrfi Relat, S(u r. [Patnjthlci], 
1922, pp. 2-^X1 fI-\~325 ) . — This is a revision, in uiultigrnphed form, of the list 
previously note<l (K. S. 11., 46. p. 207), and is discussed editorially (»n page 306 
of this issue. 

Twenty-ninth Annual Report of Minnesota Station, 1921, R, W. 

Thatcher et al, (Minnesota i8ia. Rpt. 1921, pp. iZ7).— -This contains the 
organization list, a financial statement for the fis(*al j^ear ended June 30, 1921, 
and reports of the director, heads of divisions, and the various substations. 
The experi men till work not previously reported is for the most part abstracted 
elsewhere In this issue. 

Report of Northwest Experiment Station, Crookston, 1920, O. Selvio 
ET AL. (Minnesota Sta., Crookston Substa. Rpt. 1920, pp, 11lf, figs. 20 ). — The 
experimental work reported Is for tlie most part abstracted elsewhere in this 
issue. 



NOTES 


California University. — C. U. Samuels has been appointed to a 1‘ellowahip on 
the study of sulphur in relation to alkali established at the university through 
the National Research Council. 

The university has received an olTer from Hie Ckilifornia Farm Ibireau Fed- 
eration to establish a fellowship of $750 i>er annum in the College of Agricnl* 
ture to be known as tlie W. H. Heileman Memorial Scholarship in Agriculture. 
This fellowship is to he for the inv^estigation of economic problems in agricul- 
ture, for for the current year will deal with problems of distributing and 
marketing milk. 

A contribution of $250 has been made l>y one of the grand lodges of the Inde- 
pendent Order of R'liai R'rith toward the establisbmoid of a scholarship in the 
College of Agriculture in memory of tln^ late T)avid Taibin 

Georgia College. — A. M. Thornton ivsigned as tMlitor June I. and has been 
sueceede<l by tlm assistant e<litor, C W. Summerour 

Tlliiiois University and Station.— AV F, Handschin. connected with the uni- 
versity since 1011 anfl for s(‘\eral yeai’s vice director of agricultural c\tensiou 
ami head of the department of farm organization and farm iiumagemeni, died 
August I. Professor llandschin was horn in ISSO on a farm near Calurnet- 
ville, Wis., and was graduated from the University of Illinois in 1018. He had 
previously served as principal of the county school of agriculture at Marinette, 
AVis., from H)07 to 190.S and as instructor and assistant professor of animal 
hu.sbandry at the University of Minnesota from JIKXS to 1911 

Iowa College.---- Tt is evp(‘cted to begin constrmtion on the new library hnihl- 
ing this fall. A sheep barn is under ('onstrindion. and a hnck lalmratory build- 
ing has been completed at the poultry farm at a (‘o.st of about $18,000. The 
new animal bnshamlry farm of 180 ai^re.s [)urchasf^l about a yefir ago has been 
improved and partially e<iuipped, and two additional tracts aggregiiting IK) acres 
have been recently purchavsed for n.se in the expansion of various lines of 
agricultural work. 

Fred C. AAerkenthin, assistant professor of botany, died June 1,8, aged 82 
years. Tie was a graduate of the University of Texas and laid held various 
botanical positions at the Texas, New M<*xico, and Now Hampshire tlolleges. 

Massncliiisetts Co1b»ge and Htatioii. - The old fJienpstry Imilding was com- 
pletely destroyed by fire September 6, causing a loss of about $25,001). The 
building was a large frame structure erected In 1807 It was among the first 
buildings to be constructed on the college grounds, and in the early days of 
the institution served as chapel and drill hall as well as for classroom and 
laboratory purposes. Of late years it liad been used mainly by the college de- 
partment of chemistry. The departmental chemical library and some equipment 
was saved, hut several thousand dollars worth of apparatus and equipment 
was (‘onsumtxl. Ground had been broken some weeks earlier for a new labora- 
tory building to cost fibout $800,000, but this structure can not be completed 
before next fall. Announcement has been made, however, that all courses 
scheduled will be given. 

The feature of the season’s work at the Cranberry Substation has been the 
organization of hog foreman schools, using the station plant and personnel hut 
organized under the extension service. These schools have held half-day ses- 

898 
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ffions. scheduled to follow the calendar of inse<,‘t pest developments, with the 
specific object of giving the bog foremen a certain basic knowledge regarding 
the life history of the various insects against which control measures have to 
be taken. 

The department of rural engineering has undertaken comprehensive tests on 
the relative etliciency of various types of low lift, heav> -volume pumps as used 
in the flooding and sometimes in the draining of cranberry bogs. 

A. Ti. Dacy has resigned as professor <»f vegetable gardening to engage in 
farming. Cbarles O Dunbar has been appointed investigator in the depart- 
ment of plant and animal <‘hemlstry, Frank .1. Kokoski analy.st in the control 
Rcrvi<*e, John J. Smith collector of hlood samples under the poultry dis(‘a*^e 
elimination law, ami Ml^^s Mildrod Tlollis an;ilysl in ('oiuhhI ion with tamltry 
dlseasi" exanumition work, vice Miss Ann Smith 

Michigan <')onegf‘.“-’Mi'-'s Mar\ E Sweeny, dean nf home fK'onoiine*^ has 
resigned 

Mississijijd Station. — (i II. Walker has resigncfl as <i)rectoi of the Delta 
Substation at Weikniman and has been succeedi'd !»y VV. E. Ayri'S, wdio has 
hCMUi ))lanl breishn-. U. N. E<»iMhdl, a."M/rIate pi ot («s^(^<,r of zoology and ent<>- 
inology In the oolleg(‘ and assistant entomologist in the station, lias bwn ap- 
pohit(*d for fnlMinu' w^ork on th(» station staff as zoi^logisl 

Cornell University. (im‘stionn;uH' sent •nu to hr, graduates and 141) 
nongradna l('s of E<»||o^r of Agii'idfiirc enterniL’ irom llKId to 11)1(1 lias 
recently '-inmnan/a'd with a Mew to «a‘<nnring <lala as t<' E'c occipiations 

of tlu's(^ nu'n altor a (‘<»nsid( raMe 0 (>!ifMl Ixwond graduation II was tound 
that mon* than a third of tiu' mon wiu-e migaiged in agricnltnrai prodnctmn 
and that 27.S2 jan* cent wana^ actnnllv larining for t hen’>.eha‘s or serving as 
farm manauei's, Df tiio rmnaindm' 122 jH*r oent wau'e in the einplov of the 
IhiitiHl States Department of Agri(*nltun‘ or th(» Slah^ expi'iiiiK'nt stations. .S 2S 
In other scimdilic w’ork, 1*1.31 teac'hing m agncnltural colleges and o.,39 in 
secondary s(*hools. (>,05) a.^^ coun1> agents and county agent leaders, and 14 05 in 
commercial agn'inltiual work, vvlide only ISO? ]»ei’ cent w(‘re in nonagncnltnral 
work. The total miinher classified as in riNsearcli. tejiching, and scientific vvork 
was 114, or 2<) 7 per cent, including agricultural <*ol)ege tea(diei*s in 23 States 
and 3 foreign (‘ountries. 

Dr. E. W. Henjamin. iirofessor of poultry Iiiishandr.v , recently resigned to 
engage in coinmm’cial work as Nevv York manager for a firm of distributers 
handling the prodmds of all ]’acifi<* coast (‘ooperative jumltry shipping associa- 
tions, these shipidiig a total of ahont 1.000 carloads annually il. H. Whetzel, 
heaii of the deyairtment of ])lan( patliology. has ridhwed of executive 

duties at his own request in order to give his time exclusi\(dy to leaching and 
research. L. M. Massey has l>een appointed head of I lie diaiartment. 

Nc'w York State Station.- -As a part of the station daii\\ exhibit at the 
recent State Fair at Syracuse, samples of fliree diflVu’ent types of American 
Cheddar cheeses wau’e offered to all who visited (lie exhibit and (heir prefer- 
ences nvorded. Over 2,(X>t) votes were cast, the results indicating that tlie 
popular demand is ahoiif evenly dividi'd hetwwn a niihl clu^ese ami one moi*e 
highly flavored through longer curing before coming on the market. 

Dr. II. S. Ih’eed. <*hief m research (bacteriology), has been granted six 
months’ leav'e of absence beginning March 1, 1923. for llu* piirpo.se of .spet ial 
study of hucteriologii'.al iiroldeniN at th<^ Ikufcar Institute and o^ dairy ^MiiMa 
tion in France, Denmark, and Holland. Dr. J. S. Joffe has been ajipointed 
associate in research (bacteriology) beginning January 1, 1023, vice G. J. 
Hucker, who has been granted leave of absence for the acailemic year 1922-2.3 
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for graduate work at Yale University. Miss Oatlierlnc S. Oaks, assistant 
librarian at Wells College, lias been apixiinted assistant editor and librarian, 
beginning October 15 and succeeding Miss l^aiira G. C'olUson, resigned. 

P. II. Tiathrop, associate professor of entomology and assistant entomologist 
in tbe Oregon College and Station, has been appointed to the sulphur fellowship 
of tbe Crop Protection Institute, which has been placeil under the supervision 
of this station, and entered upon his new duties September 1. 

North Carolina College and Station. — 'Ihe poultry department has been 
assigned 14 rooms in the new $250,000 extension building completed in Sep- 
tember. This will provide two classrooms, an educational laboratory, a fatten- 
ing laboratory, a picking, dissecting, and trussing laboratory, a research labora- 
tory, a seminar room and library, two otiices, a work room w^here students may 
make egg cases, shipping boxes, etc., an animal room and hospital, a storage 
room for supplies, and an egg candling room. The ( audling room is located in 
the basement and is without windows, being lighted from a rosette of blue 
bulbs from the ceiling, which will make it possible for the class to lind its way 
about the room and yet not interfere with the operation of the red candling 
light. 

Roy S. Dearstyne has been appointed associate in ixmltry investigations and 
pathology in the station. J. E. Ivey, assistant in poultry investigations and 
pathology, has been transferred to the college poultry department with the 
rank of assistant professor. W. F. Arinstn»ng has been ai>pointed instructor in 
the college poultry department 

Pennsylvania Institute of Animal Nutrition. -J>r E !> Forbes, formerly of 
the Ohio Station, has hec'ii apr>ointed director. 

Clemson College. — (Jrape^ r>ay was observed recently at the college* by the 
fanners of the Piedmont stHdion. The iirogram j>rovidod for iix-tures on grain? 
culture, diseases, etc., a trip through the college vineyard, and the distribution 
of specimens of the three leading varieii<‘s of grapes m the region. 

South Dakota Station.- ~A iu‘w line of inv<*st igalion is to he taken up under 
the Adams fund on the causes of hemorrhagic septicemia. Dr. Knowlton Red- 
heJd, instructor in bacteriology, will have charge of the project. ^ 

George Jannsen, assistant in agronomy, resigned September 30 to take up 
graduate work at the University of Wiseoiisiii. 

Virginia Station.- -U. Moore has b(‘en a]>pointed assistant horticulturist, 
beginning July 31. M. E, Gardner, assistant horticulturist, resigned Septem- 
ber 15. 

Wyoming University and Station.— I )r. A. (!. Crane, princijial of the State 
Normal Scliool at Edinboro, Pa., has been appointed president. F. S. Hultz, 
assistant i>rofessor of animal hiishamlry at the l^ennsylvania College and 
Station, has been apr>ointed professor of animal husbandry and animal hus- 
bandman, vice Dr. F. A. Hays, who has acevpted an aj)iK>inlment at the Massa- 
chusetts College and Station as research professor of iioultry husbandry. 
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A peculiar interest attaches to the history of the Kothamsted 
Ex])erimental Station which time can not efface. It is not alone the 
classic nature of its work or the unparalleled record of continuous 
experimentation, or the fact that the technique of field experimen- 
tation is in very large measure traceable to it. It is in part the 
novelty and boldness of the original enterprise, the fact that it is 
the progenitor of all our stations, and that it started and developed 
as a private enterprise for public benefit, on an estate whose history 
dates back beyond the discovery of this country. It has been brought 
very close to American students, investigators and the agincultural 
j)ublic. 

Hence any new contribution to the knowledge of its past finds 
warm WTdeome. The latest addition is by Edwin Grey, field suj)er- 
intendent, who has completed fifty years of service at the station and 
at the instance of Doctor Russell, the present director, has embodied 
his remarkable experience in a volume of entertaining reminiscences. 
This deals but little with the results of the Eothamsted Station, but 
is devoted especially to the human side — ^the succession of workers, 
the part played by different ones from the central figures down to 
the humblest aids on the plats or in the laboratory, the chronology 
of events and anecdotes connected with the life of the station, and 
the details of methods and practices in common use. The interesting 
glimpse which this informal account gives of the personnel and of 
conditions and occurrences could only lie supplied by one with such 
an experience and outlook as his. 

Mr. Grey came to the Rothamsted Station in 1872 as a boy of thir- 
teen. He was employed as a grass picker ” to assist with other boys 
in sorting out the grasses, clovers, and weeds from samples of hay 
grown on the experimental grass plats. He evidently proved an 
apt and trustworthy pupil, for soon after that work was finished he 
was brought back for other duties, and rose through the various 
stages of the routine staff to his present responsible position. Con- 
sequently he has had intimate contact with the various classes 
of workers at different stages, and with the different kinds of opera- 
tions. His duties were in part in the laboratory, assisting in routine 

m 
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work and lat«r having direct charge of the nitrogen determinations 
for many years, and in part in the field, helping in the semi-technical 
operations, sampling the soils and crops, taking meteorological ob- 
servations, attending to the discharge from the drainage systems, 
and finally having general supervision of the plats. His experience 
has thus covered an unusually wide range, and as Doctor Russell 
says in the preface to the book, this with his natural qualities has 
made him particularly well fitted to prepare such a narrative account 
of fifty years. 

“His genial, friendly nature has privileged him to a more intimate 
Icnowledge of his fellow workers than most people ever attain, and 
as a shrewd observer of men and things he has seen much more than 
many others could have done even had they had the same opportuni- 
ties. This he has set down in his own kindly, humorous manner, 
and from his record nothing has been deleted nor has thei'e been 
any editorial polishing; the record stands as he wrote it — a faithful 
account of the men and boys who executed the great work which 
Lawes and {Gilbert planned.” 

Mr, (irey is now the only remaining member of the staff who 
worked under Sir John Lawes and Sir Henry (lilbert, except one 
who came a few months before the latter’s death, lie is thus a link 
between the earlier and the more recent epochs. The remarkable 
memory he exhibits for incident and detail extending over so many 
yeai*s enlivens the account and adds materially to its value. 

Naturally one of the especially interesting features of this book 
is the side lights it throws on the founder and his long-time asso- 
ciate: “ Lawes, farseeing but with a keen sense of perspective, laying 
down the broad outlines; (lilbert, with meticulous care filling in 
the details, giving equal attention to all of them, naturally also 
something of a martinet”; Warrington, whose work on nitrifica- 
tion is familiar and who came to this country in 1891 to deliver the 
first course of lectures under the Lawes trust ; and others whose names 
aie familiar. Many of the early workers mentioned are less w^ell 
known, but are interesting to meet l>e(!ause of the part they played 
and the way in which they illustrated the system followed in man- 
ning the station. There were few scientific W7>rkers until compara- 
tively recent years; large dependence w^as placed on non-technical 
help. Men and boys from the village were brought in and taught to 
do their parts with care and precision, and they in turn trained others 
to follow them. 

When Mr. Grey came to the station there was no chemist working 
in the laboratory. The details were closely supervised by Doctor 
Gilbert, but the nitrogen determinations, in which the old soda-lime 
method was used, w’^ere made by a man trained by Doctor Pugh, a 
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former chemist from this country; and other operations were per- 
formed by similarly trained helpers. The caretaker, who was like- 
wise the ash burner, did the grinding of samples, prepared soil for 
analysis, and took the rainfall record, with vsomeone to check his 
figures. 

Similarly in the field, the execution of details was in the hands of 
trusted employees who had been specially trained to do their part. 
It is mentioned that a laborer who could hardly read or write, 
but had been employed on the plats since their beginning in 1843, 
was remarkable for his attention to the smallest details and was 
entrusted with sampling the drainage waters from Broadbalk field, 
indicating the volume of the flow by signs which only he himself 
knew the meaning of. He became known as the “ farm experimental 
man,” and was ultimately succeeded by his son who also died in the 
service of the station. 

The reader cannot fail to be impressed with the care necesvsary in 
the selection and training of these helpers whose, work was so essen- 
tial, the inculcation of the idea of responsibility and accuracy, and 
the fitting of them into the scheme of a great plan. Th(* wonder is 
that so high a degree of accuracy and efficiency could be attained. 
It must be attributed to the ovei'sight exercised at every step, the 
checks which were provided, and the intimate contact which Doctor 
Gilbert and Ids immediate associates maintained. The tasks as- 
signed were adapted to the capacity of the individual helpers and 
the stage to wluch their training had progressed. We are told that 
instructions were given almost daily by Doctor Gilbert by dictation, 
rarely verbally; and after verification these were expected to be 
curried out to the letter. 

Much interest attaches to the details emplo^^ed in the field experi- 
ments which develojx'd into the Eothamsted method. The minute 
attention given to the preparation of the plats is described, the care 
in the application of fertilizer to prevent its blowing from one plat 
to another, the burning of soil to mix with the fertilizer to increase 
its bulk for sowing, the hand weeding of plats, and the harvesting 
of crops by scythe and sickle. Bird scai’ers were employed in the 
fields at seeding and harvest time, the attempt to find substitutes 
for them being unsuccessful. 

The amount of hand labor required was enormous, and its man- 
agement must have been difficult for, although plentiful in the early 
years, it was largely common labor and to quite an extent itinerant. 
For years root crops and beans were dibbled in. Mangels were lifted 
or pulled by hand, as many as thirty-six men working at this at 
times; and the hoeing and weeding of the wheat and barley plats 
required many laborers^ a gang of thirty or more being employed on 
the Broadbalk field in one year. Mr. Grey comments upon the 
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tremendous amount of hand labor required to keep the legume 
plats free of weeds and in good condition, and mentions one laborer 
who spent nearly his whole time at that work becoming well nigh 
cTazy and berating his monotonous job in talking to himself. Such 
careful culture has rarely been provided, and is of course to be taken 
into account in considering the yields, especially those of wheat on 
the famous Broadbalk plats. 

It was the practice to cut the wheat plats with sickles up to the 
time of Sir John’s death. The fields were gleaned by hand by boys, 
as neither horse nor hand rake was allowed on the fields. This 
gleaning of the plats required a couple of weeks each year, and 
called for close su|>ervisioii to see that the gleanings from different 
plats were kept separate. Both Sir John and Sir Henry were 
said to be very reluctant to bring any machinery on to the j)lats, 
and this was not done until hand labor began to be scarce. Later 
manure spreaders were introduced, the self-binder and other modern 
machinery, including the tractor in recent years. 

The taking of samples constituted an important part of the pro- 
cedure in the field experiments. The care exercised in this was 
typical of the precautions observed in every branch of the work. 
The ceremony seems almost to have been regarded as a solemn rite, 
performed with the precision of a ritual and tended over by Doctor 
Gilbert. Mr. Grey characterizes it as “ really a most momentous 
business.” 

Everything it seems was sampled — ^the roots, the potatoes, tlu' 
hay, the straw and other crops, as well as soils, drainage waters, 
and the like. Nitrogen was determined every year in samples from 
all the experimental plats, at a time when the slow process of the 
soda-lime combustion method was used. The greatest care was 
observed to get representative samples. The potatoes, for example, 
were graded so that four samples were taken from each plat, and 
chemical analyses were made of both the juice and the pulp of 
most of them. Incidentally, the soil which fell from the tubers in 
grading was caught in a canvas and returned to the plat from which 
it came. Soil sampling, especially the “ deep depth sampling,” must 
have been very laborious as iron forms were driven down sometimes 
to the depth of the twelfth nine inches. 

The practice of saving parts of these numerous samples led to 
the accumulation of enormous numbers, which in time weakened the 
laboratoi 7 building and necessitated the erection of a special sample 
house. In the early nineties it is mentioned that there were about 
41,000 samples of soil, grain, crops, and ashes of crops and animals 
preserved in bottles. They were regarded as part of the records 
of the experiments, and on numerous occasions have been returned 
to for special studies. , 
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Tho elaborate pains taken in perfecting the technique of these 
experiments down to the smallest details, supplied the ideals and the 
foundation for field experimentation. If this refincnient was not 
always rewarded by the high degree of conclusiveness hoped for, it 
served to show the limitations of field experimentation and its real 
place in the study of the intricate processes connected with the soil 
and tho res}K)iise of the plant. One would be ignorant of the pur- 
pose such exj)eriments have served to minimize their value, as he’s 
Avonld be deficient in the perspective of modern science to rest ad- 
vance Avholly upon Avork of that ty])e. 

But the field results were not looked upon as representing finality. 
They Avere merely a part of the inquiry. As far back as 1893, when 
Sir Henry lectured in this country, he explained that “ by far the 
greater part of the laboratory investigations, whether chemical or 
botanical, have had for their object the solution of problems sug- 
gested by the field and feeding experiments.” For a time this labo- 
ratory Avork Avas quite largely of routine character; later it became 
itself a method of investigation. The field plats Avith their long ac- 
cnmnlated history grew to be in a sense an experimental museum — a 
storehouse of problems lirought to light at succeswsive stages of in- 
vestigation. As Mr. drey says, the range of a(‘tivi(y expanded, and 

as one problem Avas investigated other problems oiiened out.” 

It is well to remember that the KothamvSted experiments started 
out to ascertain not only the facts but their meaning. They repre- 
sented an attempt to break aAvay from the primitive type of science 
in agriculture which accepted its observations and h 3 ^potheses with 
credulity and without requiring verification of them. Such credu- 
lit}^ had given some fantastic and incoherent theories Avhich ])assed 
current. 

Hence, not onl^^ were the utmost pains taken to make the observa- 
tions reliable, Avith the attempt to eliminate or check all known or 
conceivable sources of error, but chemistry and botanj^ and bacteri- 
ology and other branches of science were earl^y invoked in the effort 
to interpret them. Ingenuitj^ was directed to devising hypotheses 
to explain the facts recorded, and the impartial faculty of verifica- 
tion was applied to them to determine which was right. 

This is one of the great lessons of Rathamsted. It is not merely 
that its field experiments have been continued longer than any other, 
or give larger basis for generalizations, or have been carried out in 
such a systematic way ; but that there has been progressive effort to 
crystallize the significance of facts by establishing their true rela- 
tionship. The station has raised itself on the shoulders of the past, 
and has thus continued a giant in power and leadership in its field. 

A noteworthy feature of the Rothamsted experiments is the con- 
centration of those Avho were engaged in carrying them forward. It 
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was their pi'imary and almost exclusive business. True, Sir John 
was in business in London, only 25 miles distant, and went there 
quite regularly. But Doctor Gilbert gave his undivided time and 
thought to these investigations, and this was true of the staff. Mr. 
Grey tells us that the two collaborators were in constant consulta- 
tion, either during the day when Sir John was at home or in the 
evening after his return from business. Aside from his daily visit to 
the laboratory Sir Henry spent most of his time studying in his 
home nearby, working evenings with his chief office man until late 
hours. 

This close concentration, the freedom from distraction, and the 
constant following of the work and results may have been no small 
factor in accounting for the quality of the Rothamsted work. The 
condition is well nigh unique. With many station workers time for 
reflection has frequently been a serious lack. 

To read this account which Mr. Grey has given us is to get a 
deeper insight into the spirit of accuracy, patience, and thorough- 
ness which characterized the Eothamsted experiments. It gives a 
larger realization of the enterprise, the liberality of the benefactor, 
and the determination to leave nothing undone which would pro- 
mote the ends sought. When the size of the forc^e of laboratory 
workers, clerks, and semi-technical employees, and the large number 
of laborers engaged in the work of the station is considered, some 
approximation can be made of the heavy expense involved over a 
long period of years. One can understand the bewilderment of a 
workman engaged in building a new mahogany-topped laboratory 
table who remarked : “ I can’t make out how they make this bloomin’ 
place pay.” It is by far the most, conspicuous instance of priv^ate 
philanthropy applied to agricultural research, a gi'eat example of 
devotion to science and to public good. 

Rothamsted has been immortalized in song and story as well as 
in the teclinical accounts of its accomplishments. It is interesting 
to read that a former clerk at the station who later became a musician 
of note composed a hymn which he named Rothamsted, and also the 
jubilee anthem All Thy Works Praise Thee, which he dedicated to 
the two central figui*es. The Rothamsted Allotment Club, one of 
the oldest of its kind in England, established by Sir John for the 
comfort and enjoyment of the laborers, was described by Charles 
Dickens in an aHicle on The Poor Man and His Beer. 

And now Mr. Grey, himself a product of the Rothamsted system 
with a life of devoted service to it, has contributed another chapter — 
a remarkable human document which will be of deep interest to 
those who have not, as well as those who have been, privileged to 
visit this world-renowned institution. 
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Adsorption at liquid-vapor and liquid-liquid interfaces and some related 
phenomena, H. 11. King {Kansan Hi a. Tech. Bui pp 7>. — The 

investigation desorlbed in this publication is part of a general study of the ad- 
sorption of the normal paraflin acids and alcohols with chains of from 1 to 16 
carbon atoms in length both at the interface water-benzene and that of water- 
air. The fatty acids include the series from formic to deeylic aud the alcohols 
methyl to isoamyl octyl and cetyl. Data are also given on tlu‘ adsorption curves 
of several amlns and esters as shown by the logarithmic curvi's of the acids 
and alcohols. 

Tile alcohols exhil)it a greater ailsorpticni than tin* acids and a constant 
degree of adsorption through a greater range of concentration change. The 
alcohols of four and tive-carbon atoms reach zero adsoriition at the same con- 
centrations as the acids of th<‘ same nuinhm* of carbon atoms, while the alcohols 
of from one- to thr<‘e-carbon atoms show adsorption at a lower concentration 
than the corresponding aoids Tlie cur\es of tlie esters in giaicral corresiiond 
closely to those of the acitls. The adsorption of tho three classes of compounds 
is greater at the surface of water than at the interface betwx^en water and an 
organic solvcuit, sucli as iauizcne or a paraltin 

Freundlich’s derivation of (libbs' equation for calculating adsorption at 
liquid-liquid and liquid-vapor interfaces and an adsorption formula worked out 
by A. C. Lund are given in full. 

A cheinical study of the ]»roteiiis of the ndsuki beau, Phaseolus aufj^u- 
laris, D. R. Jonfs, A. .1. Finks, and (\ F. F. <tkusi)okfi< (Jouj' Jhol Chem., 51 
{1922), No. 1, pp. IOS-II 4 ). — This contribution from tlu' Rnrcau of ('hemistry, 
U. S. D. A,, continues the chemical studies of the proteins of the various beans 
previously reported (E. S. H., 44, p. 769) by a similar study of the proteins of 
the adsuki (P. anf/idaris)^ the nutritive value of which ha.s been note<l in 
another series of studies (E. S. II., 46, p. 564). 

The adsuki beau was found to contain about 21 .tH per cent of protein 
(NX6.25), 16.7 per cent of which is extracted by means* of a 5 i>er cent aqueous 
NaCl solution. As in the (‘ase of the other beaus, tw«> globulins are separated 
from the sodium chlorid extract with ammonium sulphate. The percentages 
of basic amino acids in the a-globulin, as determined by tlie Van Slyke method 
were arginin 5.45, histidin 2.25, lysin 8.3, and cystin 1.G3. For the /3-glohulin, 
by the Van Slyke method and the direct method of Kossel and Patten, the 
respective percentages were arginin 7 and 5 3, histidin 2.51 ami 1.76, lysin 8.41 
and 4.18, and cystin (Van Slyke method only) 0 86. 

Note on the i)reparation of mannose, E. P. (^lark (Jour. Biol. Oh cm., 51 
(1922), No. 1, pp. 1, 2). — Tlie method described diiTers from that of Jlorton 
(E. S. K., 46, p. 612) cliiefly in that barium <‘arbonate is used instead of slaked 
lime for neutralizing the excess sulphuric acid, the treatmeiit of the concen 
trated sirup with alcohol is omitted, and the simp before treatment with 
15905—22 2 407 
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glacial acetic acid is concentrated to only 87 or 88 per cent total solids Instead of 
96 per cent as recommended by Horton. In the final crystallization the simp is 
seeded, placed in an ice box overnight for crystallization to start, and is then 
frozen with an ice-salt mixture and allowed to thaw out slowly. It is staled 
that a week is generally required for compleic crystallization, and that the 
yield is from 42 to 45 per cent of the treated meal. 

Improved method for the preparation of vitamin-activated fuller’s 
earth, A Seidell (Pnh. JleaWi Rptff. [f/. 8.1. SI (1922), No. Vf, pp. 801-803).— 
The improved method of preparing activated fuller’s earth (B. S. R., 35, p. 
472) consists in the use In place of autolyzed yeast of the concentrated vitamin 
extract prepared according to the method of Osborne and Wakeman (R. vS. R., 
42, p. 314). 

Fresh bottom yeast in quantities of 50 or more liters is diluted with an equal 
volume of water and heated with stirring in a steam -jacketed kettle to 90"* O. 
After about 5 minutes at this temperature, the mixture is cooled to 50® or 
less and the coagulated protein removed by filtration or hy centrifuging in a 
large Sharpies centrifuge. To the clear liquid thus obtained English fuller’s 
earth Is added In the proportion of 30 gm. per liter. Tlie mixture is stirred 
vigorously for one-half hour or longer and then filtoretl or centrifugtVl. The 
activated solid thus obtained is washed several times with water and alcohol 
and thoroughly dried. As thus prepared it is said to contain approximately 
1.5 per cent of nitrogen instead of the 2 per cent or more usually present in tin' 
activated solid prepared from autolyzed yeast filtrate, and its content of 
antineuritic vitamin is about twice as great as that of the product made by 
the original method. 

Chemical investigation of amylases and related enzyiiis, II. 0. Shktiman 
(Carnepic Inst. Wash. Yearbook 20 (1921), pp. I'hls progress report 

for 1920 of the investigation previously noted (E. S. R.. 45, p. 100) includes a 
brief discussion of experiments \vhlch have been reported in detail from another 
source (E. S. R., 46, p. 707). 

The analysis of products containing sucrose by tlio neutral double 
polarization method, O. E, Hinton (Into nail. I^upar Joar., 23 (1921), No. 276, 
pp. 689-691). — Tills is a contribution to the discussion of the relinhility of the 
neutral double polarization method for the determination of sucrose as noted 
in papers by Browne and by Jackson and Gillis (E. S. R., 45, p. 317). 

Determination of total carbon dioxid in baking powder, (\ S. Robinson 
(Jour. Assoc. Off. Apr. Ohem., 6 (1921), No. 2, pp. 182-191, ftps. 2) Tills con- 
tribution from the Michigan Experiment Station consists of a <*ritlcism of the 
Official methods of determining OO, in baking powder, with suggestions for 
avoiding some of the sourcas of error in the technique ns iloscribed, and a 
description of a gasometric method of determining total OOj in baking powder 
which has been noted from another source (E. S. R., 47, p. 205). 

The detection of gronnd bran in shorts, J. B. Reed (Jonr. Assoc. Off. Apr. 
Vhent., 5 (1921), No. 1, pp. 70-7If). — This and the following paper describe 
methods of detecting bran in shorts developed following the discovery of the 
practice in some mills of increasing the yield of shorts by grinding in the bran. 

The method described in this paper consists essentially In separating the germ 
from the material by the use of an apparatus originally designed to separate 
seeds from lighter material. If the germ residue, as obtained in this way, is 
less than 2 or 3 per cent, the material can be considered to contain ground 
bran, since representative samples of shorts yield about 4 per cent of this 
residue. 
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The detection of the adulteration of shorts, D. B. Bisbee (Jour. Assoc. Off. 
Agr. Chem., 5 {1921) ^ No. p%}. 7^-76*). — The method recommended for the de- 
tection of bran and other adulterants in shorts consists In first passing the 
sample through sieves of 20-, 40-, 60-, and 100-mesh. The portion retained by 
the 20-me8li sieve Is considered to be bran only, that by the lO-mesU mostly 
bran vs^ith a few germ or endosperm particles, and that by the 00- and 100-mesh 
sieves decreasing proi)ortions of bran and increasing amounts of germ and 
endosperm. The grades as thus separated are exuminwl with a hand lens, the 
ash content of the original sample is determined, and also the content of crude 
fiber in each grade except the last. 

The ash in bran is G per cent or more and in shorts from 5.5 to 2 per cent. 
The fiber in bran averages about 11 per cent, while in sb(>rts it does not exceed 
8.5 per cent. A mixture of reground bran and flour will have a fiber and ash 
content witliin the normal limits for true shorts, but the examination of tl»e 
scn'onings will detect the adulteration, as tlie flour will pass all sieves. Grouiul 
rice hulls are very high in liber and asli and can easily be detected i>y their 
appearance, as is also the case with weed seeds. 

It is stated in conclusion that before passing judgment upon samples the 
analyst should examine known samples of true sliorts of various grades and of 
known adulterated shorts. 

The application of t!ie theory of probahility to the interpretation of 
milk analyses, H. O. Lytiiook {Jour. Assoc. Off. Agr. Chon., 5 {1921), No. 1, 
pp. lJf-28, figs, fd),— In this presidential address deliv(‘rod at the TP20 meeting 
of the Association of Oflicial Agricultural Chemists (K. S. R., 44, p, 99), the 
author reports the results of the use of the arithmetical probahility paper of 
T1az(‘ii, as d(^scrihed by G C Whipple,* in studying the variations in (lie protein- 
fat ratio of milk when comparexi with other ingreilients of the milk. The data 
used in (he study consisted of analj-ses of the milk of over 1,(Xl0 individual 
cow.s from IlG herds, the cows Ix'ing representative of all th(‘ usual dairy 
breeds, ages, and periods of lactatbm. 

As the result of tJiis study (he general conclusion is drawn (I\at a proteirMat 
ratio of less than 1 is no eriterion tliat tlie milk is not adulterated. When less 
than 1 this ratio should be studied in relation to (lie figures obtained for solids, 
fat, and stuaim refract ioi], of ^^h^cb it is a fumdion. ^Slilk r(*]»resenling tlie 
mixed milk of many dairies can be declared skimmed when the i»rotein-fut 
ratio is less than 1, if other analytical data are obtained to substantiate the 
conclusion and if a sufiicient number of samples has been obtained to exclude 
the probability of the natural occurrence of milk with a low jirolein-fat ratio. 

“Owing to the greater prevalence of high protein-fat ratios compared with 
low protein-fat ratios in milk from (be average dairy lierds, it is inaccurate to 
assume that tlu^ mixed milk of a number of herds would not greatly exceed 
In protein-fat ratio that of (lie n\erage protein-fat ratio of (be analyses <m 
record. 

“ 111 comiiaring the composition of milk from individual cows with milk from 
herds, both the maximum and mintraum figures obtained from Individual cows, 
as a rule, are not found in herd milk. The protein fat ratio, bowt'vcr, is an 
exception, for but few of the highest figures so disappear because of the greater 
frequency of protein -fat ratios above the average.” 

A micro method for the estimation of ammonia in blood and in organic 
fluids, Iv. L. Gad-Andrkben (Jowr. Jiioh Chem., 51 {1922), No. 2, pp. 267-S72, 
fig. i). — The method described consists essentially in the evaporation to dryness 
of 1 cc. of blood to which sodium borate has been added and the collection of 


.lour. Franklin Inst., 1H2 (1916), Nos. 1, pp. 37-59; 2, pp. 205-227. 
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the volatilized aminonia in a small volume of dilute sulphuric acid. The evafK)- 
rating apparatus consists of a glass tube 25 cm. by 10 mm. provided with a bulb 
in which the blood and borate are mixed. This Is connected at one end by 
means of a bent glass tube with a wash bottle through which air enters the 
apparatus, and leads at the other end into the bottle of a mlcrorespirometer con- 
taining 0.5 cc. of N HaSO*. The tube is immersed in a thermostat at about 
25'* C. while the air is being drawn through. With the air current carefully 
regulated to avoid splashing, the evaporation requires about 80 minutes, after 
which the ammonia is calculated in the usual way in the mlcrorespiratlon 
apparatus. 

A system of blood analysis. — Sup. Ill, A new colorimetric method for 
the determination of the amino-acid nitrogen in blood, O. Folin and H. Wu 
{Jour, Biol, Cheni., 51 (1922), No, 2, pp, In this third supplement to 

the system of blood analysis by Folin and Wu (K. S. R., 42, p. 712), tlie second 
supplement to which by Whitehorn has been previously noted (E. S. K., 45, 
p. 414), a dire<*t method for the quantitative determination of the amino acids 
in the tungstic acid blood filtrate is describe<l. The metla^d depends upon the 
discovery that /S-naphlhoquinoiie sulfonic acid gives a red color with amino 
acids, blit no coloration witli any of the main nitrogenous products of blood 
except ammonia, which can be easily removed. For the color comparison a 
standard solution of glycin containing 0 07 gin. of nitrogen is useil. The direc- 
tions for preparing tlio various reagents and conducting tlie test are given In 
full. A table is also given sliowing the results obtained in colorimetric readings 
with different amino acids with glyciu as a standard. Satisfactory results were 
obtained for all except arginin, which is to be made the subjeet of further 
investigation. 

A colorimetric determination of the amino-acid nitrogen in normal 
urine, (). Folin (Jour. IHol, Chem., 51 (1922), No, 2, pp. 393, 39/f ). — Directions 
are given for the application of the aho\e method to the determination of 
amino-acid nitrogen in urine. This requires the removal of ammonia by a 
double extraction with pmanutit, after which the j>rocedure is essentially the 
same as for blood. 

Note on the necessity of chc*cking iip the quality of sodium tungstate 
used ill the system of blood analysis, O. Folin (Jour. Biol. (Jtcrn., 51 (1922), 
No. 2, pp. Ji20). — Attention is called to the fact that some samples of 

sodium tungstate do not react alkaline to jihenolplithalein but are alkaline to 
litmus paper. For satisfactory results in the author’s system of blood analysis 
the sodium tungstate should be adjusted to alkalinity to iihenolphthalein. 

New method in measuring sorghum sirup (Wnvonmn l^ta. Bui. 339 (1922), 
p. 112). — In a method devised by A H. Wriglit for calculating the yield of sirup 
from a given lot of sorgbiim, tb<^ juice is run into vats so marked that by 
measuring the deptli of juice in inches the nuinlHu* of gallons in oac^h lot can 
he determined. The ])ercentage <»f solids is then determincHl with a Brix hy- 
drometer and, after deducting I or 2 jier cent for waste in haiulliug the juice, 
the number of gallons c»f juice is multiplied by the corrected percentage reading. 

Potash from kelp. — V, The applicaldlity of kelpchar as a bleaching and 
purifying agent, J. W. Turrknttnk and H. G. Tanner (Jour, InduH. and Bngin, 
Vhem., IJf (1922), No. 1, pp. 19-2/i). — In connection with the niunufacture of 
potash fnim kelp, as described in previous papers of this series (E. S. R., 46, 
p. 28), a bleaching carbon, “kelpchar,” has been manufactured as a by-product 
and has been subjected to Uiboratory and plant scale tests to determine its 
value as a decolorizing agent. This patier ret>orts the results of these tests 
and describes a simplitied method of testing decolorizing carbons and various 



im] 


METEOBOLOGY, 


411 


methods for reactivating the spent carbon. The method found most satisfac- 
tory for evaluating the carbon is as follows:* 

A stock solution is prepared by dissolving 50 gm. of cane niolasst^s in about 
a liter of water, neutralizing the solution with sodium hydroxid or acetic acid 
as required, and adding 3 cc. of glacial acetic acid, 15 gm. of 8<Mlium a<‘etate, 
and 2 cc. of formaldehyde. Eighty cc. of this solution is brought to boiling 
with 2 gm. of the carbon to be tested, the mixture is filtered while liot, and the 
filtrate matched with a set of filtrates prepared in the same manner with differ- 
ent quantities of a standard carbon. 

Among the applications of kelpchar which ha\e given good results are thi' 
decolorization of sugar sirups, as noted by Biawvster and Raines (10. S. R., 40, 
p. 508), of caramel, glucose, citric acid, various oils and dye intermediates, and 
in the pre<dpitation of metals siK*h as gold from cyanid solution. Various other 
uses are listed. 

The reactivation of kelpchar has hecm elRvted satisfactorily by establislaal 
and ne\v metliods of reactivating carbons. 'I'liose firoving most satisfa<4ory are 
the retort method in wliich the carbon is waslual, dr ied, heated in a retort at 
8<K)“ O , and then cooled, wasia*d with dilute hydrochloric acid and water, and 
dried; and the w’et inelhod in wlii(*h the carbon is washed snc(‘4'S'<iv(‘ly with 
dilute sodium hydroxid, water, hydrochloric acid, and water, and finally dried. 

METEOROLOGY. 

The seasonal inarch of the climatic conditions of a greiuihouse, as re- 
lated to plant growth, K. S. .Ioiinston < Maryland BnL (1021), pp. 
41-98, fUja. 1; ubH, vn V. S Mo. Wvaiher /fcr., 50 (1922), Vo. /,, pp. 197, 198).— 
Following the giaieral method employtai l>y Mcl^ean. retinu'od to on page 412, 
buckwheat plants were grriw'u for 4- week jieriod.s in the sam(‘ culture solution 
and under other like envii'onmental conditions during 13 months, a now period 
beginning evewy tw^o weeks, tliere being 27 ixudods during the 13 months. One 
series w*as condu<’te<l under ordinary greenhouse (*onditioi.s. ''I'he other w*as 
ca nded on in a cheesecloth inclosure in the same gr<*enhouse. 

‘‘Measurements of .stem height, dry weight, leaf area, and transi>iration w’ere 
made at regular intervals, . . . Simultaneous measiirements of evaporation, 
radiation, and temperature were also obtained. . . . 

“ The seasonal march of the 4-w wk plant grow th rat€*s may he summarily 
described as follows: The rates for stem elongation, for dry-weight increase, 
and for leaf-area increase had high summer values and low wdiiter ones. 
These values increased during tl)e spring ami decreas(^l during the autumn. 
The rates of transpirational water loss varied throughout tlie yiair in a simitar 
manner, but they showed low values about the summer solstice. The rates of 
stem elongation also show^ed remarkably low^ values for a period about the lime 
of the summer solstice. The approximate annual ranges (ratios of maximum to 
minimum) w^re as follows: Hate of stem elongation, 2; rate of dry-weight 
increase, 8; rate of leaf-area increase, 5; rate of transpirational water loss, 9. 

“The climatic efficiency values within the cheesecloth chamber in the green- 
house appear, in general, to have been lower than those in the unshaded green- 
house, the exceptions being the values for stem height and for leaf area, for 
periods about June 21. The evaporation and radiation indices for the sheltered 
series are much lower than those for the exposed series. Very little difference 
Is to be noted between the corresponding temperature values for the cheese- 
cloth chamber and for the unshaded greenhouse. 
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“ While the interpretation of the plant values in terms of those derived from 
the instruments offers many dlihcultles, nevertheless the following striking 
features of this environmental complex that are registered in the records of 
both plants and instruments may be mentioned: (1) Fairly good agreement 
exists between the daily mean temperatures and the transpiration rates, while 
none of tlie other plant values shows such agreement with the mean tempera- 
tures. (2) Tlje summer values for average daily temperature range and those 
for transpiration vary in the same direction. (3) Along with high evapora- 
tion rates in late summer occur high temperatures, radiation, and transpira- 
tion values, but low values for the rates of increase in dry weight and in leaf 
area. (4) A rather general agreement is to he observed between the radia- 
tion values and the areal coefficients of weight increase and of transpiration, 
but there is no very marked agreement between the radiation \ allies and 
those of the water re<iuirement. (5) With the excopti(»n of the water require- 
ment of the plants and the evaporating power of the air, the values here studied 
(both plant and instrumental) exhibit low magnitudes for the winter period. 

“ Where stern elongation is used as a criterion of growth, measumnents taken 
after an exposure period of two weeks appear to he as satisfactory as those 
taken after a period twice as long. . . . These buckwheat plants apiiear to have 
been generally much more sensitive to climatic influence during the flrst two 
weeks than during the second. For the rate of stem elongation, and iKissibly 
also for tliat of transpiration, it appears that a period of low values occurs 
about the summer solstice.'’ 

A i>hysiologi< al study of the climatic coiidilions of Maryland, as meas- 
ured by plant growth, F. M. Hildeiikandt {rhysiol. Ui^^cuirhcH. 2 {1921) y No. Hy 
pp. SJiI-~JfOr)y fi<js. .S).^ — q'liis paper is based upon Held work by McT^ean, previously 
noted (F. S. U., 30, p. 809), and presents the results of a study of a series of 
observations on the climatic complexes for nine well distributed stations In 
Maryland, as the effectiveness of each complex was automatically integrated 
by soy bean plants grown for a period of four weeks from the s(M^d, new seeds 
being planted e\ery two weeks. The plant measurements furnishing data em- 
ployed in this study were (1) stem height, (2) leaf area, (3) leaf product 
(length multiplied by width), and (4) dry weight. The climatic data recorded 
and used were (1) air temperature, (2) the evaporating power of the air, and 
(3) sunlight intensity and duration. 

“(Considering the soy bean plant (as here employed) as a standard plant or 
indicator for the measurement of climatic efficiency to jiroduce plant growth, 
it appears that, for the si^ason of 1914, the climatic complexes for some culture 
periods were moin* efUcient In this sense than might be expected from an attempt 
to interpret the corresponding climatic data, while the complexes for other 
periods were actually less efficient to produce soy bean growth than might be 
surmised from the corresponding climatic values. . . . The seasonal means 
derived from the plant data give relatively low efficiency values for the climatic 
complexes of the three western stations (Oakland, Chewsville, and Monrovia), 
Idgh values for the complexes of Baltimore and Darlington, and intermediate 
values for the complexes of the remaining stations (College, Coleman, Easton, 
and Princess Anne). 

“ If indices for total seasonal climatic efficiency are derived by multiplying 
the seasonal average growth rate per day by the normal length (days) of the 
growing season for the station in question, these indices have the following 
values for the several stations; Oakland, 9,009; Chewsville, 12,480; College, 
10,807; Easton, 17,088; I’rincess Anne, 19,005; Coleman, 21,115; Darlington, 
23,088; Baltimore, 25,422. In considering these relative climatic indices it 
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should be emphasized that the data of this study do not involve precipitation as 
an influential climatic feature; the culture plants were automatically irrigated, 
so that they never suffered from lack of soil moisture. . . . 

“ It appears that the rate of stem elongation was greater than the rate of 
leaf expansion when both were relatively small, while the former rate was the 
smaller of the two when both were relatively large. The rate of production of 
dry weight apr)ears to have been nearly proportional to the rate of increase 
of leaf surface; the relative values of these two growth criteria are generally 
about equal numerhally. The statements just made apply to the data for 
plants quite openly exposed, but some observations on cultures somewhat pro- 
tected above by glass were available, and also a set of observations on cul- 
tures in forest at Baltimore. Tliese all indicate that the height rate was rela- 
tively greater than (he rate of leaf expansion for these more or less shaded 
conditions, while the rate of dry-weight production was smaller than the cor- 
responding rate of leaf expansion. . . . 

“ The climatic data themselves showed a pronounced general agreement be- 
tween the gra[>li for sunlight and the corresponding one for evaporation (stand- 
ardized white cylindrical porons-cnp atmometer), this being probably due to 
the relatively great importance of solar radiation in determining the evapora- 
tion rate, q'he climatic values indicate a general seasonal march, which is very 
evident for temi>eratiire, less s() for sunlight, and rather obscure for evapora- 
tion. For details regarding the climatic values, as well as for the plant values, 
reference must be made to the tables and graphs and to the text of the paper.’* 
The degree to which plants can he eonsiclered as integral factors capable 
of iiieasuriiig the complex effect of climatic factors (Intcrnatl. Inst. Agr. 
[A’omcl, InivrnatL A*cr. Nci. a^id Pun t. Agr., 12 {1921), No. 8, pp. 934-941 )^ — 
This is a review of work by I*. A. Lehenbauer, B. E. Idvingston, and F. T. 
McLean, previously noted (E S. It., .'11!. p. ; 35, j). 328; 36, p. 809). and by 
Hildebrandt, noted above, dealing especially with the relative efflciency of 
different cliinati<‘ factors, heat, light, moisture, and evaporation, in so far as 
“they influence plant growth and furnish points of reference for the compara- 
tive quantitative study of climatic conditions as a whole.” 

The problem of agricultural ecology, G. Az/i ((L K. Mo. Weather Rev., 
30 {1922), No. L pp. J93~J96 ). — ^The essential features of a thorough study of 
this problem are outlined. Such a study involves: 

“ Collcetion of data. — To obtain meteorological flgures and biological data for 
comparison, observati<»ns on meteorological factors and biological researches 
will be conducted on parallel lines in the same place, 

** lUlahoration of (fufo.— Leading to the determination of (1) critical periods, 
(2) frequency and intensity of the different meteorological phenomena, (3) 
phenologieal means. Points 1-3 enable one exact biometeorological balance to 
be established. 

^'Application of data (worked out as above). — Leading to the following re- 
sults: (1) Choice of the variety most .suitable to the given conditions, (2) best 
dates for sowing, (3) most suitable cultural operations to escape unfavorable 
climatic conditions and best times for carrying them out, (4) a practical knowl- 
edge of environment for the plant breeder to enable him to obtain the type 
most likely to succeed iiuder actual meteorological conditions.” 

The article gives a set of general rules to be followed in making the biometeor- 
ological observations necessary to establish “(1) the critical period, (2) phe- 
noscopic averages, (3) the i>ercentages of probability of the various meteor- 
ological phenomena for each 10-day period during the season of growth, (4) 
decrease of the yield caused by various unfavorable conditions.” 
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In the author’s opinion the use of the method suggested and described would 
lead to the following results : 

“(1) It would sliow which among the many varieties of a cultivated 
species, such as wheat, is ihe most suitable for a given district. The ten- 
dency to use and introduce over too>wide areas and in surroundings somewhat 
different from their plac*(' of origin tlie new products obtained l>y selection, or 
crossing combined with selection, has already led to many serious disappoint- 
ments. 

“ (2) It would show the best dale for sowing witli the view" of making the 
critical periods coincide with the most favorable weather conditions without 
leavdng out of account tlie length of tiie solar day. which exercises so great an 
effect upon the life of the cultivated plant. 

“ (8) It would demonstrate the most suiial)le cultural operations and the 
best time to carry them out with the object of controlling the negative action 
of unfavorable meteorological factors or phenomena. 

“ (4) It would guide the plant breeder in his efforts to unite in a single 
(individual and in the best proportions lor obtaining the maximum yield the 
character of ‘ spec i tic pro(lucti\ity ’ and of * resistance to the most injurious 
meteorological phenomena.’ ” 

Douglass on climatic cycles and tree growth, A. J. Hknky { V . S. Mo. 
Weather 50 (102^), No. 3, pp. 125-^12^. figs. .)). — This is a <u‘itical review^ 

of work which has previously been noted from another source (E. S. R., 42, 
p. 417). 

Clements on drought periods and eliniatie cycles, A. J. Henry { IJ . B. Mo. 
Weather Rew. 50 (1922), No. 3, pp. 127-131, fig. 1 ). — This is a critical review of 
a paper wdiich has been previously noted from another source (E. S. 11., 40, p. 
209), dealing especially with tlie w’ork of Douglass “in relating the annual 
rings of trees to rainfall and the sunspot cycle as suggesting the possibility of 
using the latter for forecasting the rainfall from year to year. . . . The 
difficulty of combining rainfall statistics for large areas is discussed; it is also 
pointed out that investigations of the suggested relation between the occurrence 
of sunspots and terrestrial rainfall have been made in various parts of the 
world, and further that the net result of those investigations is inconclusive 
and in some cases conflicting.” 

The new i)r©cipitation section of the Atlas of American Agriculture, R. 

Dec. Ward (17. H. Mo, Weather Rev., 50 (1922), No. 3, pp. 117-124, figs. 9).~~ 
This section, which comprises Id diagrams and 69 maps, is described and 
critically discussed, esp(*(ially from tlie standpoints of departures from average 
rainfall, rainfall types, day and niglit rains, thunderstorms and hail, and fog 
and cloudiness. It is stated tliat “the whole folio deserves, and will surely 
receive, very careful and serious study on the part of all who have any interest 
in United States climates, and will do much to establish American climatology 
on a higher plane of scientitic accuracy.” 

Monthly Weather Review" ill. B. Mo. Weather Rev., 50 (1922), Nob. S, pp. 
117-172, pis. U, flffs. 19; 4, pp. 173-228, pis. 22, figs. 6).— In addition to detailed 
summaries of meteorological, climatological, and seisinological data and 
weather conditions for March and April, 1922, and bibliographical information, 
reprints, rovuwvs, iii)stracts, and minor notes, these numbers contain the fol- 
lowing contributions : 

No. 3. — The New- 1‘recipitatioii Section of the Atlas of American Agriculture 
(Ulus.), by R. DeC. Ward (see above) ; Douglass on Climatic Cycles and Tree 
Growth (illus.), by A. J. Henry (see above) ; Clements on Drought Periods and 
Climatic Cycles (illus.), by A. .T. Henry (see above) ; An Unusual Halo Observed 
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at New Haven, Oonn., February 25, 1922, by C. S. Hastings; Complex Solar 
Halo Observed at Eilendale, N, Dak., by C. S. Ling ; An Angle-measuring Device 
for Halo Observers (illus.), by J. H. Gordon; Reetmt Contributions to Dynami- 
cal Meteorology, by E. W. Woolard; Short Metiiod of Obtaining a Pearson 
Coefficient of Correlation, and Other Short Statistical l^rocesses, by P. M. 
Phillips; Climate and Photography, by H. G. Cornthwaite ; Anomalous Storm 
Tracks (Ulus.), by E. H. Bowie; Temperatures of the Soil and Air in a Desert 
(illus.), by J. G. Sinclair (see below) ; and Damage to Wire Service by Heavy 
Snowstorm in Kansas, by S. D. Flora, 

No. Jf , — Formation and Movement of West Indian Hurricanes (illus.), by 
E. H. Bowje; Hourly Precipitation at Nashville, Term, (illus.), by R. Nunn; 
Tornadoes of April, 1922 (illus,), by A. S. Henry et al. ; Rainfall and Flood 
at Fort Worth, Tex., by I). S. Landis; Rainfall of Colombia, South America, 
by A. J. Henry ; Meteorological Notes on ('anton, China, by G. D. Hubbard ; 
and The Problem of Agricultural Ecology, by G. Azzi (see p. 412). 

Climatological data for the United States by sections {IJ. S. Dept. Ayr., 
Weather Bur. CHtnat. Data. S {1921), No. i2, pp. [2S5), pin. 22, figs. t^). — This 
number summarizes the climatological data for each month of 1921 and for the 
year as a whole for each State. 

Climatological data for the United States by sections (U. K. Dept. Ayr., 
M^eather Bur. (Uiniat. Data, 9 {1922), Nos. S, pp. [i.9(>], pis. 3, fig. 1; pp. 
[7y5J, pis. If,, fig. I). — Those numbers contain brief .summaries and detaiknl 
tabular .statements of climatological data for each State for March and April, 
1922, resiyectively. 

Meteorological observations at tlie Massachusetts Agricultural Experi- 
ment Station, .T. E. Ostuandkr and G. E. Lindskog {Massorhusetts Bta. Met. 
Buis, If01-Jf02 {192), pp. Jf eaeh). — Summiiries of observations at Amherst, 
Mas.s., on pre.ssure, temperature, humidity, precipitation, wdnd, sunshine, cloudi- 
ness, and casual phenoineiui during May and June, 1922, are presented. The 
data are briefly discusscnl in general notes on the weather of each month. 

I Climatic conditions at the San Antonio Experiment Farm in 1919 and 
1920J, G. T. Ratui-tk {V. 8. Dept. Ayr, Dept. Circ, 209 {1922), pp. ^-7). — The 
data from observations on temperutiin*, jireclpitation, evaporation, wind, and 
frostless }>eriod are summarized for 1919 and 1920 and compared with the 
averages for the 14 -year period 1907-1920. 

The winters of 191S-19 and 1919-20 were mild. The frost-free periotl was 
274 days, February 2S to November 29, in 1919, and 224 days, April 4 to No- 
vember 14, in 1920. The rainfall in 1919 was 48.62 in., the highest since 1877, 
and in 1920, 22.13 in. The avi'rage for tlie 14 years, 1907-1920, has been 25.14 
in. The total evaporation from a free w'uter surface was 50.56 in. in 1919 and 
60.12 in. in 1920, as compared with (he 14-3"ear average of 66.7 in. 

Temperatures of the soil and air in a desert, J. G. Sinclair {U. S. Mo. 
Weather 50 {1922), No. 3, pp. l^t-tlfJf figs. 2). — Observations at the desert 
laboratory at Tucson, Ariz., show a very large daily and yearly range of tem- 
perature in the surface soil, the daily range being so nearly the yearly range 
that the effects are not transmitted much beneath the surface. 

SOILS— FERTIUZEES. 

Iroquois County soils, J. G. Mosier, S. V. Holt, E. Van Alstine, and H, J. 
Snideb (Illinois 8ta. 8oil Rpi. 22 {1922). pp. 00, pis. J^, tigs. 7).— This survey 
deals with the soils of an area of 719,116 acres on the eastern border of Illinois. 
The topography varies from flat to slightly rolling. With the exception of a few 
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small areas in the northwestern part, the entire county is drained by the 
Iroquois lUver and its tributaries. These streams, together with dredged 
ditches, are said to provide a very goml system of drainage. 

The soils of the county are of glacial and loossial origin ami are grouped as 
upland prairie, upland timber, terrace, and swamp and bottomland soils. The 
brown silt loam upland prairie soil is the most extensive type, covering 60.08 
per cent of the area. 

Chemical analyses and held experiments to determine the fertility require- 
ments and crop adaptations of th(‘ prevailing soil types are also reported. 
These indicate that the soils are relatively dehcient in phosphoric acid and 
nitrogen, but that they are well supplied with potash. 

The chemical composition of the soils of the Belvidere area in New Jer- 
sey, A. W. Blaib and II. C. McLean {New Jemey kitus. But. 362 {1922), pp, 16, 
figs, 2). — ^The resnUs of chemical studit^s ot the soils of the Belvidere area of 
New Jersey, made to supplement the physical study c<uiducled in cooperation 
with the U. S. Department of Agriculture (K. 8. K., 44, p. 18), are reported 
and discussed. 

Analyses were made of about 10(1 samples, including 8ul)soils. With com- 
paj'atively few exceptions, there was found to he a striking similarity in the 
chemical composition of the dilTerent soils of this area. In the majevrity of 
surface samples the nitrogen ranged between 0.09 and 0.14 per eent, and the 
phosphoric acid was about the same or slightly less. q'ht‘ potash approachcnl 2 
per cent or more, and the lime varied from about 0.2 to 0.5, the magnesia from 
about 0.75 to 2, and the total carbon between 1 and 2 per cent. With one excep- 
tion, tlie nitrogen and carbon contents were higher in the surface than in tlie 
subsoil. The phosphoric acid content was slightly higher in the surface soil 
than in the subsoil. Quite frequently there was more potash in the subsoil than 
in the surface soil, and this is considered an argument for deep ])lowiug and 
for deep rooting crops. About half of the soils of the area were found to 
require lime treatment. 

The chemical composition of the soils of the Millville area in New Jer- 
sey, A. W. Blaiu and 11. (1 McLean {New Jersey Slus . Bui. 366 {1922), pp. 15, 
figs. ^). — Results of chemical studies of the soils of the Millville area, N. J., 
made to supplement the physical study conducted in cooperation with the U. 8. 
Department of Agriculture tK. 8. R., 44, p. 718) are presented and discussed. 

A total of 60 samples, including subsuiis, were analyzed, the majority being 
taken from the Sassafras series. With comparatively lew exceptions, these 
soils were found to be low in total plant nutx*ieut content when compared with 
the average soils of the State. Lime and magnesia were delicieut in all soils 
analayzed except in tidal marsh soils. Without exception, a higher percentage 
of nitrogen was found in the surface soil than in the subsoil, and tlie majority 
of these soils showed a rather high lime requirement. 

Water-holding capacity of sandy soils {Wisconsin I3ta. Bui. 339 {1922), 
pp. 77, 78}.— Cylinder studies by H. W. Stewart of the moisture factors of 
medium sand, hne sand, and sandy loam showed that sandy loam utilized its 
moisture more e/Ilciently tlian the sands, particularly in the production of c^orn, 
oats, and oats straw. It waiy also lound that sands are not adapted to the 
production of oats, and that the utilization of moisture in sandy loam was not 
much better than tliat of the sands in the production of soy beans, clover, and 
com stover. The sands were found to supply moisture to soy beans nearly 
as well as sandy loam. Over 560 moisture determinations showed that the 
sandy loam had an average moisture content to a depth of 46 in., twice tliat 
of the sands, and that after June 27 the average moisture content to the same 
depth was slightly lower in the fine sand than in the medium sand. 
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A study of the penetration of rain showed that the soils of coarser texture 
allow the rain to penetrate deeper than do the finer textured types. This was 
further borne out by tiie fact that crops such as clover, soy beans, and corn 
were relatively much better on the coarser types of sandy soil than were those, 
such as oats, with their root system growing near the surface. 

The relation of concentration of soil solution to nitric nitrogen in soils 
containing large quantities of available nitrogen, and their eflPoct upon 
plant growth (A^eio Mexico l^ta. Rpt. 1921, pp. 2Jt, 25). — It has been found that 
on the whole nitrates were not toxic except where there were excessive 
quantities, and even then there was greater injury due to the combined sul- 
phates and chlorids. The plants showed an irregular decrease in yield as the 
total salts Increased. A preliminary field survey showed that where nitrates 
were in excessive quantities other soluble salts also occurred in excessive 
quantities, but as the total salts increased the nitrates increased more rapidly 
than the total salts. 

Partial sterilization or disinfection of soil: Its effects and their causes, 

G. Truffaut and N. Bkzssonoff {Sci. Sol. [Truffaut^, 1 {1922), JVo. 1, pp. 61, 
ph. 10, fiijs. 3). — This report is divided into two parts. 

Part 1 reports studies on the influence of partial sterilization on crop yields 
and niirogen economy. Partial sterilization was effected by the use of heat 
and active chemicals, including aromatic and oily carbon compounds and 
organic and mineral sulphur compounds. 

In the first series of exiteriments with chemicals It was found that calcium 
siilphid gave the best results and was most effective w^hen used at rates of 
from 30 to 40 gm. i)er s<iuare meter of soil (about 0.9 to 1.2 oz. i)cr scpiare yard). 
About as good results were obtained when calcium sulphid w^as used in con- 
junction with an aromatic such as naphthalene. 

In a second series of experiments with seven antiseptics tlie best result.s 
were obtained with sulgine, or calcium sulphid reinforced with calcium car- 
bonate. Medium ri^sults were given by chloro-o-cresol and chloro-w-cresol. All 
of the antiseptics used increased crop yields not less than 37 per cent. It 
w'a.s also found that when a sufficiency of lime, potash, magnesia, and phos- 
phoric acid Is present in soil partial sterilization produces about the same 
increases in croj) yields as is caused by the addition of ammonium sulphate 
or sodium nitrate in proper amounts. The addition of magnesia, manganese, 
or zinc in small amounts to antiseptics seemed to improve their action. 

The second part of the report deals with studies of special microflora in 
partially sterilized soils. It was found that in soils treated with an anti- 
septic having a calcium sulphid base the numbers of Clostridium pasforiamim 
were three times as great as thcjse in untreated sodls. The fixation of nitrogen 
by C. pastorionum was rendered more energetic by such treatment. The de- 
velopment of Azotobacter chroococcum was more intense, and the bacterial 
flora were richer in ammonifying organisms, such as Bacillus megatherium, 
B. mycoides, tind B. arborescens, in the treated soil. Over a period of 75 days 
there was a markeil decrease in the total number of protozoa and a marked 
increase in the total number of bacteria In treated soils. 

It is concluded that In general a treatment of soil with certain antiseptics 
will assure sufficient nitrogen nutrition of crops without the necessity of adding 
nitrogenous fertilizers, and will increase the nitrogen supply of the soil, largely 
by fixation from the atmosphere. 

Boes deep tillage pay? (WistmiMn 8ta. Bui. SS9 (1922), pp. 84, 85 ). — ^The 
results of several years’ study by F. L, Musbach of deep tillage at the Marsh- 
field Substation are said to have shown that deep plowing and subsoiling are 
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not prolitable. Corn on a 5-year average gave the best yields on spring plowed 
land followed by ordinary fall plowing to a depth of from 6 to 7 In., while 
with oats P-year tests showed a slightly higher yield on spring plowed than 
on fall plowed land. Deep tilling gave the lowest yield with both com and oats. 

The fertiliaser industry in the United States, .1. G. Uipman {Jour. Soc. 
Chem. Indus., 1^1 {ltf22). No. 11, pp. 23SH~2.3'7 it) .—Thin is a brief contribution 
from the ]New Jerscw Experiment Stations, presented before the Chemical In- 
dustry Club of London on May 24, 1922. The author discusses sources of 
fertilizer materials in the UnittMl Slates and the manufacture of artificial 
fertilizers. It is stated that under normal conditions the consurai)tion of 
artificial fertilizers in the lTnite<l States is etinivalent to about 7,000,000 long 
tons, and tiiat the industry in the United States represents an investment of 
several hundred million dollars. 

The Southorn States are said to have useil in the past as irnieli as two-thirds 
of the entire fertilizer tonnage of ihe Unite<l States, most of which has been 
used for the cotton crop. North Carolina, South Careliua, and Giy)rgia used 
in a normal year considerably more than 3, 000, (MX) tons. An attempt is made 
to forecast the future development of the manufacture and use of artiticial 
fertilizers in North America. 

Changes in the composition and co.st of fertilizers in Now York from 
1914 to 1921, L. L, Van Slykk (New York State Sta. lUiI. 493 (1922), pp. 
3-12). — A general review is given of <*<)mlitions ndating to the kinds, composi- 
tion, and prices of fertilizers in the State of New York before, during, and 
after the war. The indications are that normal conditions are gradually re- 
turning in these resijocts. Owing to the complexity of conditions, it is stated 
that future changes can not he safely predicted, ])Ut it is believed that the 
tendencies noticed during tlie tMo years will continue for .some time. 

Fertilizers for Maryland soils, A. G. McCall (Maryland Sta. Bui. 24^^ 
(1922), pp, ll')~tr>l, Pus. 7). — Practical information on the sele(dlon, purchase, 
and use of tertilizers for Maryland soils, based on studies of the fertility re- 
quirements of difl’erent soils of the State by the station, is presented in this 
bulletin. 

Soil fertility experiments on lIcKalb, Yolusia, and Westmoreland soils 

{Fennsylimnia Sta, Bui. 170 (1922), pp. 11, 12). — Lime and tertilizer studies in 
the nature of permanent field plat exi)eninents on the three soils showed a 
wide ditTereuce in their degrw of response to the several fertilizer ingredients. 
l‘hospliorus gave a 54 per cent increase over lime on DeKalb soil, 4 per cent 
on Volusia, and 38 per cent on Westmoreland. The addition of potash increased 
the yield of the calcium plus pho.sphorus treatment by 30 per cent on DeKalb 
soil, 22 per cent on Volusia, and only 1 per <*enl on Westmoreland soil. The 
addition of nitrogen to Uie caici\:m-phosphorus-i)ota8h treatment resulted in a 
16 per cent increase in yield on DeKalb soil, 19 per cent on Volusia, and 24 
per cent on WestinoreUind .soil. Acid i>hosphate gave greater yields than rock 
phosphate in every case with one exception. 

Fertilizer work on light soil at Spooner (Wisconsin Sta. Bui. 339 (1922), 
pp. 81, 82). — Fertilizer work by F, L. Mushach and A. R. Whitson on light sand 
soils showed that, with corn, oats, and clover, manure alone was apparently 
sufficient to supply the necessary plant nutrients. With potatoes the highest 
yields wei*e obtained where stable manure was supplemented with mineral 
fertilizers. 

Fertilizer experiments in the Neustadt district conducted during 1921 
by the Agricultural Commission for 8axe-Welmar, Kunzel (l)eut. Landto. 
Presse, 49 (1922). Nos. 7, p. 45: 8, pp. 54, 55: 9, pp. 61, 6*ia).-— The results of 10 
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demonstrations with wheat and of 6 with potatoes, conducted in the Duchy of 
Saxe-Weimar in Germany for the puiiiose of supplying practical information 
on the relative fertilizing values of a number of the newer nitrogenous fer- 
tilizers, are presented in tabular form and briefly discussed* 

Potassium ammonium nltnite and ammonium sulphate nitrate seemed to give 
the best results on wheat, the latter being slightly the more effeclve. Am- 
monium sulphate and ammonium sulphate nitrate gave the best results with 
potatoes, and there was little difference between their respective actions. 

The substitution of stable manure by fertilizers, green manures, and 
peat, B. L. Hartwell and F. K. Crandall (Rhode Island t^ta. BvL 188 (1922), 
pp, 4-^S, fig. 1 ). — The results of the first six years of a study are r(‘ported in 
which an annual spring ai*plication of 32 tons of stable manure alone was com- 
pared with different wiiibinations of fertilizer chemicals used in (‘tmmK'tion 
with green manures, peat, and smaller amounts of stable manure in a 3-year 
rotation, including cabbage followe<l by beets, tomatoes followed by spinach, 
and lettuce foUow<Hi by celery, and the same rotation modified by omitting the 
beets, spinach, and h'-ttuce in order to grow green manure crops. 

In the rotation unmodified hy green manure crorw, 16 tons of manure was 
supplement(Hl in (he spring hy ((‘rtilizt'r chemicals equivalent to l,riO0 lbs. of a 
4-10-^2 fertilizer and tin* same augmented singly with more of each ingredient. 
Peat composted with innt' and suppIementtMi with fertilizer chemicals was 
applied by itself to fumisli tlic same amount of organic matter as was con- 
taine<i in the 16 tons of stable manure. 

Tile yields of the early crops in this rotation were larger with 16 tons of 
manure and the 4~ 16-2 fortilizer than with 32 tons of manure without the 
fertilizer. A conqiarison of the augmented fertilizer with the 4—10-2 fertilizer 
showed that additional nitrogen increased the crop of cabbage and rii)e toma- 
toes but not the lettuce. Additional phosphorus increased the cabbage and let- 
tuce hut not the tomatoes. An extra amount of potassium caused no increases. 
The peat and fertilizer compared with the manure and standanl fertilizer gave 
about the same yiedd of cabbage, a third less of tomatoes, and very much less 
lettuce. 

qiie late crops of the stable manure rotation received no fresh ai>plication 
of manure, and tlic first comparison was betw'ccn the residues from tlie spring 
application of 32 tons of manure alone and of the 16 tons supplemented with a 
second application of fertilizer chemicals equivalent to a half ton of 
fertilizjer. I’he fertilizer and half ration of manure residues increased the 
beet yield 23 per <ent and the spinach 12 j)er cent more than the residues for 
the maximum spring application of manure. There was practically no in- 
crease in the case of late ccicry. All three crops were increased by adding 
extra nitrogen and phosidiorus to the second fertilizer. An addition of potas- 
sium increased only the yield of spinach. 

The foregoing n>tHtion was iiKKlilied to giN)w winter vetch, rye, and wheat 
in plat^e of late bet^ts, and .sweet clover, red clover, rape, and oats in place of 
late spinach and early lettuce. Willi one exec*ption the green manure plat.s 
received no stable manure. The early cabbage and tomatoes received the 
etjuivalent of a ton of 4.5^-8-2 fertilizer and the late celery the oquivjilent of 
2,500 lbs. of 4.5-7-3 fertilizer. Only about a 10 per cent increase was attained 
in any case by an extra amount of any of the ingredients in these fertilizers, 
and usualy there was no positive increase. The green manure plats yielded 
more cabbage than the plats receiving only manure but about a fourth less 
tomatoes and celery. When^ in one case 8 tons of manure was added each 
spring to supplement the green manures and fertilizer, there was a slight gain 
in yield, 
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Compostiiig rock phospliates with organic ammoniates (Georgia 8ta* Bpt 
IBtl, p. 9 ), — is stated that when a mixture of cottonseed meal, rock phosphate^ 
and soil was composted for five months, from 60 to 70 per cent of the total 
nitrogen and from 25 to S5 per cent of the dry matter were lost The addition 
of a small amount of ammonium sulphate lowered the loss of dry matter to 
8 per cent, while 60 per cent of the nitrogen was lost. The total phosphorus 
made available during the composting ranged from 7 to 20 per cent. The use 
of large proportions of costly ammoniates such as cottonseed meal in a coin- 
post mixture is considered inadvisable under ordinary conditions. 

[Soil fertility studies in lioulsiana], C. I). Cain (LouUiana Stas. Rpt. 1921, 
pp. 11, 12 ). — It is stated that the results of a 3-year rotation experiment where 
a compost made of cotton seed, stable manure, and acid phosphate was used 
showed clearly that it is essential to have organic matter in the sandy soil 
of north Louisiana in order to get favorable results with commercial fertilizers. 
The plats where comiaist was used for a long time gave more than twice the 
yields of cotton, corn, oats, and pea-vine hay than plats where commercial 
fertilizer was used alone. Where commercial fertilizer was used in connection 
with stable manure the yield of cotton was increased 15 per cent over that 
from plats where stable manure was used alone. Stable manure seemed to be 
the most essential need for corn in the sandy hill sections, and sodium nitrate 
gave good results for oats. 

Top-dressing of pastures, E. Breakwfxl {Affr. (Uiz. N. S. Wales, 33 (1022). 
No. 4, PP- 267-269 ). — The results of three years’ experiments on the top-dressing 
of pasture soils, consisting of trials of different fertilizers on plats containing 
a mixture of introduced grasses and cow grass clover, are reported. 

The application of fertilizers to introduced grasses on different soils was 
found to be distinctly beneficial. Superphosphate and potassium sulphate ap- 
peared to be as beneficial if not more so than a complete fertilizer which in- 
cluded sodium nitrate. The use of superphosphate aud potassium sulphate re- 
sulted in a remarkable increase in the clover over the grasses. The use of the 
complete fertilizer, including sodium nitrate, appeared to result in a more 
balanced proportion of legumes and grasses. 

Irrigation and fertilization with wet activated sludge, H. C. H. ShentOn 
{Catuid. IJfipin., 41 {1921), No. 8, pp. 10, 13 ). — The results of a number of 
studies from different sources on the fertilizing value of wet and dry activated 
sludge are summarized and discussed. Attention is drawn to the difficulty 
of drying activated sludge owing to the large bacterial and protozoan content. 
It is concluded that wet activated sludge can be pumi>ed several miles onto 
fields at a cost comparable to that of railway carriage, cartage, and distribu- 
tion, and that the distribution of liquid sludge will under favorable conditions 
be much cheaper tlian the preparation and distribution of dried sludge. 

The utility of starfish as fcrtlUzer, A. Vachon (Roy. Soa. Canada, Proc. 
and Trans., 3. scr„ If, (1920), Sect. V, pp. Chemical analyses of raw 

and specially treated and dried samples of starfish are described and discussed. 
The dried starfish contained lime 17.11 per cent, magnesia 1.42, sulphates 0.32, 
potassium 0.074, phosphoric acid 0.3, and total nitrogen 0.77 per cent. 

Mineral resources of the Waynesboro quadrangle, Tenn., H. D. Miseb 
(Term. Geol. Survey BuL 26 (1921), pp. Ill, pis. 16, figs. 7) .—This investigation 
includes sections on limestone aud phosphate rock. 

The technical production of nitrogen, ammonia, and ammonium sul- 
phate, G. SCHITCHABDT (Samml. Chein. u. Chern. Tech. Vortrage, 25 (1919), pp. 
213-260, figs. IS). ^Technical methods, processes, and apparatus are discussed, 
and an existing plant for the manufacture of ammonium sulphate Is de- 
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scribed. A list of German patents for the obtaining of nitrogen and the manu- 
facture of ammonia and aminoniuni sulphate is also given. 

Catalysis and synthesis of ammonia, P. Fibmin {Indva. Chim. [Paris], 9 
(1922), No. 99, pp, U7-ir)1, figs. 4).--An analy.slg is given of the factors Involved 
in the catalysis and synthesis of ammonia, accompanied by curves and tables 
of data. Such factors as temperature, pressure, type, and surface area of 
catalyst, gas velocity, etc., are discussed. 

Experimental research on the manufacture of nitrates by biochemical 
oxidation of ammonia, E. BouLnANOKii (Ann. Inst. Pasteur, 35 (1021), No, 9, 
pp. 575-602). — Studies on (he biochemical oxidation of ammonium solutions in a 
peat medium tor the production of nitrates are reported. The peal was placed 
in small glass beakers and treated at regular intervals with solutions containing 
different ammonium compounds and calcium carbonate. The peat was also 
inoculated witli cultures of nitrifying bacteria. 

It was found tliat the addition of more than 200 liters of a solution con- 
taining ammonium sulphate per cuhic meter of peat per day retarded the 
develor)ment of the nitric ferment. This is attributed to the excess of ammonia. 
'^I'he use of much smaller treatments was more satisfactory, and additions of a 
solution containing 2.5 gin. of ammoninin sulphate per liter at rates of from 
20 to 40 liters per cuhic meter of peat per day permitted the multiplication of 
the nitric ferment and prevented the incomplete oxidation of ammonia to 
nitrites. Tiies(‘ treatments could he increased little by little, but not to exceed 
200 liters jier cuhic meter of peat per day (»f a solution of 7.5 gm. of ammonium 
sulphate pi'r liter of water. Any stronger treatments increased the quantity 
of unnitrilied ainimmia. When the solution <'ontnined 1.5 gm. of ammonia and 
from 40 to 50 gni. of eah ium nitrate per liter nitriheation was much retarded, 
and it WHS necessary to reduce the rat(‘ of treatment to a maxiiniiin of from 
75 to 1(K) liters per (Mihic meters ef peat. 

The presence of nifrutes at the beginning was found to interfere with the 
multiplication of (he nitrifying bacteria. Eor this reason better results were 
obtained when tlio llrst (reatniont was made with ammonium sulphate solution 
than when ammonium nitrate was used. After the nitrifying population was 
well established, it wa.s possilile to use a solution of ammoninin nitrate without 
trouble. The best rosmlts were obtained with ammonium nitrate solution pro- 
duced by the double decomposition of ammonium bicarbonate and a solution of 
ealcluni nitrate drained from the nitrifying medium. This process of produc- 
ing amnionium nitrate had considerable advantage from tbe industrial stand- 
point over the pna^esss involving the double decomposition of ammonium sul- 
Iihate and calcium nitrate, since tJie formation of calcium sulphate was avoided 
and the lime was recovered in the form of calcium (*nrhonate and used again 
in the nitrif.ving solution. 

It was possible to obtain tiie maximum production of nitrates by repeate<l 
additions of the ammonia solution to the same nitrifying bed, and (he use of 
several hods in series* by passing the effluent from one to the other is considered 
unnecessary. The highest concentration obtained by this procedure was 13S 2 
gm. of calcium nitrate per liter, but the treatments required for this gradually 
arrested nitrification. It was found possible to produce regularly a coneentra 
tion of 120 gm. of calcium nitrate jier liter. 

It was further found that such materials as puzzolan and light, porous vol- 
canic slags may he advantageously substituted for peat in this process and 
overcome a number of tbe diflleulties attending its use. 

The effect of rock phosphate upon the corn possibility of the phosphoric 
acid of the soil, G. S. Fraps (Texas ^ta. Bui. 269 (1922), pp, 5-17, figs. 5). — 
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Pot experiments to determine tlie effects of rock phosphate upon the removal 
of phosphoric acid from soil by corn and sorghum are reported. The soils used 
were deficient in active phosphoric acid. 

Fifty crops on about 25 soils removed an average of 5.53 parts per million 
of phosphoric acid with no phosphate treatment, while with 1 ton of rock phos- 
phate, equal to about 300 parts of phosphoric acid per million of soil, the phos- 
phoric acid removed was increased to 9.43 parts per million. The average 
percentage of phosphoric acid removed from rock phosphate was 1.3 and from 
soil phosphates from 0.5 to 1.75. 

Increasing the phosphoric acid added in rock phosphate from 300 to 600 
parts per million increased the removal of phosphoric acid from soil per crop 
an average of only 0.63 i)arts per million. The i)ercentage of added phosphoric 
acid removed was 1.4 for 300 parts per million and 0.8 for 6(K) parts per million 
on the same crop on tlio same soil. The percentage of added phosphoric acid 
removed per crop was 1.43 when 1 ton of rock phosphate per acre was added, 
0.8 when 2 tons were added, and 0.5 when 4 tons were added. It is noted that 
additions of rock phosphate exceeding 1 ton to the acre had coiui)aratively slight 
effects upon the amount of phosphoric acid removed by crops, the additioii.s 
following the law of diminishing returns and the returns diminishing rapidly. 

Soft Florida phosi)hate was slightly more effective than hard Tennessee phos- 
phate. The percentage of added phosphoric acid removed was 1.0S for the 
former and 1.52 for the latter. The amount of pliosphoric acid removed from 
diealcium phosphate was much greater than that removed from i‘ock phosphate, 
and was not approached by the large applications of phosphates. 

It is concluded that Uie i>hosphoric acid of ro(*k pho.sphate when added to the 
soil is not as highly available as the active phosphoric acid already present in 
the soil. 

Potassium supply of the soil (0//fo Sta. Biih S5S {1921), pp. XII, XIII ). — 
Studies to determine to what extent lime and various fertilizer materials,* in- 
cluding gypsum, sodium nitrate, ammonium sulphate, and phospliates, are 
effective agencies for converting soil potassium into available forms are said to 
indicate that whatever effect calcium sulphate, sodium nitrate, and other 
materials may have for increasing the availability of potassium, it is chiefly 
that of releasing potassium which has amimula ted in an ab.sorbed or fixed con- 
dition after the continuous breaking down of potassium minerals by various 
agencies. These materials are said to release more potassium from soil that 
has received additions of soluble potassium salts for a period of years than 
from unfertilized soil. The absorption of soluble potassium salts is less when 
the soil has been fertilized with potassium. 

liime requirement of the soils of New Hampshire (New Hampshire iSfta. 
But. 203 (1922), pp. JS, 19). — A summary of the results of lime rcfjuirement 
determinations by H. U. Kraybill of soils from six New Hampshire counties 
is presented in tabular form. This requirement, as determined by the Truog 
method, varied from 2§ to 3^ ton.s of ground limestone per acre. 

Idme top-dressing experiment ( Pennsi/lvania 8ia. Bui, 110 (1922), p. 24 )- — 
A lysirneter study to determine how far slaked lime and ground limestone will 
travel downward in a bare fallow soil and a soil covered with a closely 
trimmed sod when exposed to the weather showed that more than one-half of 
the lime in either form remaineti in the place at whicli it was applied and 
only one-fourth moved downward more than 1 in. in the soil. It was found 
inadvisable to use lime as a top-dressing in a compact loam or clay soil, but 
that the lime should be worked into the soil. 

The fate of the coarse limestone particles in plat 34 of the general 
fertilizer experiments (Pennsylvania Sta, Bui. 170 (1922), p. 24). — An exam- 
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iDation of sampleB of soil which six and a half years previously had been 
treated with coarse limestone particles, some of which did not pass a 12-mesh 
sieve, showed that both the coarse and medium particles had the fresh blue 
color of tlie orij?inal stone and showed well-defined, sharp angles indicating 
little weathering. This field test is said to confirm the pot experiments carried 
out by the station showing that coarse limestone is not of economic value to 
the farmer, and that for serviceability the finer the stone tlie l)etter the 
result. 

Kelative value of different forms and amounts of lime ( Pennsifl rania Sta. 
Bui. J70 {1922), p. 12). — Studies of the relative values of ground burnt lime, 
iiydrated lime, and ground limestone when applied in different amounts in a 
rotation of (Hu-n, oats, wheat, and hay showed that the three forms of lime iiave 
equal agricultural value, but that the costs of burnt and hydrated limes are 
excessi\e tis ('omi)ared to tlie cost of limestone. 

Influence of silicates on growth of plants and on their utilization of 
phosphorus {Ohio fifa, Bvl. S5S (1921), p. X/Z/l.^-Tbe favoraliie effects of 
l)last-furna(*e slag and other silicates on crop growth are attributed to the 
ealciurn and magnesium furnished. Increased amounts of silica are said to 
have been assimilated by i»lan(s groAvn on soil receiving additions of different 
forms of soluble and insoluble silicates. No evidence was obtained tliat the 
utilization of phosponis by plants was ai>preciahly influenced by added sili- 
cates. 

Effects of borax on plant life (A'c<r Hampshire Ktn Huh 20H (1922). p 
27). — Studii's l>y J. U. Neller of the influence of borax on corn, pofatees, and 
beans showed (hat a given borax appli(*ati(m was most liable to be harmful if 
applied in drills below the seed or seed jiieces. Bean and corn plants were 
more susceptible to injiir> than ])otatoes. Applications of anhydrous borax 
at the rate of 8 llis. per acre was the largest amount that could be ai>plled 
with safety in drills to beans. The limit for corn was somcnvliat under o lbs. 
and for potatoes slightly above 5 lbs. Applications of lime pn'vented some 
of the injury to all three crops, ^Yhile g>psnm and manure were also beneficial 
with corn. 

AGEICULTUEAL BOTANY. 

The distentive agencies In the growth of the cell, D. T. MacDougal {^oc. 
Hxpt, Biol, and Med. Pror., 19 (1921), No, S, pp. 103-110). — Experimentation 
during five years shows that substances known to accelerate or facilitate 
growth also carry the hydration of living and dead cell mas.ses and of pemtosan 
protein colloidal masses to a point beyond that which may occur in pure wat<u\ 
The hydration reactions of living cell masses, of dried tissues, and of jdates 
of colloids simulating the composition of living matter having been determined, 
attention was turned to exrieriments wliich might afford a means of estimation 
of the action of such material in the vacuolated cell. 

It is concluded that all substances whicli may apjiear in the cell in the 
colloidal condition of reversible gels must be taken into account in any 
adequate interpretation of cell action, particularly growth. Albumin, pen- 
tosans, soaps, and lipins are thus to he taken into consideration in cell me- 
chanics, The actual identity of living matter Is not a question of structure 
but Is one of integrated action, not one of equilibria but of energetics. All 
attempts to find separable membranes to protoplasts by diKS.section and by mi- 
croscopic and ultramicroscopic methods has ended negatively. All of the sub- 
stances known to promote growth which have been tested have be^^n found to 
15905—22 3 
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iiirelernte iu Uvhij!: (.‘oils, dead cell luiisNea, ami protein ijeiitosan — 

soap jellies at ])arr(‘nlariz(‘<l coiK-ent rations from O.Ol to 0.(XKK)1 m and throujjli 
a raiij^e of pH from 4 to 11, 8uch action would represent the action of young 
cells. The se(‘ond phase of growth of the (*(41 is accompanied hy tlu' synergetic 
formation of vacuoles setting up eondithms \\liich luive hitherto been inter- 
pr(‘led in terms of osmotic (Mpiil hria. Some new interpretations se<un to he 
required hy facts presiaded. 

Th(‘ attcmj)( is re<*(»rdcd to make ui> ami ojierate an artitlc'al cell, the outer 
wall of Mhu'h should he a tixed (•x)lloid of clay, wood, or }>archment, and a 
lining or plasmatic la.ser of reversible gel, simnlaCng protoplasm, with a view 
to obtaiirng information as to tin* accumulation o1 elec'trolytes in the cell with 
resultant oviuhn lancing osmotu* potentials. Siicli crdls tilled with water and 
immerst»(l in water show' an intake and e\<*reii<>n for a eontinnons period of 
d() to SO days at ir>° (\, during whieli time the vacnoiar content of the e»‘ll is 
reidaml two or tlirei^ times. 

'rile conr.se of nuMaholism, tlu' action of hglit. and tlie transpiration of water 
may he lieUl to a<*cou\i{ for the (‘<au*(‘ntrat loii of cariiohydrah's and ele<*trolytes 
and tile (*onvi‘rsion of ^ngals and ]»rot(‘ ns to more higlily osmotically active 
forms in h'jnes and oilier organs. Tlau'e occurs in many traiMs of the ])hint an 
accnmulalion ot mateidal in wdiich dilTusion or excretion ma.\ be said to work 
against osmosis after the g(‘neral manner illustrated hy glandular action in 
aninnds Tla^ use <>! tii(' artdieial c'eli ]>r<anises results of inti'rest in the solu* 
tion of su(*]i prohl^'ins. 

Direct and indirect determinations of permeability, \V. J. Ostkhhoct 
{•four. (fen. Phjf.siol , ) Vo />;>. Jin /). Lack of diriM't and 

satislactory ini'ans of determining tin* penetration of substances into the living 
(*(‘11 has greatly h.nnpcK'd ili(‘ stn(l\ ol pia'ineability. 

Methods for oiitaimiig <ell sap from .NiPdla without eontamination are 
dcserihed. '(’(‘sts of llic ((dl sail show' that in a balaiictM solution of XaNth 
plus (’at NO".).' (berc i^ a slow peiief rat loii of Xo.i and the <*ell remains in a 
normal condition, bin in inire XaXOt (hen* is rapid iiemdration aceompanied 
by injury, inasrmicli .is deP'rminations ot electrical eomluctivity give the 
same r(“-ult, d ma^ )m* ( omdudeil (liat tli s method gives reliahh* information 
regarding permeability. While observations on ret'overy fi'om plasmolysls 
giv<‘ similar results, tlie metliod is less satisfactory. 

The penetration of cations into living cells, iM. M. Bhooks {•lour. Ovn. 
f^hu^iol , // {11)2,1), \o. o’, i)ji A'fl-.i'tO) —Direct tesis of the cell sap of Nltelhi 
sliovv that the lu'otojilasui is iiormallv permeable to Li, Os, and Sr, and that 
penetration ;s m<»r<* ra{‘id in an nnbalanecd (hat in a halanecHl solution. 

The origin of the elcctricaJ charges of colloidal particles and of living 
tissues, .1. Lokh {-Jour. (Icn. Phif.sioL^ ) {Ji)2.t), Ko. ,i, pp. Wlicn a 

solution of a salt of gelatin or crystalline egg albumin is separated hy a col- 
lodion membrane* troiu a wateiy solution (free from pr(»tein) a potential dlf- 
fertmee is set up across tlie memlu'ane, in which the i>roteiii is positively charged 
111 the case of r>rott*:n-JHd(l salts and negatively charged in the case of metal 
proteinates. The* turning jioint is the isoelectric i>oiiit of the protein. 

“Measurements of the pH of the (insieie) protein solution and of the out- 
side watery solution sliovv that vvlien equilibrium is established tlie value pH 
inside minus pH out sub* is positive in the case of pr(»tein-acid salts and nega- 
tive in the case of metal proteinates. ... At the iso-electric point where the 
electrical charge is zei'o the value of pH inside minus jiH outside becomes also 
2 ;ero. It is showui that a potential dlffertmee is established l)etw'mi suspended 
particles of i)ovv(Iered gelatin and the surrounding watry soliitioen, and that the 
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sign of charge of the parlicleH in positive when they contain gelatin-acid salts 
while It is negative when the powdered particles contain nndal gelatinate. . . . 

“ Measurements of the pll inside the ijowdered particles and of the pH in the 
outside watery solution show that when equiLbrinin is estahlislied the value 
pH inside ininiis pH outside is |M»sitivo when the powdered purtich‘s contain 
a gelatin-acid salt, while the value t>H insale inirins pH outside is negative 
when the powdered particles contain Xa gelatinat(‘. At the isoehH*tric point 
the value pll inside immis i)Il outside is zerrj 

The addition oT neutral salt< depresst*s tlie ehu'trn^al eharg(^ of the pow- 
densl particles of pr<»tein-ncid salts. It is shown that the a(ldUi<ui (d salts to 
a suspension of powdc'nsl particles of g«‘latin chlorid also diminislies the value 
of i)H inside inimis pH outsnU'. . . . 

‘*A11 these luoasMiremenis pro\(‘ that tli(‘ ('lecti’h*al fhai’ges of suspended par- 
tides of prot(*iii are determined excliisnely hy IIh' Donnan erpiilihrluin.” 

The physiological role of anthocyaii, S Jonpsco {Coin fit. Acfiil. Sn. 

\Paris'], 112 Xa JL pp. contrast t<» (ni(‘sti»>n‘< of oriirin, 

rorination, and formalivt* (onditions as regards anthfK'van. most of which prob- 
lems bav(' Ixs'ii attacked witlt some sm*cess, tin* question of t)hysiological role 
remains to date almost coin]>letely nnsolved. thotigli f*ertaiti contrasted views 
l)y different {intbm’s tn*e (dted lienu'n 

Hxperinientatiou was carrb*d out by the author with wheat and buckwlieat 
plantlets (i(‘\ cl<ii»e<l in darl\i\ess to a length of from to 5 < 111 . then exposed 
to light during --IS hours, and jifterwanls to darl'^iK'ss < luring peruxls rang- 
ing from d To To <Ia>'^ under (»bser\ at ion, after which the\ were subjected 
to chemical analysis. Tiu' rcsultvs of smdi smalysis arc' tabulated for both 
plants as r('gards* glucosids, stigars (reducing and nonreducing), ^tarc'h. and 
cellulose'. 

From the data pn'sc'utc'd it is concluded that in hc-th whc'at and huckwhea*^ 
wdnc'h had formc'd anthoc^an pignumts m litrht and wlm h wc'rc' afterwards kept 
ill darkness, the* anthoc*,\an and tIa\onic' gliicoids decr(*ased scmsihh in ])i*opor~ 
tion to tlie huigth of the* jieriod of darknc'ss A c'caisiderahic' portion of the sum 
total disapp<*ared under sucli (‘ondition’^ 

Studies on the ph.ysiological role of saptoiiii, \ (h*n. (>rn Hot . 

22 {H)20). Xo. d.sd, pjh '/ — Similes in\ol\i]m tlu' same' Icndmicim* and 
plants as reiiortcd by Korsakc>fr (K S lb. :i:5, p .VJ-l ) ha^c ht'cn earned on, 
with tlie result that during the \ <'n('tativc' d(‘\ eloimu'id ol t^opfoutr'id offiannjis 
the saponin (*ontent of tlie roots remained c'onstaut, l.Uc'r dc'ereasing and remain- 
ing low during thc' iormation <d )>loouis and seeds, and tiien iricTcasing progres- 
sively. The results from Aprontcuimn (fitJuKfo agreed with tlutse rei>orted by 
KorsakotT. 

The effect of the accessory siihstanccs of plant tissiK* n])on growth of 
bacteria, O. T. Avkuy and II. J. (Koc* i'rpt. Biol, oiifJ l/r ch J*vov , IP 

{1921), No. 2, pp. US, -It appears that the presence' in mc'dia of certain 

substaiK'es contained in fresh jvlunt tissues not only siq^plics ihc‘ nec-c'ssiiry 
factors for gnnvth of the liemoglohinopinllc l>n<*iHi hut fivuishes also the 
requirements for the cultivation of other bacteria whic-h multiidy only under 
certain restricted conditions. One of these is the nnictiou of the media wiiich 
in the presence of plant tis.sue may he made to var> over a much wider zone' 
without retarding growth; another is oxygen tension wddeh similarly s^^enH to 
rtKjulre for sensitive organisms much less acemrate control in tlu' presence of 
plant tissue than in its ahsen(‘e. 

The exact nature of the substances contained in plant tissue upon which 
these properties depend is not yet determined. The studies so far made, ht>w^- 



426 


EXPERIMENT STATION RECORD, 


IVoh 47 


ever, suggest tliat they are related to the presence of certain oxidising and 
reducing enzyms in fresh plant tissues as well as to the presence of so-called 
accessory food sul)stances. 

The effects of radium rays on metabolism and growth in seeds, A. C, 
Rbsdfield and E. M. Bkight (Jour. Gen. Physiol,, 4 H922), No, S, pp, 291-401).— 
The authors have carried out a series of experiments designed to test the effect 
on radish seed of /3-rays of radium on those metabolic pnxiesses which result in 
the production of carbon dioxid, and to demonstrate whether any correlation 
exists between alterations produced in these activities and the ability of the 
protoplasm to take part in cell division and growth. 

The output of CO 2 given off before germination had time to take place was 
measured in the apparatus described by Osterhout (E. 8. R., 41, p. 524). The 
data are presented in tabular form, tlio results Indicating that no direct relation 
exists betw(‘en the effect of /5-rays on CO 2 metabolism and growth In radish 
seeds. The important point demonstrated by the present exjieriments, in con- 
trast with others Indicated, is that the changes in the rates of CO 2 production 
and cell division do not always go hand in hand; one may he increased by 
exposures which retard the other. 

It is because radiations have a si)ecific action on certain physiological proc- 
esses, in contrast to others, that their characteristic effects an^ produced. 
Consequently it is regarded as unjustiftahle to make any general assumption 
concerning their action on the chemical changes of living matter as a whole. 

Comparative studies on respiration. ---XIX, A preliminary stage in the 
progress of ether anesthesia, E. V, Smith (Jour, Ocn. Physiol , 4 (1921), No. 2, 
pp, 157-162, figs, 2). — The inetliod cMnployed in these experiments was that 
described by Osterhout (E. S. R., 41, p. 524). The material used was wheat of 
a pure strain, uniform in growth, viable, easy to grow, and very constant as to 
results. 

From the results as presented descriptively and graphically, the author con- 
cludes that the first effect of ether is to cause a depression in the rate of rt'spi- 
ration. Tills is follow’ed by a rapid rise above normal, which in turn is suc- 
ceeded by a fall. With the concentrations used (1, 3.05, and 7.3 per cent) the 
respiration is ultimately reduced to api)roximately the same level, the time 
required for this result being less for the stronger concentrations. Recovery 
is possible after removal from the ether even in cases when respiration has been 
brought somewhat below normal. 

Comparative studies on respiration. — XX, The cause of partial recovery, 
O. L. Inman (Jour, Gen. Physiol., 4 (1921), No. 2, pp. 171-175, figs. ^).— The 
author finds that the respiration of Chlorolla is diminished by exposure to 
hypertonic salt solutions. After a short exposure there is e()mplete recovery 
when the algae are removed to the normal medium. After a longer exf)Osure 
recovery may he incomplete, though staining with methylene blue indicates 
that few, or none, of the cells are killed as the result of the exposure. It would 
seem, therefore, that this treatment produces a ptTslstent lowering of the rate 
of metabolism. Such a condition of metabolism is also found after e^xposure to 
chloroform. 

The biology of Goodyera ropens, J. Costanttn and L. Dufotth (Reih O ^ n . 
Bot., 82 (1920), No. 384, PP. 529-533). — In the Forest of Fontainbloau, G, repcm, 
thought to have been introduced about 1854, shows the presence of a saprophytic 
and apparently symbiotic fungus, supposedly a new species and described 
herein as Wiizoctonia goodyerae repentis. 

Inventories of seeds and plants Imported by the Office of Foreign Seed 
and Plant Introduction during the period from July 1, 1917, to Decern- 
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bejr 31 .« 1918 (U, S, Dept. Agr.^ Bur, Plant Indus. Im^entories Nos. (1922) ^ 
pp. 55, pis, 4; 5S, pp. 86, pis. 4, fig. 1; 54, pp. 56, pis. 4; 55, pp. 48, pis. 5, figs. 2; 
56, pp. 34 , pis. 6; 57, pp. 54 , pis. 4 )^ — Descriptions and economic notes are given 
of more than 2,000 Introductions of seetls and plants made between July 1, 
1917, and December 31, 1918. 


FIELD GEOPS. 

rileport of Held crops work In Georgia, 1931] (Georgia ^ta. Kpt. 1921, 
pp. 6-8, 15 ). — Garrick led corn varieties with 20.8 bn. per acre. Applying all 
the fertilizer to corn when knee high gave the best results, idaeing all under 
at planting followed in efl’ectiveness, while broadcasting gave the poorest yields 
of the iin^tliods tested. Plats of corn top-dressed with 4(X) lbs. of 8— 4-3.5 fertil- 
}z(‘r, with sod linn nitrate, acid phosplnite, and with kalnit in the same amounts 
as contained in the fertilizer, gave indications that most of the benefit from 
toji'dresslng wdth a complete fertilizer comes from tiie nitrate contained. 

College No. 1 Inaded the cotton varieties and seems to give promise for boll 
u'oiwi] condition.s. A plat dusted ii\e times with calcium arsenate gave an 
increase of 254 lbs. of seed cotton per a<‘re over the untreated plat, wdiich 
about paid for the <*<>.st of treatment, ("otton spacisl 8 and ]2 in. ujiart gave 
the best results, wbile lat(‘ thinning did not prove better than thinning at the 
regular time. ^\'Jle^ f<‘r(ilr/.(us analyzing 8-0 3, S-1-3, 8 2-3, 8-3-3, 8~4~3, and 
8 5-3 w(‘rc apjilied to as many ditYerent plats at the rate of 4CK) lbs. i>er acre, 
a steady increase in yield took phice with th<* incnaise of nitrogen up to 3 i:>er 
(*ent, but (hercafli'i a sliglit decrease was note<l. With appli(*atious of GOO lbs. 
ot fertilizer per acre witli 8 i»er cent of phospiiorie acitl and 3 per cent of 
nitrogen in eveiy case, and the potash Naryiug from 0 to 9 per cent, a gradual 
increase in > ield occuried up to 4 per cent potash when a decrease begun. Acid 
pho.sidiate applieii at rates of trom 5(.) to 500 lbs. per acre on plats receiving 
<-<pial amounts of pottush and nitrogeiii with rye turned under as green manure, 
uiipeared to have no effect on the yield, plats wdtliout iiho.siihate producing 
eiiuully as w^tdl. The most prolitable yield was obtained with 200 lbs. of an 
8 -3-3 fertiUzei*, which gave an increase of 274 lbs. of seed cotton. An 800-lb. 
application actually decnnised the yield w hen compared with 200 lbs., producing 
a much hirgor stalk wdth less cotton. 

Considering the production of cotton by nitrogen in the form of sodium 
nitrate at 100, the nitrogen in the form of sodium nitrate and cottonseed meal 
produced l'I4.7, ammonium sulphate 101, velvet beau meal 100, cottonseed meal 
100, sodium nitrate and ammonium sulphate 93.7, dried blood 86.8, Nitropo 83, 
and peanut meal 75.9. 

Top-dressing oats with sodium nitrate increased the yield 70 i)er cent, and 
ammonium sulphate was proved to be 90 per cent as available as sodium nitrate 
for this purpose. The uiaximmn yield of sweet potatoes was secured from an 
application of 8-3-3 fertilizer. 

[Report of field crops work in Louisiana, 1031], W. G. Tagqaut, A. F. 
Kiodkk, and G. D. Cain (Louisiana Stas. Rpt. 1021, pp. 5, 6, 9-11, 12 ). — The 
further i)r<)gress of eiirlier work (E. S. R., 45, p. 223) is described. 

In experiments with sugar cane at the Sugar Exfieriment Station ammonium 
nitrate gave highly profitable returns and wms followed closely by calcium 
cyanamid, nitrate of soda, and sulphate of ammonia. Cottonseed meal gave 
better returns than tankage, and 72 lbs. of phosphoric acid apparently pro- 
duced more than 36 lbs. Results with clovers on fall plant cane showed the 
necessity of inoculating cleaned sweet clover seed but not seed in the hull. 
Crimson clover planted on fall plant cane smothered tlie cane and is recom- 
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njemletl for a full oover croi). E 511 cane again aliowe<l a high sucrose content 
and resi8tan(*e to mosaic, hut its tonruigt' was extremely disappointing. 

At Baton Uoug(‘ the use of cottonseed meal and acid phosphate with organic 
matter doubled the yield of corn in continuous cultivation over that obtained 
by these niatenals witlK)ut organic matter. Velvet beaii.s in a 2-year rota- 
tion, oats, and legumes, gave more cotton than did either soy beans or cow- 
peas. Considerably more cotton was produced in a 2-year rotation of corn 
and cotton with so> beans in the <*orn than in the same rotation omitting soy 
beans. Where btdh velvet l)eans and eorn were planted in the same row, the 
yields were considerably larger and without noticeably greater damage in the 
corn Ilian where beans were in allernate v<>ws or every Iblrd row. (Continuous 
cotton did not make enough to jiay for the pi(*king. Breeding and selection 
work was contijincd v\ith cotton, corn, and oats. 

Prolitic (*orii vatjcta's sliglitl.v oiityield(*d the otlnu* varieties at the Nr>rth 
Louisiana Station. The leading cotton varieties included Cleveland strains, 
Tri-(k)ok, Dixie-Triiiniph, Dcltatvpe W<*l)ber .SPS5, Weblau* 411-4, and Kx[)ress, 
Arlington and Virginia soy beans niad<‘ tli<^ largest yiehls for bay and swneil 
to pnxlnee the larg<‘st amount of grain <4 the new varieties testtsl. 

[R€*port of field crops work at South Missis8i}»pi Substatiofi« 

E. B. Fkkris and F B Bkuiardson (M Sfa. Ihd. ^01 pp. 

14, IG, f<S’) — Tin* jirogi'esN is reiiorted <»f work along jhe same gen<*ral lines as 
beretofon' (E S 11, 4r». i». U(‘sults of fertilizer trials with corn, cotton, 

and sweet potatoc's are tabulatial and discussed A selection of Lone Star 
cotton with l.OSO lbs of seed cotton hal in yields, while Fostm* 01(12 wuh first 
m money vahn‘ per a< i*e (^4ton s])a('ed 0 .n. in the drill outyielded that at 
12 and 24-in <lis1anei*s. ll.islings Prohtie pnMlm'tMl tb(‘ liighest yields of tirst 
grade (‘orn per ucri' among 2(1 varndu's <4 corn tested. Porlt> Ui<‘o sw’tH?t 
potatoes out.\ icbbal Triiimiili and Xaii(> Hall, and .Japanest^ See<led Bihhoii cane 
firoved mmh snp('rior to (ioosema'k .sorghum NotCvS are also given on bur and 
other clo\ers. hairv vetch, Icsjiedcza, and carpet grass. 

fReport of field crops work at Holly Springs, Mi.ss., Substation, 19211 1, 
<\ T. Amls (. Uv. V s /. S' ?/;/>/ X7e Hid 202 (1021), pp. 0-27, Hoh. tS’).- -<k)ntinuution of 
work s mihir to ibat report(*d earlier ( K. S U.. 45, p. 120) is dc^seribed, in- 
cluding \arj(*t.\ t(‘sfs with cotton, eorn, ami s\\ (s*t potato(*s. Cultural directions 
are lirictly outlined for cotton, .sv\(‘et notatoes. alfalfa, and miscellaneoiis 
forage erojis. The fi'i'tihzer experiments with cotton gave indi<*ations that a 
mi\tur(‘ ot 2(M) lbs ae d ])hospliate ami 100 lbs. so<)nim nitrate, or its ecpiiva- 
lent in oilier forms (»f nitrogen, about me(4s tln^ reuiiirenuMits of the brown 
loam sods, Uesults ot spac'ing trials suggest JTft. rows on thin upland and 
not ov(u‘ 2, .54't rows on valle.v land, with 2 stalks every foot, for the best 
yiehls. 

Although an nnfavorabl(‘ Maison rendered a fi'rtilizer and bean te.st with 
corn rather incoiieiusiv e. an ap]di(*ation o( both aebl phosphate and sodium 
nitrate api>!ie<l at planting a]>})an‘ntly gave the best rtssulls. Beans grown in 
the corn rtMlnced the .vield of tlie latter only slightly. It is deemed advisable 
to plant velv(4 beans betvv(‘(ui the rows after eorn is 0 to 8 in. in height in 
5.5-11. rows, wli]l(' <41ier beans should he planted at the saiiu* time as the corn. 

[Report of field crops work in New Hampshire, 1920—19311 (Nvir 
JIampHhire Hta Hid. 200 (7022), pp. Id, 17, /8).--Ext)eriments with tiedd crops 
were continued by F W'. Taylor and XL <L Eastman as heretofore (E. 8. K., 
4d, p. 528). 

Sunflowers are indicated as a go«ul sub.stitnte for corn where the hitter can 
not be grown .successfully, making 22,(J tons i>er acre, or 70 per cent more than 
the average of (*orn varieties. The leaves and stems of inoculated »oy beans 
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contained 2.26 per cent of nitrr>sen as compartMl with 170 In the iin inoculated 
beans. K?irly plantings of silage corn, iti cooia‘ra(ioii willj the U. S. Depait- 
ment of Agriculture, <lid not HPl>ear to be nolicenl)ly belter for silage than 
later ])lanting8. Variety tests of silage corn are alsf» re[)orted. 

[Report of fl«dd erop.s work in Pennsylvania) {J^ainHijlvania Sia Bnl. 110 
(1022)^ pp. 7-1 fh. — I^eadiug Aurieties In the siuall-grain tests inehuhsl Foiirtli 
of July, Rig Four, Jai>nn. (iolden Uain, Victory, and Sixty Day oats, Fhaiiotle- 
towti barley, and nine Uildxai spring wheat. A selection of Fuleaster winter 
wh<*at, designatHl as Pennsylvania 44, has noted in dcdall (F. S. H., 4('», 

p. HOT). The tlndings to <late of a wheat survey indicate that Fuleaster and 
others of its type are hy far the m<mt eoninumly grown, witli (dfina, Diehl- 
Mediterranean, Leap, and Ued \Vav<‘ (d some i>roniineii('c\ Ovtu- half of the 
wheat is i)eard(‘d and nearly all is red graine<l. 

Corn varieties are recommended for the various sections of the vStafe. 

The best two strains ot timothy <lerived Irom seedlings from choice mother 
l)lanls ha\e outyielded eoinmercial timothy hy an average of 715 and SH5 lbs. 
of bay per acre, re.stiectively 

H'he Rural group maintained its sujvremacy iji })otato variety tests as tbe 
best grou]) of [jotatoes tor PeniiK.\ h ania. Sun sprout ing <lid not gl\e slgniticant 
inereases in yield. 

Manure and <‘onii»lele fertilizer gavt* the higiiest > ields uial the best turfs on 
t»ermanent jiasture 'rh(‘ us(‘ of 0 * 1*1 iliz(*r, esp<s'iall> nitrogen in the form of 
sodium nitrate. in( r(*ased ihe stand and \igor of Ktmtm'ky bine grass, Wtiite 
clover was most abundant and \igorous on plats recei\lng comnlete fertilizer 
or iuanun‘. 

Tbe b(‘st prodmers ot alfalfa hay ha\e been tlie Ibdtic, ('o.^sack, and tJrimin 
strains of tin* ^ariegat^^tl group and Dalifoi nia-gro\s n s(a‘d of Die common 
grouj). I'enivian alfalfa and coinimm alfall.'i fiom (ddle-giouu seed were badly 
winterkilled, l)ut tiie other strains suftenMl little injury d’nrki'stan alfalfa has 
gi\<*n yields (-onsiderahly lo\\<*r than seed of eoninaui and variegated altalfas 
grown in tids country, 

(Field crop.s) work of tlie Sail Antonio Fxperifnent Farm in IPIO and 

1020, (1. T. Uatmu-'s (f \ N. /h'pf. .D//., Drp/ i'lrc 20!) {1022). pp. dd, 

Sli ). — Continuing preMous work (Fi, S K., 4:i, ]». KU). the ItllP .\ ields of all 
crops in rotation exc(‘pt cotton gr(*ally exciMsled tlie a\(‘rage yields for th<‘ 
jveriod ItKf.)- Pd20. In llfdd, all crops with the ex(‘(‘ption of liwarf milo gave 
fair (o excellent yields. Rotation has gixen higher .\u'lds than continuous 
cropping in spite of the v<‘ry fertile soil. Th<‘ increase in yndd was not so 
great in years of good rainfall, but the adxantuge in the control orf weed pests 
was greater, 'fhe value of the earl^v preparation of land was plainly dem- 
onstrated. 

The use of aiiout Ki tons of barnyard manure per acre lias increaseil the 
yields of cotton, milo, ami hay sorghums. Oats for hay Imve given iiractically 
equal yields from manureil and unmanured t>luts. whereas observations of rota- 
tions Including <»ats for grain with manure indicate that invariably Hie appli- 
cation of manure diM-reases the grain yield by encouraging ex(‘essive plant 
growth, esiiecially in years <»f low rainfall. Although a^ernge ylehls for <'rops 
in general are slightly in favor of inanuring, the henetits ar(* held inslgnilicant 
and the increased returns liave not Justified the practice where adilitioual ex- 
ramse Is ineumxl. The use of rye, eowpeas. and field peas tor green manure 
was not Justified by increased yields. 

Tbe results of J919 and 1920 substantiate previous conclusions rt'gardhig tbe 
futility of subsoiling. Plats bordered wdth a bank of eartb to prevent run-off 
Of rain water did not retain more moisture than did those without borders, and 
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nothing has been indicated by the experiments that would justify the addl* 
tlonal expense. 

Cora and cotton under biennial cropping showed decreases in yields as com- 
pared witli continuous cropping in experiments carried on since 1910, while 
the reverse was noted with oats and sorghum. For crop production in the 
San Antonio region a long period of fallow does not appear to be warranted. 

In tests reported by H. G. McKeever, Kasch ranked first in yield among 
(otton varieties, but Acala, a close second with fiber from Itl to 1/V in. in 
length, was greater in indicated money value. Tlie results of cultural experi- 
ments indicate that with a season at all favorable for cotton the yield can be 
materially increased by leaving the plants close together in the row. This 
close spacing increases the chances of making a crop either by setting the 
bolls before the weevils become very numerous or when weevils destroy all of 
the first squares, by the greater droughbresistaut qualities of the single-stalk 
plant. 

Comparisons by E. B. Brown of H4 varieties of corn from southern and 
soutii western sources, ranging from very eiirly to very late in maturity, 
demonstrated the greater average pnxUicti veness under continuing favorable 
conditions of the late maturing varieties as compared with earlier varieties. 
Alternate interplanting of early and late nuituring varieties showed no ma- 
terial decrease in yields in 1919 and increases in drier H4\MsonK, and tijc method 
seems of value for general application in the region. At spacings <>f 8, 12, 14, 
10, and 22 sq. ft. i)er plant in 1919, a prolific variety gave 17, 20. IT, and 50 
per cent increases in yield per plant over a single-wir variety, demonstrating 
its greater efiieiency in adjusting itself to different spacings. Both single-ear 
and iirolific varieties made their maximum yields at spacings S sq. ft. per plant 
in 1919 and at 4.1 sq. ft. in 1920. The single-ear type oidyielded the prolific^ 
hy 1 hu. per acre at tlie 4,1 sq. ft. spacing, but it was outyielded at the other 
spacings by from 2 to 10 bu. No material yield differences were sh<»wn be- 
tween plats of corn with oovvpeos l)etween the rows and those of similar row 
spa<‘ing but not interplanted. The yields and stands varied inversely as the 
distance between rows. 

Sumac sorghum made the highest forage yield in 1919, 7.950 lbs. fier acre, 
while dwarf hegari made only a little over 2 tons. Limited (‘xperiments with 
small grains are also described. 

Amraoti field peas gave the maximum grain yield, or 114 hii. i)er acre, while 
Fra He, whi(!h produced only 10 hii. of seed, made the most hay. 2.85 tons. 
For grain the optimum rate of seeding field peas is about 90 lbs. per acre under 
such seastmal conditions as in 1919, For hay or green manure, not more than 
50 lbs. of seed need be used. 

In variety tests with flax since 1915 the maximum yiehls have varied from 
3.48 to 15.4 bu. per acre, and profitable yields were secured only in 1919. 

Observations of plantings of Rhodes grass show the difllciilty of obtaining a 
satisfactory stand from a first seeding, probably to be remedied by allowing 
the first crop to mature seed before harvesting. Maximum yields may be ex- 
pected from stands two years old. Cured hay is relished by inilcb cows and 
work animals less than Sudan or well-cured sorghum hay. The cost of the 
seed and uncertainty of a stand do not recommend the general ustj of Rhodes 
gi’ass as a hay crop in the immediate region. 

[Report of field crops work in Wisconsin, 1920-21] {Wiaoonfiin 8ta. 
Bui, 339 U922), pp. 19 j 87-112 j 113, 114, 11) • — Further progress of experi- 

ments with field crops (E. S. R., 45, p. 226) is reported. 

Inoculated canning peas on a highly fertile silt loam, in studies by O. O. 
Bryan, showed increases in total weight of plant and In nitrogen content of 
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while the weights of pods and peas were the same as on uninoculated 

plats. 

Mixtures of alfalfa and timothy, seeded by L. P. Graber and N, T. Nelson 
in the proportion of 3 : 1, outyielded alfalfa alone for all cutting stages by 
nearly 1 ton per acre, or 25 per cent, the increase lieing entirely in the first 
cutting. Two cuttings of alfalfa alone in the full-blooni stage yielded the 
same, 4.4 tons, as three cuttings in bloom, but with liay somewhat inferior 
in quality. Two cuttings of the mixture in full bloom gave 0,4 ton more hay 
than tliree cuttings in A bloom. Two crojis of rather coarse woody or 
stemmy hay secured from alfalfa alone, cut during the seed stage, amounted to 
0.5 ton less than two crops from the full bloom stage. The seed stage with the 
alfalfa-timothy mixture produced two crops of coarse hay, with a greater 
amount of timothy in the first crop than in any of the earlier cuttings. 

E. J. Delwiebe found that, compared with the parent strain, (be set'd yield 
oj the pedign^ed strains of’ Manchuria soy beans has been increased from 19 
to 90 per cent, although the date of maturity was not altercHi. In spite of the 
niiusually long and hot season at Marshfield and Spi)oner, early types produced 
more seed than the late kinds and equaled them in bay production. The 
eighth year of breeding soy bean selections for increased oil content showed 
E. W. Llndstroin that tlie Ingh and low line strains gave iodin indices of 134 
and 125, rpsp<M‘tively, as compared with 180 for linseed oil on the same basis. 
Seloi'tiun within either line failed to change the quality of the oil. The 
inqmrity of th(* variety at the time the experiment i)egan is held responsible 
ff>r the original effect of selection, (’ontinued selection for u higher quality of 
oil is probublj useless when once a pure line of soy beans lias btnai i»red. and 
hybridization or the continued analysis of new strains are suggested for the 
further increase of quality. Five years' data on the relation between (piality 
and amount of oil in tljc plant show that (lie increase in quality was aceom- 
fianied by a very slight decrease in (be quantity or percentage of oil. 

In 1921 Smlan grass seeded as late as July was nearly headed out and fit 
to make into Jiay by (lie latter parr of August, according to G. B. Mortimer. 
Sudan in a normal sand made an excellent smother crop, and quack grass w'as 
eradicated successfully in two infested fields. Twenty or 25 ihs. of good seed 
gave the best results either broadcasted or drilled. Plats seeiled with 10 lbs. 
of Sudan per acre Avith 1.5 bii. of soy beans of the varietie.s Medium Early 
Green, Manchu, Ito San, and Wisconsin Early Black averaged 4.1, 4.3, 4.6, 
and 3,5 tons of cured hay <*oiiiposed of 17.5, 23, 29, and 42 per cent, resi>ectively, 
of soy beans. A 1.5 bu. rate of seeding was found best for soy beans. 

Canadian Albotrea sweet <;lover, secured by II. A. Moore, proved much finer 
In stem and more leafy than biennial white sweet clover and yielded 12 bn, 
of seed j>er a<Te. All field tests with Hubain sweet clover were failures, and 
the weeds grew so abundantly that the clover did not even make good hay. 
Tests by H. W. Aibertz suggest kudzu to be of promise as a forage plant. 

Investigations by E. D. Holden demonstrate that sunflowers can be grown 
successfully under almost any climatic and soil conditions In the State, and 
with a larger tonnage of green material than any other silage crop. Silage 
from sunflow'ers in ^ bloom were somewhat more acid than com silage from 
the same field and contained considerable fibrous woody material. Fed on a 
part ration of the silage, cows were gradually induced to clean up more of it, 
but tliey did not eat it readily and picked out the com in the mixture. 
Silage fmm sunflowers in full bloom proved unpalatable and of i)oor quality, 
and cows ate it sparingly and fell off in milk production, whereas silage from 
a cutting with only a few plants blooming was eaten readily and without 
decrease in milk flow. It is stated that much of the evil ettect of sunflower 
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may be prevented by early cutting. The best quality of silage has been 
obtained from a spacing of not less than 6 in. in the drilled row. ('Jorn and 
suiiiiowers drilled together in rows at the Marshfield Substation in proportions 
of 1:1, 2:1, and 3:1 by volume produced 11.5, 12.3, and 10.7 tons per acre, 
respectively, as coiiipared with 11.5 tons from all sunllowers, Siinttowers 
broadcasted on fallow at 45 lbs. per acre early in .Tune grew exceedingly dense, 
and in July and August the ground was found absolutely bare of other 
vegetation, proving the value of sunllowers as a smother crop. 

Cold-n^istiint corn obtaiiieil by 11. 1). Leith by germinating in an ice box 
can be planted from 10 to 14 days earlier than ordinary corn. Hesults of time 
of planting tests at Spooner seemed to indicate tliat early varieties produce 
larger yields when planted late, provided the frost is later in the fall. 

Seven->ear averages with wheat, oats, and lairley show no advantage of 
drilling o^er broadcasting. Work with oats has been noted (K. S. U., 47, 
p. 335). 

(3ov(T variet.v tests showed conclusively that imported red clover, at least 
from regions of mild winters, does not withstand Wisconsin winters. Red 
clover originally imiiorted from Europe, but long grown in Aineri(‘a. lias become 
iK'climated undoubtedly through the survival of the hardiest plants. 

At Marshfield, l>elwi(*he found a peiligreeil Early Jjiva spring whetit to yield 
ld.5 hu. per aen*. uhile Marquis made only <»7 hii., and at Ashland it was mucli 
more resistant to stem rust than other varieties. Jiaving 77 per (vnt of clean 
stems, as conijiared with common Early Java 35 ]>er cent, Marquis 40, fife 35. 
and durum 25 jier ciait. The five highest yielding wheats at Ashland were all 
hard winter varieties of tlie hoarded t.\J»e, making from 30.4 to 20.8 hu. per acre. 
Winter wiieat continues to maintain higher yields than spring wheat, the 0- 
year average of Manpiis being 23 2 fni., while ptMligreed sele<‘t ions of Turkey Red 
and Racska made .37.2 and ,35.,0 hu , respectively. Tests on time and rale of 
seeding winter wheat by Leith recommend fall planting of winter wheat in the 
latitude of Madison as late as the last week in Se]>teml)er. tine bushel of schmI 
jier acre ajipears adi^piate 

Work with lienq) b.v A. 11. Wright, in <*ooiKU‘ution with the Office of Fiber 
Investigations, (1. S. O. A., was continued. During 1921, Wisconsin produced 
tJiiee-foiirtlis of the hemp fiber of tlu‘ Liiited States. Eight fhousaml acavs, 
more tlian 1,0(K) acre.s over the preceding year, were growm in the State, in spite 
of unfavoruhle condiiions develoiied in connection with tlie crop of 1020. 

A^ailabIe data do not indicate that filler flax has made a show ing suffiident 
to warrant its coimuercial production on marsh .sods. Investigation of tU>er 
Hun: see<l re\eaU‘il no varieties of ffi)er flax vvhhdi could he considered pure that 
are being growui on a commercial scale, although fiber flax is readily improved 
h.v .selection. The pure strain Saginuw'. whi<*]i is superior in height, fre(‘dom 
from branching, purity, and resistum*e to lodging and disease, averaged about 
40 in. in heiglit in 1921. or from (5 to 12 in. highcu* than other strains of fiber 
flax grown comutendally during the same season in other sections of the coun- 
try, while the seed yield was 0 hu. jier acre. 

Breeding work with sorghums for sirup by Wright is also noted. 

Summer tillage in Montana, (I McKek {Moutam 87a, Virc. 102 (1922), 
pp, 4 ). — The province of summer tillage and the reas<ms for the practice are 
.siiecilied, preparatory treatments for laiiil to be summer tilleil are offered, with 
suggestions for the care of summer-tilled land after ifiowlng, and methods of 
seeding crops following summer tillage are briefly outllnetl. 

Management of meadow.s and pastures, (L L, Schubter {Delaware 
BuL ISO (1922), pp. 16, ftps. 3). — Seeding methods ami nmaagemeiit practices 
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are outlined for uieadouj^ and pastures, aial mixtures are recommended for 
various land tyiMjs. 

The results of top-dressing exi)erhiieiits with grass and the hay yields in croi) 
rotation tests, taken together with the cost of tlie fertilizer iiuiterials used, 
point to a top-dressing of r>0 lbs. of muriate of potash with eithm- 125 to 300 
lbs. of acid phos[»hate or KX) to 150 lbs. of sodium nitrate per acre for the most 
economical returns on mixed clover and grass meadows or pastures. Wh6n*e 
clover ))re(lonnniites in meadow's in rotat.oii, from 250 to 400 Ihs. of acid phos- 
phate and 50 to 100 lbs. of muriate of potash per acre is recommended. Where 
timothy and mixt^il gra.sses predominate, from 150 to 200 Ihs. of sodium nitrate 
or 300 to 350 I)»s. of ammonium suli)lmte wdtli 50 to 150 lbs. of aekl jdiospbale 
and 25 to 75 lbs. of muriate of potash per acre is advised. Liming is advised 
for increases in yield ol bay ami iini>ro\emeiit of (piality. “ Kvery pasture is a 
problem b.> itsclt and will have to Is* tnated ao<‘ording to tlie individual needs.” 

Silage crops for summer and winter feeding, M. K. jMd'oLLAAi {Wenlcrn 
\\ Sto. Ifiiiiu. HuL, 10 Ao. /, Jl-tO ). — Cb'oiis and cultural 

metlcKls are recommended foi‘ summer ami winter silage. 

Kate of seeding tests with Uussian .siinllowers suggest from 10 to 11 Ihs. 
of seed jier acre. No ihlTcrence in pala(abiiit> was observed when silage made 
from immaliiie sunllowors, immature siintlowers and immature <*orn mixed in 
(^ual jiroportions. or suntlowers in lull bloom was fc‘(l to cattle. 

Alfalfa fertilizers ( A c/r 1/c.rno Sta. R/O. 1021, /> 2H ). — Although r(‘sults in- 
dicated that manur<‘ is probably the lertiUzer most needled for alfalfa on the 
heavy clay soils, 15 tons per acre did not elVec t an increase in yiebl over 7 tons 
sutlicient t<» pay lor the additional manure A<‘id jihospbate protiuced only 
sligbtl.^ less ba,\ than 7 tons of manure. Hone meal, sodium nitrate, and 
alfalfa meal showed tin* lowest fields for the two years lestcai. giving even less 
than the cbe<'k plats. 

Some i>hase.s of breeding w<»rk and se<*d production of irisli potatoes, 

VV. .1. Yorivc. {SuuUi (Unolutd Stu. ItuL ilO {JUi2), pp. 20, Jinx Jf) — The further 
progress of hrei'ding work wuth Insli p<aaloes ( K. S. It.. 3P, p 531) is reported. 

'The failure to obtain see<lliiigs approaching liookoiit Mountain in st*tal i>ro- 
iluction may Ih‘ due to the fact that the.v have laam grown onl> as a spring croji, 
i. e., at a .scaisnn oi the .vear when conditions are unfavoralilc lor s<*ed produc- 
tion. The tact tliat in tlie fall crop of Lookout Mountain vegt‘tative growth 
was highl.v correlated vvilli seed production and wdli .vield of tubers, while a 
somewhat less degree of correlation was lound between the se^M production and 
>ield of luluu's. apparent !> indicates that the conditions favoring one character 
also favors the others ami tliat no mutual antagonism exists between the sev- 
eral cliaracters, rather than an inherent coiiiie<*t ion between the characters. 
T^ookout Mountain is lieterozygous with respect to tloral color and shape and 
color of tubers, and apparently homozygous as to ilepth of eyes. 

Failure to get seeil may lie due to hereditar.v sterility of the pollen, unfavor- 
able environmental condition.s, and the shedding of the blossoms, which is prob- 
ably the munifestation of the hrst two causes, t'onditions during the blooming 
season which iirohahly favor se^nl jirodindlon are a gnulually declining tem- 
perature and especially cool nights. An average minimum temi>crature some- 
what under tK)® F. and a maximum temperature of about 75*^ seemed favorable. 
Tetnperatun* data for the inonlhs of Septemlx^r. 3918, 3919, ami 1920 suggest 
that moderately cool wt^ither, particularly at night, favors th<‘ seating of seed, 
and that a gradually falling temperature with moderate moisture is especially 
favorable. 

Separation of the blossoms occurs about half an inch below the hlos.som at 
a point marked very early by a constriction of the stem, underneath wliich is a 



484 


expertmekt stahon record, 


[Vol. 47 


layer of merlsteniatle cells. I^ter tbe abscission layer becomes concave and a 
calUislike mass of tissue is formed. When the bud or blossom blasts, changes 
take place in the cells on the upper surface of this layer, so that the portion 
above is easily broken away and the callus quickly heals the exposed surface. 

Potatoes in South Dakota, A. T. Evans, G. .Tansskn, and M. Fowlds (South 
Dakota Sta. Buh 196 (1922), pp. 376-^VW, 1,10-^415, figs, P). —Cultural and field 
practices for the production of potatoes In South Dakota are suggested, to- 
gether with results of experiments with the crop at the station and substations. 

Varietal trials indicate that in general Early Ohios, Irish Gobblers, Rural 
New Yorkers, and Burbanks are best suiiCMl for South Dakota conditions. 

Tests of selection methods indicate that hill selection will outyield select 
tuber plantings, and that the latter in turn will outyield bulk plant Ing.s. Large 
potatoes outyielded culls from the saino stock with striking consistency, pro- 
ducing 44.2 per cent more in the Early Oldo and 40.2 i>er cent more in Carman 
No. 3. With both varieties the results coincide in favor of the large seed piece 
over all others and the medium seed piece over the smaller. 

Plats of Irish Cobbler at Highmore plowed fi and 12 in. deep averageii 64.2 
and 61.2 hu. per acre, respectively, during the i^eriod from 1015 to 1021. in 
elusive. The results of date of seeding tests at Highmore show May 15 to 
i)e tJie best date for planting in that locality. Thirty-inch liilling outyielded 
its nearest drilled competitor, 42 by 12 in., and its nearest hilltHl competitor, 
.‘10 in., by 13.2 per cent each. 

Bhelling percentage in grain sorghum, A. B t^oNXKii and H Kakhcr 
(Texas Sta. Bui. 29 Jf (1922), pp. 3-11, figs. 2) — Tlie grain (‘ont«‘nt of grain 
sorghum heads in exi:)erim€‘ntH at the Tmbhock Substation ilnrlng 1010 to 1921, 
inclusive, averaged in fetorlta 75.2 cent, kaoliang 74 5, white mllo 74, 
blackhull kafir 73.1, red kafir 72.7, yellow milo 71, darso 70.7, Schrock kalir 
00.0, and pink kafir 00.5 per cent, or from 1,504 to 1,300 lbs, of grain per ton 
of heads. Individual strains within a class varied (*ons’ideiahly, indicating the 
possibility of producing higher grain-l>earing strains. Altliougli the rates of 
seeding embraced in the experiments. 3 to 30 in. between plants in the row, had 
little effect on the percentage of grain in ilie heads, the opposite reactions of 
kafir and rnilo in rospef‘t to shelling percentages when grown at varying spacing 
in the row indicate that kafir is better adapted to thick se(Hiing than milo as 
fur as concerns shelling percentage. Milo showed much wider annual variation 
in shelling percentage than kafir. 

Effect of different reactions on the growth and nodule formation of soy 
beans, O. O. Bryan (Soil SH,., 13 (1922), No. Jf, pp. 211-^302, figs. 15).— A study 
was made at the University of Wisconsin of the influence of acidity and 
alkalinity on growth and Inoculation of soy beans in solution and sand cultures. 

Shive’s nutrient solution favored the growth and Inoculation of soy beans 
In sand cultures but not in solution cultures. Crone’s nutrient solution was 
favorable for growtl) and inoculation in both solution and sand cultures. 

The reaction of the nutrient solution in contact with growing plants did 
not remain constant very long, unless the initial reac4:ion of the solution was 
the optimum for the plants. The rate of change in reaction was greater in the 
alkaline range than in the add range. Plants growing rapidly apparently 
influence this rate of change rather than slow growing ifiants. The most 
favorable reaction for growth and Inoculation of soy beans was pH 6.5. The 
limits within which inoculation took place were about pH 4.6 and 8, and the 
limits for growth of soy beans were about pH 3.9 and 9.6. The critical H-ion 
concentration for nodule formation of soy beans was slightly less than that for 
plant growth. The different strains of soy bean bacteria showed small differ- 
ences in regard to critical H-ion concentration. 
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Corn grew at a greater acidity and alkalinity than the «oy bean or cowpeii. 
The data indicated that the cowpea apparently has a greater range of reaction 
at which nodules are formed than the soy bean. The reaction of plant juices 
varied with the degree of acidity or alkalinity at which the plants were grown, 
except tliat the juice of the (*om leaves showed little change. The juices of 
the roots followed the reaction of the media more closely than did the juices 
of the leaves. 

Sweet clover, C. R. Megee {MicMtfan Spec. Uni. US {1022), pp 14, 
figs. d). — The desirable qualities of biennial white sweet clover are pointed out, 
and practices considered profitable In the production of hay and seed are 
recommended. Fertilizer trials with the crop have been noted (E. S. K., 46, 
p. 518). 

A test at the station indicates tliat sweet clover should he cut just before the 
blossom buds appear and when from 6 to 8 in. in height, or high enough so 
that a few leaves will he left on the stubble. Extension mower shoe soles, de- 
signed for leaving a (> to 8 in. stubble, are illustrated. 

Sweet potato storage studies, 11. O. Thompson, J. H. Beattie, et ae. {V. S. 
Dept. Agr. Bui. 1003 (1922), pp. 18, figs. ff). — Experimental work on methods of 
sweet potato storage, carried on from 19T2 to 1921, is described. 

With careful handling the shrinkage ranged from 5 to 9.39 per cent, averag- 
ing 7.52 iier cent, where shrinkage under commercial handling varied from 7.4 
to 20.4 per (*ent and averaged 10 per cent. Decay amountiHl to 0.45 per cent 
under careful handling and 3 per cent under commercial handling. Sweet 
potatoes stored In houses lost from 0.5 to 2 per cent from deiniy, while those 
stored in hanks and pits showed losses of from 4 to 40 per cent. Those injured 
in harvesting and liandling lost 28.13 per cent by shrinkage, and stock that 
was carefully handled lost 13.83 per (^ent. Sweet potatoes sorted from time to 
lime during the storage period showed greater losses from decay than those 
not sorted. 

Storage teats witli single crates of each of the important varieties of sweet 
potatoes showed the shrinkage during the curing period (20 days) to vary 
from 6.07 to 10,27 per cent. The average loss in weight for all varieties for 
the storage j^eriod (160 days) was 16.52 per cent. Sweet potatoes stored at 
50 to 55* F., 55 to 60^ and at 60 to 65^ lost 13.83, 15.27, and 15,7 per cent in 
weight, respt'ctively. Sweet potatoes of the Nancy Hall, Southern Queen, and 
Big-Stem Jersey varieties stored in crates showed greater shrinkage than when 
stored in bins. The average temperature in bins filbnl with sweet potatoes was 
higher than that of the surrounding air. When stored in bins under uniform 
conditions Southern Queen showed the least decay, Porto Rico and Nancy Hall 
were about etiiial, and Big-Stern Jersey decayed the most of the four. Nancy 
Hall w'as the lowest in shrinkage, Southern Queen next, Porto Rico next, and 
Big-Stein Jersey was highest. 

Tobacco Investigation [in] Lancaster and Clinton Counties { Pennsglvania 
Sta. Jinl. no (1922), pp. 2S, 24)- — ^A’^arious experinients with tobacco were con- 
ducted as heretofore (E. S. R., 44, p. 735). When usetl as 8U]>ploments to 
barnyard manure, muriate of potash was found Injurious to the burn of the 
leaf, whereas the sulphate was beneficdal. Within certain limits, sulphate of 
soda could be substituted for sulphate of potash. 

Carlic and other factors inditencing grades of wheat, J. E. MirrzGER 
(Maryland Bta. Bui. 246 (1922), pp. 99-116, figs. 3).- -Analyses of samples of 
wheat of the 1920 and 1921 crops gathered in surveys of IVlaryland, in co- 
operation with the TT. S. Department of Agriculture, are tabulated, and dis- 
cussion Is given of the relative influence of moisture content, weight per bushel. 
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foreign material, and garlic content in lowering the market grade of wheat. 
Practices for eradication of garlic are outlined. 

Of the samples tested 81.4 per c*ent graded No. 3 or lower on account of 
njoisture alone. Weiglit j>er bushel was the determining grade factor in only 
3.4 per cent of the samples of newly threshed wiieat and in 6.4 per cent of the 
<)kl wlieat. Corn cockle and rye siithcienl to affect the grades vvex’<^ found in 
aimnt 7.5 per cent of the sample.s. Only 6.4 per cent of the 1626 crop samples 
contained as few as 10 garlic bnlblets or less, but 24..') per cent of the 1921 
crop samples (*ontained less than 10 hulblcts per 1,000 gm. In both surveys 
the bulk of the garlic was found in the samples of the lowest grade. 

The test weight of grain : A simple iiictliod of determining the accuracy 
of the te.sting apparatus, E. C. Bokknkk and E, IT. Uopks {C. N. Dept. Apr. 
But. 1065 pp. 1H. fipH. ^O.— The “ test weight i)er bushel *’ is tlie weight of 

the volume of grain reciulred to fill level full a Winciiester busliel measure 
of 2,150.42 cu. in. capacity, and should not be confuse<l with the “ legal 
bushel,” which is based on v eight instead of measure or volume This publica- 
tion describes apparatus f<»r taking tlie test weight (E. S. K., 36, p. 441), 
l)oint8 out the caus(»s ol variations m making wcigi\l-por-bu.shel d(dermlna' 
tions, enumerates sjavial points to ob.serve in making correct weight-per 
bushel tests, and outlines method.s of determining ac(‘nrac.v of the test kotM*‘ 
and the accnra<‘y and sensitivenc'ss of the beam. 

Commercial agricultural seeds, 1021, coiuj)d(Ml by .1 Moiihf. {Maine 
i^la. Off. Insp. 102 (/.92/), pp. H2~94) -Ucsnlts of examinnl i<»ns of otlicial sam- 
ples of agricultural seeds In 1921 arc talmlated. 

Results of seed and legume iiioculant inspection for 1921, .1 <1. Etskk 
{Neir Jersep ^^tafi. Bat, 360 (/.922), pp. .>-.17). — Tables show tlu' purity and 
germination of about 340 olliciai samples of s<^d tested during the year ende<l 
July 1, 1921. U<'sults of analyses of 34 otlicial samples of legume inoculants 
are also given. 

The bliiewecd and its eradication, K. E. I\Aai*KT{ {Te.run Sta. Hut. 202 
{1022), pp. 3~18, J). — The hincwecfl {nelHinlttus efhanft), a lau’enipal 

propagated largcl> from the persi.stent underground steins, is a native in 
])arls of west and .southwe.st Texas, wliere it grows inconsiucuoiisly in tlie 
sod to heeome a troublesome pest when the land is pnt into enitivation. The 
weed product's a large seed crop, but reproduction in this way is very limittMl, 
repeated tests liaving shown only about I per cent germination. The seed 
required a long time to germinate aiwi si»ronted at very irregular intervals. 

Ex])eriments in eradicating tiie blueweed ha\e sliovvn conclusively that it 
can be killed out completely in less than (wo .seasons by jJowing at intervals 
of about tvvo months during tin? growing staison. Plowing 7 in. deep proved 
more eflicieiit than 4 in. deep. Listing deei) or slialiow or cutting the weeds at 
the surface w’llh a line or other iinidement were iru'ffective in coniparisoii 
w’ith tliorough idowing. A f'omhination of deep plowing, smotlier <*rops, ami 
clean tilled row crops will he effedive on larger and more tliiiily infested 
areas, hut badly infested iiatclies slionld l)e uncropped and tlie weed eradi- 
(‘ated by more intei>sive measures. 

HORTICTILTTTRE. 

[Horticultural activitic.s at the New Hampshire Experiment Station] 

(.Vein Hampshire Bta. But. 203 {1922), pp. 13. t/f, 24-26, 27, /ip. 1). — A progress 
report (E. K. H., 46, p. 335) for the year ended June 30, 1921. 

In continuing studies in fruit bud formation in the Baldwin apple (E. 8. R., 
33, p. 44), begun i)y the station in 1908, the tillage cover crop plus fertiliser 
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plats again showed the greatest growth iiierenae, as imlicattHl by ineasurenients 
o1‘ trunk diameter and annual twig development. In 1920 the fertilized plats 
in this experiment ontyielded the unfertilized by api>roximately 50 per cent, 
and, furthermore, it is believe<l that the fertilized trees are more regular in 
bearhig, (Computations of the i>rol>able error irt average yield and growth i)er 
tree for tlie different treatments showe<t considerable variation in respect to 
yield in three small })lats, one in sod and tlie others tilltnl in alternate years. 

Further work in tlu' shading project (K. S. U., 40, p. 108) showed that th(‘ 
inoivsture and total nitrogen c<»ntent are high4*r in (lie growth of shaded tlmn 
unshaded trees, wltli free reducing sugars and starch lower. 

Studies <»f the chemh'al changes in the wood of girdled trees showed an ir>- 
crease in free n'diicing sugars and sucTose and a dwrease in total nitrogen 
and moisture as compared with untreated trees. (Jirdling also st'mulnted fruit 
hud formation. 

Measurennaits of the growth in peach trees receiving various fertilzer treat- 
ments indicated nitrogen to he tJie chief factor in in-omoting vegetative de- 
velopment 

I’hat manure plus fV'rtilizer is nioia' efiectue tliim manure alone in pr(» 
moting >i<»Id \ (‘get ahles was indicat(*d in the maintenance of fertility in 

garden soils pr<»ject, tlie data tor wliicli are i>res(‘ntpd in detnil(»d tabular 
form The plat r(‘c(‘!vin.g: plant food at the rate of 10 tons of manure, 100 
Ihs. nitra1(‘ of ‘-oda, 2o0 Ihs tankagt*, K<KI lbs acid p]ios[ihat(‘. and 1100 Ihs. 
iuuriat(‘ (d potash p(‘i a<*re not only out. Yielded in cabbage the 82 tons of ma- 
nure plat but also retuiia'd a silghtl.Y liigher net prolit per unit of area. Tlie 
application of lim(‘ to oiu'-half ot ea<*li plat had no mat(*rial (dh^ct on yudd. 

Suckering (‘vjK'riments with two Yarieties of sYveet corn, Early Frosby and 
(loklen Eantam, mdb'ated that this operation 1ms no signiticant etTocl on 
> ield. 

[Report of the department of) horticulture t-Vc/r Menro Stu. IZ/ff i.bj/. 
pp. — in this brief r(‘cor(i of activities during the year, data are pre- 

sented for one projf'cl only, a cabbag<‘ fertilization study, in wdu<*h. of the vari- 
ous fertilizer combinations t(*st(‘d, manure plus steamed boue gave the most 
satisfactory lesnlts 

[Horticultural YYork at the IVniisylvania Station, 19S11 { I*rnnxyl ra uia 
*S7f;. HhI. no pp. 10, 26*-.?.d) — Activities under tlie various ])rojects are 

briefly reviewanl YYithout tlu' prestmla! ion of data. 

In a study of tiie ]nberitnn(*e of tonn and color in phlox. suIy (W- slmped 
flowers Yvere found to be dominant oYor funnel-slmp(‘d i>h»oms. Self-pollination 
of the hybrids ga\e plants, 75 per (vnt of Yvhicli bor*' salver and 25 per (*cnt 
funnel-shaped hhuuns. (beam color pi^waal to be n*eessiv(‘ to white. 

Tests of cabl>age stocks obtained by the selection of desiralile parent plants 
Irom onliniiry commercial lots indicated that many of thevSe selections were 
superior to the usual eommereial material, both in respect to uniformity of type 
and in yield. The satisfactory yield of station selections of late cabbage in 
1920 leads to the conclusion that selection Is probably fully as important as 
soil and climate in cabbage lu-oduetlon. 

Tomato breeding activities disctisse<l in this report w^ere noted in an earlier 
pai>er (K. S. H., 40, ]i. 889). Selections from a mixed lot of rhubarb seedlings 
have yielded five strains which are deemc*d of promise on account of th(‘ 
abundant production of large, Yvell-colored stalks. 

In reviewing the results of Umg-contimied fertilizer studies with the apple 
(E. 8. 11., 89, p. 445), it is Concluded tliat tret\s in soils of normal fertllit.Y, 
operated on the tillage cover crop system of orchard management, rarely profit 
from the addition of fertilizers. Cultural studies Yvith apples in Outre and 
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Franklin Counties have shown the value of organic matter In the soil and the 
need of nitrogenous fertilizers In sod orchards (B. S. B., 4S, p. 5S8).* 

The application of 7.5 lbs. per tree of 4-8-6 fertilizer to peaches near North 
East has benefited the cover crop but shown no influence op the yield of fruit, 

A new project is outlined in which apple trees grown from buds from a single 
tree worked on individuals of a single clonal rootstock variety are to be grown 
in cylinders filled with carefully prepared soil. 

Prormgating soils containing a large proportion of sand produced seedling 
cabbages which, on account of their abundant roots and restricted tops, were 
more easily transplanted than similar seedlings grown in richer soil. I^ield 
tests with fertilizers for early cabbage indicated that materials rich in phos- 
phorus and nitrogen usually give a larger and earlier crop than that obtained 
by the use of any amount of manure. On the limestone soils at State College 
applications of 40 tons of manure per acre to early cabbage have not bec^n 
profitable, prol)ably due to the lack of phosphorus. Fertilizer tests with early 
cabbage and tomatoes in Cambria County indicate<l the Importance of abundaid 
nitrate of soda and acid phosphate. 

[Report of the] department of horticulture, N. E. Hansen {South Dakota 
Sta. Rpt, 1921, pp. 29-S7). — A general report with reference to the behavior ot 
fruits originated and distributed by tlie station and to breeding and selection 
studies now in progress. 

Horticultural experiments, G. T. Ratliffk {It. S, Dept. Agi „ Dept. Oire. 209 
(1922), pp. 5^, 36, fig. 1). — Trials with numerous spetdes and varieties of 

fruits at the San Antonio Experiment Farm are briefly reported. 

None of the many varieties of x>eaches tested during 15 years proved fully 
satisfactory. Among the more promising kinds in respect to regular bearing, 
quality of fruit, and prcnluctivlty were Arp, Honey, Annie Williams, Slappey, 
Tuskeiia, Carpenter, and Elberta. Of these varieties, Tuskena and Carpenter 
are clingstones, adapted for spicing. Among varieties of the plum, a fruit 
found to be particularly well adapted to this region, Gonzales, Terrell. Gold 
Coin, Shiro, and Santa Rosa have proved to be specially desirable. The jujube, 
or Chinese date, on trial since 1907, has produced satisfactory crops each year 
despite adverse climatic conditions. The Japanese persimmons, with the ex- 
ception of two varieties, Costata and Okame, have shown a tendency to drop 
all their fruit before ripening. The no’-' ot and the almond have proved un- 
satisfactory on account of hloo» , at the time of late spring frosts. The 
Rusk citrange is esteemed on account of vigorous growth and productivity. 
Four varieties of grapes, Sukfata, Champanel, Valhalla, and Xenia, produced 
fair yields In 1919. 

[Horticultural investigations at the Wisconsin Station] ( Wisvomin Sta. 
Bui. 339 (1922), pp. 43, 4^, 115, 116). — ^Among various small fruits te.sted at the 
station by J. G. Moore, Perfection, Pomona, Wilder, and Red Cross currants 
and Downing and Pearl gooseberries have shown particular merit. 

Striking contrasts were observed in a study by E. W. Lindstrom and B. D. 
Holden of sweet corn plants produced from selfed and cross-pollinated seed. 
The plants from tlie selfed seed were for the most part of low stature and 
poor yield and contained many defective types. On the other hand, the plants 
of mixed parentage were very uniform, vigorous, and in most instances were 
taller and ju’ociuced larger yields than either parent. Certain combination^ 
such as Evergreen X Crosby and Evergreen XHlckox showed particular promise. 

Rhubarb and sweet corn for the home garden, G. L. Tikbout and R. W. 
Axt (Louisiana Stas. Rpt. 1921, pp. 24, 25). — Studies in rhubarb production 
indicated the necessity of annually importing roots from the North, since the 
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plants*, ordinarily perennial, can not survive the unfavorable environmental 
conditions prevailing in Louisiana in late spring and early summer. 

Satisfactory crops of sweet corn were produced despite the severe attacks 
of the corn earworm. 

FertUiaser tests with tomatoes, 1921, F. R. Kiciiabdson {Mississippi &ta. 
Bui. 201 (1922), p. i5).— One-year fertilizer tests with the Globe tomato indi- 
cated the superior value of a complete formula, the nitrogen being derived from 
nitrate of soda. Barnyard manure applied at the rate of 16 tons per acre gave 
the second best results. 

Orchard survey of the northeastern district of Colorado, K. P. Sandsien 
and 0. M. Tompkins (Colorado 8ia. Bui. 272 (1922), pp. S~2H). — A compilation 
of statistical data pertaining to the fruit-growing industry in that section of 
Colorado comprising Larimer, Boulder, Jefferson, Adams, and Arapahoe Coun- 
ties. Information is presentfnl relative to distribution, size, and number of 
orchards, species and varieties grown, prevailing meteorological conditions, 
and future r)rospects. Apjdes, plums, and sour cherries are the principal 
fruits of this r(‘gion. Bt*n Davis was found to be the most important apple 
variety frotn a numerical standpoint. 

Orchard survey of the Arkansas Valley district, K. P. Sandsten and C-. IM. 

Tompkin.s (Colorado Sla. Bill. 27H (1922), pp. 8-2/}). — In this paper, of the same 
general nature ns the abo^e, statistical and other data are given for the fruit 
industry in Fremont, Pueblo, Crowley, and Otero Oouniies. Ben Davis was 
again found to be the lea<ling apple variety, with Jonathan and Delicious fol- 
lowing. 

Orchard survey of the southwestern district of Colorado, K. P. Saxos ien 
and C, M. Tompkins (Colorado Hia. Bui. 274 (1922), pp. S~21). — Prepared in the 
same general manner as the above, this report deals with the fruit-growing 
industry in T 41 Plata and Montezuma Counties. Pi^actically tlie entire range of 
deciduous fruits were found gr<»wing siicc<\ssfully in the Montezuma district, 
hut the development of th(‘ industry was found to be severely handicapiied by 
inadcMiuah* transportation facilities. Jonathan w'as found to be by far the 
most luiinerous variety of apple. 

Orchard survey of the western district of Colorado, K. V. Sands ien and 

M. Tompkins (Colorado Sta. Bui 275 (1922). pp. 8-45). — t>f the same general 
nature as the ahov(‘, tliis pajicr contains information relative to the fruit in- 
dustry in that section of Colorado embracing Delta, INPmtrose, and Gartleld 
Counties. 

Cultivation and care of trees on the farm in Texas, TI. Ni ss (Ttwas SI a. 
Bill. 298 (1922), pp. 5~76, pis. Vi, fiijs. 19). — This is a goueral treatise consisting 
for the most part of practical suggestions relative to the growing of different 
species and varieties of forest, shade, and fruit trees aclaptoil to Texas condi- 
tions. Among the subjects discussed are orchard soils and their improvement; 
the effe<'t of grasses and weeds on tree gnnvth; wood lots for shelter; propaga- 
tion of trees by see<Is, grafts, and buds ; planting ; and pruning. 

The Indian (ffing peach, discussed in some detail in the text, is deemed of 
value as a peach stock on account of its extreme vigor, drought resistance, and 
longevity. 

Comparative dusting and spraying of apples and pears, W. C. Dt iton and 
S. Johnston (Michiyan Sta. Spec. Bui. 115 (1922), pp. 7-20, ffys. 4 ) — la the 
same general manner as that of earlier reports (E. S. R., 44, p. 141), data aro 
presented relative to investigations conducted in several Michigan orchards in 
1920 and 1921. 

15905--22 4 
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A comparison ot* throe materials, dilute lime sulphur plus arsenate of lead, 
sulphur (lust, aud dehydrated copper sulphate, for the control of scab and 
codling moth on 12 -,a ear-old Grimes Golden trees at South Haven in 1920 
showed tliat the copper-lime dust was ineffective und(‘r the couditions obtaining 
in the experiment. The lime-sulphur solution and the sulphur dust were found 
of practically eciual ^alue for both i)esls. The foliage of the dusted trees was 
generally brighter and cleaner than that of tlie .sprayed trees. Lime sulphur 
]»liis arsenate of lead spray and sulphur dust wove compared in a O-year-old 
Jonathan and ^^'(^alth.\ orehard at Feim\ille in 1021. Rec'ords taken on the 
Wealthy variet.v' in(lical(*d that both materials were apparently of equal value 
in controlling scab, hut that dust did not control codling moth as satisfactorily 
as did spra.v. Hiistiim investigations conducted in a mixed variety orchard 
at Travfirse City slimM'd faiily satisfactory control of scab and codling moth 
in all varieties (‘xeept l)(dieiou.s. In summing up the work of the two years 
with apples, the authors state that although sulphur dii.st has giviui satisfactory 
control of apjile scab, somewhat inconsistent results were obtained with codling 
moth, depending upon tht' season of infestation. 

A comparison of liine-sulplnir solution, sulphur dust, and copiier-Ume dust 
in two Barthdt pear orchards at South Haven in 1920 indicated that liquid 
lime sulphur and sulphur dust are about eipially effective for controlling scab on 
pears. The copiier-linu' diisf did not give satisfactory results in luther orchard. 
Agrdn the apple orchard, the foliugi* of the jiear trees dusted with sulphur mix- 
tuie was uniformly more healthy than that of the liquid sprajed trees. Dust v. 
spray inv(‘stigations candi'd on in 1921 in a mixed variety pear orchard at 
Fennville did not yiidd jiosiiive re,sults, in that .satisfactory control was ob- 
tained witli both mat(M'lals, due probably to tlie fact that the entire orchard 
had re(*eiv(Hl a delated dormant lime-sulphur spray. This early spray is be- 
lieved by Ibo authors to be of great value in the (‘(mtrol of scab Dusts and 
sprays are considered of ])racticully equal value in eont rolling later infestations. 

Coiiti'olling the ciirculio, brown rot, and scab in the peach belt of 
C]J(M)rgia, O. I. Sxvrp, W. F. Tuknuk, and J. W. Hoberts (C. Dept Apr., 
Dcp/. Circ. 216 {1U22), pp. SO, fttfs. 11 ). — Following a general dis<*ussion relative 
to the ellica<*y of the protective measures in operati(*n in 1921 in Georgia peach 
orchards, the authors report on the results of spraying and dusting investiga- 
tions conducted in 1921 near Fort Valley, Ga., by tliis I>epartment In cooiiera- 
tion with the Georgia State Board of Entomology. 

Orcliard sanitation, in the form of d(\stroying rubbish, wennls, and brush ad- 
jacent to the peach orchards and in the gathering of immature drops, is deemed 
very effective in controlling the <*urculio. Records showed that over 13,000 
curculio larvae emerged from 2.5 bu. of drop peaches gathered near Fort Valley. 
Disking the soil beneath the tre^^s and collecting beetles by jarring tn^.s also 
aided in reducing the number of insects. 

Records taken over a period of 22 days on th(> number of cunailios on a block 
of trees, treated four weeks after harvest with 90 imr cent of hydrated lime 
and 10 per cent of arsenate* of lead, showed a decrease of 18 per cent, while 
those on untreated trees increased 70 per (?ent in the same period, thus em- 
jihasizing the value of this late application. 

Studies carried on in two orchards, one of Hiley and the other Elberta, indi- 
cated the hiJiK)riance of thorough and timely treatment, whether dust or spray. 
Gurculio, the only pest of importance in the Hiley orchard, was best controlled 
by a spray program in which tlie trt*es received three applications of lead 
arsenate during the early stages of the fruit development. The plat thus 
treated laid 18.23 per cent of wormy fruit, as compared with 54.14 for tlie check 
trees and 26.10 for the most effec’tive dust. The value of a late application 
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Of arsenate of lead was evident In that trees receiving this material about four 
weeks before the ripening of the fruit produced a notably lower percentage of 
wormy peaches. Dusts containing 5 per cent of lead arsenate controlled the 
curculio practically as well as did those containing 10 per cent. 

In the Elberta orchard all protective schedules were submitted to severe t€>st 
on account of the prevalence of brown rot, scab, and curculio. This was evi- 
denced by the fact that only 3,98 per cent of sound fruits were found in the 
harvested material from the check plat. As in the Hiley orchard, (^rly and 
late applications of lead arsenate materially re<luced the number of cui’culio in- 
fested fruits. Tripluinbic arsenate did not control curculio as eliiciently as did 
standard arsenate of lead. The lowest percentage of brown rot, 12.78, occurred 
on a plat receiving two applications of self-boiled lime sul])hur. Scab was 
effectively controlled on the self-boiled lime .sulphur plats. 

Based on the results of the investigation, the aiithois [)resent general rei*ora- 
mendations, definite dust and spray scheduh^s. and <lctailed d mictions for the 
preparation of various spray materials. 

[Cranberry and blueberry investigations in ]\l£issa<'btisetts in 1910 and 
1020], II. J. htiANKLiN {^/nss‘a^ ^7r/. /inf. 206* (702/), pp. 777’, 76*'/, i6*J, 

766). — For the puri) 0 H(‘ of obtaining aeoural(‘ <iata on the keei>iiig (piality of 
I'rhle, a most productive but not widely grown cran[)erry. fruit of this and of 
two oth(T varieties. Early Black and Howes, was shipped in lute October, 1919, 
in barrel lots to Washington, 1). C., and there placed in cold storage (40 to 
50® F.). Examinations of samples taken from several different locations within 
the barrels showed 41 per cent of sound berries from tlu‘ substation’s Early 
Bla(‘k, while Pride from tliree commereial growers showed 09, 50. and 71 per 
cent, and two lots of Howes 70 and 83 jier cent, of the ahovi' lots the first two 
were sorted on November 15 and the others on Novenilier 22, 1919. 

In continuing lus reports (K. S. R., 43, 3 ). 140) iijion the resanding of cran- 
berry b(»g 8 , the author presents tabulated data relative to a study conducted in 
the fall of 1920 upon the comiiarative keeiiiug quality of Early Black cranberries 
grown on plats not sandwl since 1909 and niioii contiguous plats which had been 
sandfsi four times since tliat date. The slight difltu'ences recorded are believed 
by the author to be of no signitU*an(‘e. The yields m busheds jier square rod 
for the sanded and lor tin* untn'ated an'us given foj- tlie indivnlual years 1910 
to 1920 sliow a notable increase in favor of the sanded areas. The untreated 
plats are described as being mncli more si)arsel.y vinetl than the sanded areas. 

In addition to 08 iilants of Pioneer hlu('b(u*ry re<eived from the F. 8 . Depart- 
ment of Agriculture in 1919 and 1920, 82 buds of Pioneer aiul 208 of Cabot wore 
inserted in the season of 1920. 

yields of varieties of pecans for 1921 {Hcortnn l/pC 7.921, pp. IS, 
19 ), — Tabulated data are [iresented relative to the yield of pecan varieties at 
the .station for the 3921 season and for th(‘ pi'riod 1914 1921, which includes 
the entire pnaluction of tlie trees since vanning Into bearing 

Spray and practice outline, C. P. Halikjan, K. II. Pkitit, and (1. H, Coons 
{Michigan Sta. Spec. Bnl. IJJf {1922), pp. 3-26, Jif/s. .9). — Although essentially a 
spray calendar for the principal fruit and vegetable plants grown in IMicliigan, 
ailditlonal information is containe<l relative to protective measures against 
various pests like i)eucli yellows, peach borers, crown gall, etc., which are not 
controlled by siu-ayiiig. Instructions are given for the preparation of various 
spray mixtures and for the use of the more common imsecticides. A table 
dilutions for concentrated lime sulphur i.s appended. 

Insecticides and fungicides, 1920 and 1921, J M. B.vrilett {Maine ^ta 
Off. Imp. 102 {1921), pp. 94-100). —A tabulation of insecticides and fungicides 
analyzed in 1920 and 1921. 
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Forestry [studies at the Pennsylvania Experiment Station] {Pennsyl- 
vania 8ta. Bill, no {1922), pp. 25, 26 ). — Observations upon the growth of trees 
in contignoiis plantations of black loonst and hardy catalpa set In 190B on an 
upland site on the college farm showed a i*eniarkable development in those 
rows of catalpa lying nearest the black locust. While black locust had suc- 
ceeded on the site, the catalpa, with the exception of these few rows, had failed 
to make a satisfactory growth. Measurements, given in tabular form, of the 
diameter and average height of trees in the first nine rows of catalpa show a 
gradual decline in both diameter and height as the distance from the locust 
plantation increases. The presence of many locust seedlings within the first 
40 ft. of the catalpa plantation leads to the ass\iniptioii that the locust, a 
legume, has favorably innucnced the growth of the catalpa by adding nitrogen 
to the soil. 

This theory is supported by the rcsiihs of analyses of sr>il collected beneath 
the locust and the large and small catalpa trees, the percentages of nitrogen in 
water-free soil being, respectively, 0.102, 0.008, anti O.OSO. 

Prairie inclusions in the deciduous forest climax, H. C Hanson {Ainer. 
Jour. Bot., 9 {1922), No. 6, pp. 350-337, figs. 2 ). — Careful observations and 
studies upon the factors leading to the existence of small prairie inclusions in 
deciduous forests* in soiithoasteni Nebraska led the author to conclude that the 
factor chiefly responsible for the niaintenante of tliese prairie areas from in- 
vasion by the surrounding forest is tlie xerophyljc environineni j)roduced in 
midsummer as a result of the great e\ai)orating power of the air caused by 
exposure to intense sunlight and prevailing southerly winds. The soil water 
content in the open grass-covered areas was found to often fall below the point 
of availability, thus causing the death of young seedling trees. 

Soil acidity preferences of some eastern conifers, 10. T. Wiiekky {Jour. 
Forestry, 20 {1922), No. 5, pp, Jf88-f/96 ). — Iflns is a summary of studies upon tlie 
soil acidity preferences of 23 species and varieties of eastern Xbiited States 
conifers. Pinus pnlustris, P, ilgiila., P. pungrns, P. hanksiann, Picea rubra, 
P. mariana, Alnes frasen, and ChamaevypariH thyoide^, allhough found in in- 
termediate situations, all had a distinct prefereiu'c for acid habitats. Of the 
12 trees, Pinus taeda, P. sei'otina, P. cvhlnata, P. resinosa, A. balsantca, Tsuga 
caroliniana, P. vtrginiana, P. strobus, Taxodium distiehum, Jumpenis com- 
munis depressa, Tsuga. canadensis, and Taxus canadensLs, sliowiug a preferen<‘<' 
for intermediate habitats, the first 0 were also found in acid and the last 6 in 
circumneutral environments. Only 3, Larix larwina, Thuja oecidenialis, and 
J. virginiana, sbowcil a distinct calciphilous nature. Although the majority 
of the species studied showed an acid preference, the author does not believe 
that the presence of numerous conifers on a given area should Ikj xised us a 
positive index to the acidity of the soil. 

Timber, H. Titus {Bo.ston: Small, Maynard cf Co„ 1922, pp. 379 ). — Prepared 
in the form of Action, this hook constitutes an urgent plea for the intelligent 
reforestation of the white-pine lands of the (»reat Lakes region. 

Slash plno, W. R. MArrooN {V. 8. Dept. Ayr., Farmers* Bui. 1256 {1922), pp. 
41, figs. 21 ). — Following a general account relating to the botany, natural range, 
soil preferences, and usual methods of exploitation for tiirpentlne, gum, fuel, 
and tiniher, the author presents information relative to the rate of growth in 
stands of different densities and to improved methods of handling plantations 
so as to obtain a maximum production of gum and timber. 

Slash pine is deemed of great value for vast areas of the South which, on 
account of tlie poor drainage and low fertility, can not be profitably utilized 
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for agriculture. Well-stocked stands of slash pine on poor soils are capable of 
producing usable timber in 80 years at the rate of 100 to 250 board feet per acre 
per year iuid on better typos of soils at the rate of 300 to 500 board feet. 

Sitka spruce: Its uses, growtii, and management, N. L. (^aky {U. S, Dept. 
Agr. Bui. 1060 pp. 38, pis. 21, fig. 1). — This is a general account relating 

to the Sitka spruce (Picca sUehcnsis), a ^sIlecies distributed in a narrow belt 
along the Paciiic coast from Alaska to northern California and occurring for 
the most part in mixed stands with Douglas hr, western hemlock, and western 
red cedar. On account of tlie large size, erect trunk, and a<laptability of the 
wood for many exacting uses, Induding airplane construction, this tree consti- 
tutes an excellent source of timber. 

Information is presented in this paper relative to the range of the species; 
existing stands and rate of cut; uses of the wood; logging and milling opera- 
tions; tree characters; associated siiecies; climatic, soil, and light require- 
ments; repj'oductioii ; fungus and insect enemies; etc. In addition to data on 
rate of growth, suggestions are iiiclmicd relative to .silvicultural management of 
the spod(‘H. Misrollaiu‘(»us volume. Indglit, ami strength tables are appended. 

The identiheation of true mahogany, certain .so-called inaliogaiiies, and 
sonii^ common substitutes, A. Koehler {V. B. J)rpt. Agr. Bui. 1050 (1922), pp. 
18, pis. 7). — Directing attention to the fact that over (>0 species of timber have 
t)ccn marlccted at Nurious times a.s mahogany and the consequent need of accu- 
rate inbu’Diation f(vr the idiuit ideation of .sjjccies, the author presents a key 
based on color, odor, and anatomical characters of the wood designed to assist 
hi the detcrmin.ition of true mahogany and certain similar species. In addi- 
tion, the various spO(*ies are discussed in relation to taxonomy, distribution, 
physical ijroiK'rtics, and striK'ture of the wootls. Pholograpiiic illustrations of 
magniti(‘ations of the ('nd grain of the \arious s])ecies are ai>pended. 

The Miiiile reaction as a means of distinguishing between the wood of 
aiigiospernis and gyninospcrins, P. D. Shakma (Jour. Forestry, 20 
jSIo. 5, pp. 476-478). — Positive results were <d>tained in a test of the efficacy of 
the Miiulc chemical reaction as a mcan.s of distinguishing between hardwocxls 
and coniferous woods. A total of 27 gymuosperms and 41 angiosperni.s were 
examined without <hscoveriug a single departure Irom expected results. In 
every case a distiiud iimI color resulted witli the aiigiospernis and indefinite 
yellowish and brownish colors with the gymuosperms. The Miiule reaction is 
described as the succe.ssive application ol potassium permanganate solution, 
dilute hydrochloric at'id, and finally ammonia. 

Poisonous woods, G. A. Garratt (Junr. Fon sh y, 20 (1922). A’o. 5, pp. ^79- 
487). — A conqMlatioii of information relative to the toxic properties of several 
tropical w'oods, iiu'liKhng cocoholo, boxwood, sat in^^ ood, teak, etc. In no case 
was toxicity observed from tlie handling of the finished products, hut was 
caused by the Inhalation of, or external contact with, tlie dusts which arose in 
various pro<'esHes of manufacture. 

The forest flora of New South Wales, J. 11. Maiden (Sydney: Govt., vol. 7 
(1920-1921), pts. 4-10, pp. 122-458, pU. 81). — In tliese 7 parts of the seventh 
volume of a continuing series (E. S. K., 48, p. 548) relating to the native trees 
of New South Wales data are presented relative to geograjihical distrihutlon, 
character of trevs, heaves, fiowers, and fruit f<ir about 40 species. 

In addition, the following general information is appended to the various 
sections: Ibul 4, eucalypts as a source of honey; parts 5 and 6, insects injurious 
to limber trws; part 7, a chronologically arranged bibliography on eucalyptus 
oils; part 8, introduction of eucalypts into foreign countries; part 9, brief 
records of miscellaneous investigations concerning the strength of Australian 
timbers; and part 10, various enemies of forest trees. 
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Keports on forest administration for the years 1010 and lOSSO* E. 

Cpbitt and H. F. Baknaiu) {Fed. Malay StateSf Forest Admin. Rpts. 1919, 
pp. 4^; 1920, pp, S6). — These are the routine reports for the two years ended 
December Rl, 1919, and December 31, 1920, and (jontain the usual information 
(E. S. U., 43, p. 542) relative to the constitution of the forests, administration, 
protective measures, and general silvicultural operations. 

DISEASES OF PLANTS. 

Plant diseases {(Jeorgia Sta. Ryt. 1921, pp. 11-14)^ — Brief notes are given of 
plant disease investigations carried on at the station during the year covered 
by the report. In the search for tomatoes resistant to wilt some selections have 
been secured which are sui<l to be giving very encouraging results. A study 
of Schirotium rolfsii, which iittacks pei)per and sweet potato plants, was made, 
and characteristics of the mycelium were found by which the futigus can be 
definitely ideiitifiiHi In an investigation of the fruit rot of peppers some of 
the more important details of the overwintering and dispersal of the fungus 
and infection of the host have been determined. 

In experiments for control of tobacco root rot, due to Thielaiia hasicola, 
formalin solutions of various strengths were applied to the soil, but tlm results 
indicate that tlie treatment to be elfectivc would be too expensive for field use. 

Brief notes are givcm on tests of strains of various potatoes which are 
resistant to mosaic 

During the season a number of additional species were found siiscei)tible to 
peach rosette. Data are given regarding the resistance of plants to nematodes, 
a considerable list of species and varieties i>eing enuimu'ated. The resistant 
peach stocks winch were under ohservjition have continued to retain their 
resistance after two years in infested soils. 

[Plant disease investigations in New Mexico J {Ntnv MiWivo Sto, Rpt, 1921, 
pp. ProgH'Ss reports are given of a study of apjile measles, which is 

said to he tlic same as tiial previously desonlied (E. S. li., 29, p. G49) ; a non- 
para.sitic disease of the grape, whk li resembles a similar disease described from 
New York (E. S. K., 39, p. 552) ; occurrence of powdery mildew of the apple; 
and chlorosis of orchard tret's. 

Botany and plant patliology {f*i'nn^yUHi’nia Hta. Bui. 170 {1922), pp. 15-19, 
19-20). — The possibility of delecting ]»y germination tests ears of corn infected 
with corn root and ear rots has been demonstrated, but it is claimed the in- 
creased production resulting Irom selection was nut sulUcient to warrant the 
recommendation of germinator tests for general farm practice. 

In a previous itublieation (E. S. K., 40, p. 848) studies of potato wart due to 
Vftrysophlyclis endobiotica were reported. Additional investigations have showm 
that no infection tnke.s place at soil temperatures of 22° C. (73.6'' F.) or 
above, indicating a low' temperature requirement for tla* fungus. Soil sterili- 
zation with steam or chemicals has not been found commercially practicable. 
Planting immune varieties of potatoes is con.sidere*d the most feasible method 
of control. Severul varietals of tomatoes have also been loiiml subject to the 
attack of the fungus. 

Studies of wait of potatoes have shown that three sjiecies, Fusarium oxy- 
Hporum, F. (untarill, and VcrhclUinni sp., are involved In the wilt problem, 
and that most td the inft'ction comes from the soil. Koguing was found prac- 
ticable in keeping down tlie leaf roll of iiotatoes if practiced early in the season. 
Idanting seed tubers for 2 years from stock infected to the extent of 2 to 5 per 
cent resulted in an increase of leaf roll to from 60 to 1(K) per cent. Koguing is 
considered impracticable in fields showing over 10 per cent of leaf roll. 
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A winter blight of tomatoes has been described (E, S. U., l\S, p. 50). Con- 
tinued studies have shown the disease is seed borne, and tluit high humidity and 
unbalanced nutrition of the host plant favor its Incidence. Spraying tomatoes 
with Bordeaux mixture for the control of Sei)toria l(*af spot resulted In a larger 
totiil yield of fruit but not in a greater i)roportion of ni)e fruit du(‘, in the 
authors’ opinion, to the shading effect of the fungic'ide. Brief notes are given 
of three bacterial diseases of tomatoes, one cause<l by an organism closely 
resembling Aplanobaoter michipancm^e and llie others due to Bacterium exiti- 
omm and BacUlvs solanaceat um. 

Experiments were begun in 1915 in cooperation with the department of horti- 
culture for the control of cluiiroot of cahliage "riie .soil was tnmtisl with lior- 
deaux mixture, nnimoniacal copper curl)ona((\ ffu-maldidiyde, sulphur, and lump 
lime. The residual effects of Bordeaux mixture and lime were apparent after 
4 years, but the soil was again thoroughly inlested after 0 years The treat- 
ments were repeated in 1921 with cojiper-sulphate solution, Bordeaux mixture, 
lump lime, milk of lime, ground limestone, lime sulphur, and nicotin sulpliate. 
One year’s jdantiiig since the s(‘cond trmitment showed tliat Ihu’deaux mixture 
applied in amounts ectual to the lieavlest treatment of calcium oxid gave tlie 
best results. IJrne sulphur was injurious. 

As a result of studies of truck <*rop iliscases caused by Sclerotinia, a disease 
due to jS. minor has hwn descriheii (E. S. U.. 45. p 245). (Continued ol>s(U’va- 
tions of hhertiana show that tiie fungus will die in the soil In 2 years if no 
su.sce])til)le croii is grown. Sterilization of sod in siaal beds with formaldehyde 
solutions has proved effective and jirolilalde. 

A crown rot of rliuliarli caus(‘d by Bfiutoplithoi a vactonim has been found in 
i*enn.s> Ivanin. Si)ra,\ing witli Bordeaux mixture jinweiited the spread of the 
disease. 

In t91S, spraying with lime sulphur gave better eontrol of ap]>l(‘ rust than 
Bordeaux mixture or Byrox. In 1919, Bordeaux mixture and Pyrox gave 
excellent ('onlrol, imnii better flian lime siilpbur or Snlloiaile. Suliihur dust 
was inelTective for the control of apph‘ ru.sl in 1929 Additional data on tlie 
eontrol of Mack rot ol applies .^ince the r(*sults of ]>re\ious work w’ere published 
( E. S. K, 44, [). 55) show that liquid spra>s readily controlled black rot if 
applied thoroughly and tiimdy. l>ust appUcntioiis were elha tive only ;n seasons 
of light iutection. All inoculation exiHuimcnts to tirodm-c the di.sease have 
failed. Apple iilotch was greatly reiluced hy s])raying with linu' sulphur, Imt 
applications of ('Oiqier dust gave iioor control. 

As a result of s])ecial plant disease survey work, take-all of wiieat was not 
found to b(* jiresent in the State. The area inft‘sted with potato wart w'as 
mapped, and white pine hlist(*r rust and tol»acco wildfire were reported as occur- 
ring iiKthe State in 1921. 

Plantings of strains of tobacco made in 1920 and 1921 in soil inf('stcd with 
ThieAavU} basicola Inne show'u mark(Hl resistance to root rot on the part of 
some of the strains, the more resistant 4)iu‘S yielding double tbe crop of tla* 
more susceptible ones. Jn connection with tohacct) work studies wau*e made of 
tbe sterility of tobacco hybrids, and it was hmnd that tbe cinbryoN begin devel- 
opment but cease to grow' alter 5 to 7 days, resulliiig in seiHl with imiierfect 
tunhryos. In some cases the emlosperm fails to develop and empty seed are the 
result. 

[Plant disease investigations j t K/u. Bui, 330 (/92J), pp. 32--SS, 

39-Jf8y 113, figs, 6*). — ^Summary accounts are given of investigut iritis conducted 
on various plant diseases. 

Studies i>y J. O. Dickson on the influence of temperature on the development 
of the w^heat s<*ah orgfinism shows that the fungus attacks w’hcat and corn 
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seedlings only under conditions unfavorable for their growth. Wheat blights 
at comparatively warm temperatures above 52® F. and corn at soil tempera- 
tures below 68®. On this account spring wheat should be sown as early as pos- 
sible, winter wheat as late in the fall as can be done with safety, and corn 
plantt'd after tlie soil has become warm and all cold periods passed. 

It has been found that there is a distinct correlation between the percentage 
of wheat scab and the number of anthers remaining within the glnrnes of wheat 
llovvers. Selections of wheat varieties have been made on this basis that have 
shown very great resistance to attacks of the wheal scab organism. 

Spraying experiments by G. W. Keitt for the control of npi)le scab showed 
that Bordeaux mixture (4-4-50) caused some russeting of the fruit, while lime 
8uli>hiir (1-40) and dry lime suliduir (4-50) gave a better tlnisluHl product than 
Bordeaux mixture. Pust applications were not quite so efTicient as sprays iu 
the control t)! the disease. Three applications ()f Bordeaux mixture (8~3"50) 
gave excellent (‘ontrol of cherry leaf spot. The value of one spraying after 
gathering the fruit is iK>inted out. Dust applications did not i)]’ove as satisfac- 
tory as sprays. Kxx)erinionts by L. K. .Tones have shown that on black raspberry 
plants which bad i*eceived the same treatment for two seasons a delayed dor- 
iruuit siu’ay of lime sulphur iu combination with gelatin or glue or Bordeaux 
mixture with gelatin controlled anthracnose commercially. A summer spray 
applied about a week prior to blossoming is considered essential to good <‘Outrol. 

Experiments by W. B. Tisdale in breeding early cabbage for resistance to 
yellows have b(‘en begun and strains obtained that show a liigh d(»gree of re- 
sistance. Studies by J. Monteilh, jr., of tlie soil temi>erature and moisture I’ela- 
tions of cabbage clubroot showed a wide range of temxieratiire in wliicU the 
fungus eoiikl develop, but when the moisture content of the soil was reduced 
to one-half its w ater lmldiug capacity there was no development in most soils. 

The i)ea antliraiaiose, due to CoUetotrirhum piiti, mad<» its appearaiu'e in 
Wisconsin in 1920, and was found by E. U. Jones and H. E. Vaughan to cause 
gn‘ater destruction to tlie crop than that j)roduced by any of thi^ well-known 
parasites. 

An investigation made by E. It. Jones and J. (X Walker of the rdation of 
soil temiieratiire to the develojiment of onion smut showed rapid development 
of the disease at 60®, and when the temijerature ruse to 84® it was completely 
clK'cked, It was also found that the period of infection of the onion plant was 
con lined to a few days after germination. 

Investigations of tobacco disc^ases by J. Johnson have been continued, special 
attention being given to the temperature relationships of mosaic and wildfire 
diseases. The lt‘mx)erature response is believed to indicate tliat mosaic Is due 
to an undiscovered organism. Continued studies of root rot of tobacco have 
shown that fenq^erature exerts a great influence on the severity of tlie disease, 
warm weatlicr materially reducing the damage. A strain of White Burley 
tobacco with ujiright loaves that is resistant to root rot has iieoii develoiied. 

The i)ossibility of obtaining strains of barley resistant to the stripe disease 
caused by JJ ehnmthosponum gramineum is indicated in experiments by A. G. 
Johnson and K. D. Holden. 

Kust resistance in winter wheat varieties, E. E. Melchkhh and J. H. 
Fabkfjr {IL Dept. Agr. Bui. WJf6 {1922), pp. pU. 11, figs. An account 
is given of work carried on (‘ooperatively between the Kansas Experinient 
Station and the IT. S. Department of Agriculture that resulted in the develop- 
ment of the wheat varieties Kanred, P1066, and P1068, which are resistant to 
stem rust. The behavior of the rust parasite on inoculated plants of the three 
resistant varieties seems to differ from that in other varieties described as 
resistant. In most of the other varieties prominent flecks appear in from 8 
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to 12 days after Inoculation, and frequently small uredlnia are produced. In 
the three varieties described, however, fle<'ks are rarely visible and in no case 
have uredlnia been observed. 

Reports from a number of .States indicate that these three varieties are re- 
sistant to stem rust, althoush in some localities they have been rather severely 
attacked. Very slight infection of leaf rust has been reported from 12 States 
in which they have been tested. 

A Phoma root rot of celery, C. W. Benneit {Michigan Sta. Tech. Bui. 5$ 
{1921) y pp. 5-JfOt figs. 21), — A description of the disease of celery causetl by the 
fungus Phoma apiicola is descTibed. In addition to celery, the fungus attacks 
parsley, parsnip, carrot, ami caraway. The disease is said to attack the crown 
of the plants, causing the death of the leavers, stunting the plants, and pinch- 
ing them olT near the surface of the soil. The disease is also said to reach 
its maximum of destructiveness in the spring and fall, the hot weather of 
midsummer chocking the advance of the fungus. Overwintering is known to 
take place In tlie trash in the field. Control measures recoirimended are the 
use of disease-free plants, destruction of trash which harbors the fungus, and 
the rotation of crops where the disease is jirevalent and severe. 

Kelatioii of the character of the endosperm to the susceptibility of dent 
corn to root rotting, J. F. Trost {IJ. B. Dept. Agr. Bui. 10G2 {1922), pp. 7, 
pis. 2). — A study was made of the physU'al characters of the ear or kernel to 
determine wlu'tlier tlioy were endosperm characters that were correlated with 
disease susceptibility. Ears were classified into starchy and horny endosi>erm, 
and plantings made are said to show that ears of seed corn of dent varieties 
characterized l>y starchiness of endosperm were infecte<l with root rot organ- 
isms more freiiueiitly tiian seed ears characterized by horny endosperm in the 
same seed lots. Starciiy cars of dent varieties produce larger numbers of 
weaker growing plants* more su.seeptihle to root rots in the field, tlmu do ears 
more horny In composition. 

A new Ascochyta disease of cotton, J. A. Eujott {Arkansas Sla. Bui. 17H 
{1022), pp. 3-^18, figs. 13). — An account is given of a disea.se of cotton which 
appeared in west central Arkansas in 1920. The disease spread rapidly from 
the original centers of infe<'tion and in a short time killed many plants in the 
infcctfKl lields. Ail above-ground i>arts of the cotton plant were attacked except 
the flowers, and the fungus was found to caus(‘ a severe boll rot. Diseased 
material was ('ollectetl in 1915, hut apparently no further notice was taken 
of it. In both seasons the outbreak was prece<led by a period of unusual 
rainfall and humidity. Tlie author isolated a fungus from infected material 
and was able to produce the disease by inoculation exr)eriments. The life 
history of the fungus and its characters, whieh apparently agree with descrip- 
tions of A. gossypii, have been determined, and it was found to live over winter 
in dead cotton stalks in the field and infect cotton plants the following spring. 
On this account rotation of crops is suggested as tlie most obvious remedy. 

Experiments for the control of cotton root rot, <J. T. Uatijite {U. B. 
Dept, Agr., Dept. Circ. 209 {1922), pp. 32, S3). — In connection with the work at 
tlie San Antonio Experiment Farm, investigations were carried on for deter- 
mining the value of feitilizers for the control of root rot in cotton. Results 
showed no effect in preventing the disease under the prevailing conditions 
Other experiments are reiiorted in which mulches, depth of distribution, and 
aeration of soil were studied, and from the results obtained, covering three 
fiK^asons, it Is concluded that root rot is in the soil and is very little, if at all, 
affected by aeration. Any beneficial effects of aeration were found to be of 
very short duration. Root rot was determined as occurring to a depth of at 
least 4 ft. Mulching had no effect on the control of the disease. 
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Work ill potato diseanes i?Jeiv Hampshire Hta. Bnl. 2()H {1922) ^ pp. 19-21 ). — 
The results of spraying: exi)erlments conducted by O. H. Butler are reported, 
In which it is shown that the protection afforded by Bordeaux mixture was 
reduced one-half when tiie pressure of application was reduced from 180 lbs. 
per square inch to 90 lbs. per square inch. In another series of experiments in 
which potatoes were sprayed with 2 nozzles to the row and witli 3 nozzles to 
the row a decided advantage was shown by the use of the larj^er number of 
nozzles. In .spraying experiments made to determine the (‘omparatlve value 
of Bordeaux mixture and Burgundy mixture the results were markedly in 
favor of the use of Bordeaux mixture, and the greatest protection was affordcHi 
by the stronger solution (8-4-50). The eltect on seed potatoes, after cutting, 
of dusting with sulphur, tricalcic phosphate, and gypsum w'as investigated, 
and the results show that gypsum is the best of the three substances experi- 
mented with, but none of them was at all elfective in i)rotecting the s(‘e(l j>iece 
from decay. 

I*otato diseases, A. T. Evans, G. Janssen, and M. Fownns (South Dakota 
Sta, Bui. 196 (1922), pp. 396-410, /Ifjs. -Descriptions are given of a number 
of the more (*onmion potato diseases occurring in South Dakota, with sugges- 
tions for their control. Among the diseases eausing the greatest amount of 
damage are potato .scab (Actmomi/res .'<e(ibics), black scurf or Rhlzoctonia 
(Vorii<our}i vaaum), (‘ally blight i AUemaria solani), tlpburn, wilt (Fusuriuni 
(htysporum), jelly end rot ( f ’. radincoUt), and blackleg (BacvJlus phytoph- 
thortts). In addition to these diseases several others of couinioii occurrence 
are described. For prevention, the* authors reeoiiunend seed tivntmeiit with 
tonnakleliyde or c(»rrosiv(^ suldiinate solution, and for tlu* (liseas(‘ of tin* aho\e- 
ground parts of tin* plant spraying with Bordeaux mixture 

Fusarium tuber rot of potatoes, G K. K. Iunk and F. (\ Mfjek (U. N. 
Dept. Agr., Dept. Circ. 214 (1922), pp. H, pis. 2). — A description is givcm of tiiln*r 
rot of potatoes due to Fusarium, and suggest nuis are given for the control of 
the disea.se In the field and in storage. 

Bate blight tuber rot of the potato, G K. K. Li xk and F. (\ Meiku (1 \ S. 
Dept Agr., Dept. Circ. 220 (1922), pp. 5, pis. 2 ). — A (k^scription is given (d (he 
late blight of tlm potato due to Phgtftphthora iufestaus, and suggestions are 
given for the control of tin* disease in the field and in storage. 

Recent investigations on the control of three important Held diseases of 
sweet potatoes, H. F. Boole (New 3<‘rseij Stas. Btil. 363 (1922), pp. 3-39, figs. 
10 ). — The results are given of studies on the (*ontrol of yellows or stem rot of 
sweet potatoes due to Fusarium hatatatis and F. hypero.rgsporum, ground rot 
or pox ” (Cystospora^ batatas), and scurf <jr soil stain (Monilochaeics in- 
fuscans). For the control of stem rot the author recommends the careful selec- 
tion and treatment cd' ttie seed and hotbed managenu*nt. and where the disease 
is severe, the planting of varieties whicli are known to he resistant to attack. 
For the prewemtion of giauind rot or “pox,” sulphur broadcastc'd at the* rate 
of 200 and 400 Ib.s. i»er acre decren.sed the perc'entage of infect i<m, but where 
it was applied in the hill and in the row it injured the roots. As a rcxsiilt 
of the investigations it is sugg(*sted that 30f) to 4(K) 1l)s. of inoculated sulphur 
should he broadcasted i»er acre on Infected S(dl about one month before plant- 
ing the erojL For the ccmtrol of scurf or soil stain, sulphur, inoculated sulphur, 
and BaC“SUi reduced the disease to a minimum. The fungus is also destroyed 
by treating the seed with a solution of corrosive suhllrnate. Tk)tatoes attacked 
by this fungus should not be used for seed. 

Strains of Stand-up White Burley tobacco resistant to root rot, W. D. 
VAixUSAt; and E. J. Kinnev (Kcutuckg Sta. Circ. 28 (1922), pp. S-16, figs. 6 ). — 
An account Is given of breeding experiments with tol>a<‘co to secure strains 
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resistant to the root rot due to Thielavia hasieola, and the authors describe 
strains of White Burley tobawo that are recommended for planting either on 
new land or old land that is known to be diseased. 

Tomato mosaic, M, W. Gakdneb and J. B. Kendrick {Indiana Sta, Bui. 261 
{1922), pp. 24, fips. IS). — Tin* authors sunimarize the known facts regarding 
tomato mosaic, and suggest methods of control based largidy on weed relation- 
ship to the spread of the disease. A number of annual and perennial solana- 
ceous plants have been found that are subject to mosaic. Of these the peren- 
nial s])ecies are considered of most importance on ac'connt of the wintering 
over of the roots or rool stocks. Several species of ground cherry {Phymlis 
spp.) and the horse nettle {Solanvm coroJhienHe) are common weeds in tomato 
fields in Indiana, and their eradication, together with any related species, is 
recommended. Suggestions are also made for seed bed and greenhouse centred 
of this disease. 

Phoma rot of tomatoes, G. K. K. Link and F. C. Meier (U. Dept. Agr., 
Dept. Virc. 219 {1922), pp. 5, pi. 1). — Tlie authors describe the rot of tomatoes 
due to P. dcHtructiva, and indicate the distribution of the disease, its develop- 
ment, and means for <‘ontroh 

Tomato spraying experiments {Neiv Hampshire Sta. Bui. 203 {1922), p. 
26). — A summary accoimt is given of tomato si>niying experiments carried on 
by J. K, Hepler in which plants grown under glass were sprayed with various 
strengths of Bordi^aux niixturts ainmoniacal copper cjirhonale, and fonnalin. 
The spraying did not beneilt the plants as there was no disease, and in the 
case of 4-2-50 Bordeaux and 1-750 formalin the yields were materially reduced. 

Dry lime sulphurs and similar materials for controlling apple scab and 
peach leaf curl, W. Dt'tton and S. Johnston {Mtehigan l^ta. Spec. Bui. llii 
{1922), pp. Sl-I/4). — In a previous publication tK S. K., 44, p. 144) the results 
are given of several years’ comparative tests of dry lime sulphurs and similar 
materials with lime-sulphur solution for tlie control of apple scab and peach 
leaf curl. In the present pnbli<aition an account is given of exiierirnents carried 
on subsequently. In 1921 a test of dry lime sulphurs with lime-sulphur solution 
as siimnuT sprays for control of apple scab was conducted, and the results 
indicate that dry lime suli)hiirs did not give as good control of scab as the 
solution. Similar tests were made in 1920 for conirol of peach leaf curl, but 
the conclusion is r(*ached that the control obtained with dusts w^as not satis- 
factory. No conclusive results were obtained from dusting experiments with 
grapes carried on during the seasons of 1920 and 1921. 

Orcliard practice for the control of blister canker of aiiple trees, H. W. 
Anderson (lUtnois Sta. Circ. 2G8 {1922), pp. 16. figs. 12). — Descrii>tions are 
given of the blister bliglit of apple trees due to Nummularia diacreta, and con- 
trol measures are recommended that are based on known facts regarding the 
b€»havior of tlie parasite. 

Pre-pink spraying of apples, W. Dutton and S. Johnston {Michigan 
Bta. Bpee. Bui. 115 (1922), pp. 3-7, figs, gh — Studies made in 1920 and 1921 are 
said to have indicated that .scab infection oc<*urs previous to the time the 
pink cluster application of fungicides is usually made. As spore discharge 
studies indicated that an earlier spraying should he adopted, applications of 
lime-sulphur solution (1| parts to 50 of w’ater) were used according to the 
regular sc‘hedule with additional application before the buds had separated In 
the clusters. The pn‘-plnk application w'us made about two weeks before 
the buds were in the eonditlon generally called the pink stage, and the results 
obtaineil showed that the earlier application is very desirable for the best 
control of apple scab, particularly in case of susceptible varieties. 
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Winter Injury of apple roots {New Hampshire Sta, Buh 203 {1922)^ pp. 
14-16 )* — A summary account is given of investigations carried on by G. F. 
Potter to determine what tissues are injured by cold, the environmental con- 
ditions during freezing and thawing as influencing the degree of injury, the con- 
ditions of growth and nutrition in producing hardy tissues, and the feasibility 
of developing a hardy strain of rootstocks which may be propagated vegeta- 
tively. About 2,000 secHlling apple roots were frozen, and after freezing were 
planted in soil In the greenhouse and allowed to grow from 60 to 90 days. 

Summarizing the results, it is noted that greater injury resulted where the 
roots were frozen rapidly, and roots in wet sand sliowed greater injury than 
those frozen in dry or medium wet sand. Hoots that had been dried for 24 hours 
previous to freezing showed less Injury from cold than normal turgid roots. 
As to the relative hardiness of scion roots from diffluent varieties of trees, the 
roots of Dutchess and Hibernal were found most hardy, Dudley next, and 
Northwestern the least hardy of those tested. It was found that the amount 
of injury was not proportional to the diameter of the seedling. Roots divided 
lengthwise and examined showed strong correlation between the injury to the 
top section and the boltom section. The relative hardiness of individual roofs 
is believed to be due to some internal difference. 

Leaf spot control on cherries and plums, W. C Dutton and S .Tojinswn 
{Michigan Sta. Spec. Bui. 115 {1922), pp. 4^-^>0, figs. 2?). — Kxi)eriiiienls carried 
on in 1020 and 1921 for the control of leaf spot of cherries and plums are re- 
ported, lime-sulphur solution, Bordeaux mixture, sulphur dust, and dehydrated 
copper sulpliate dust being used. On the cherry trees, the results on the whole 
show that Bordeaux mixtiii*e ranked highest in leaf-spot control, but caused 
mauy of the leaves to fall. Lime sulphur ranked second, and the dust applica- 
tions a little lower than the lime sulphur. With j)luins, lime sulphur, sulphur 
dust, and copper sulplinte dust were used, and the results were not considered 
conclusive on arxTmnt of the absence of, or very small amount of injury done 
by, the fungus. 

The control of brown rot on peaches and plums, W. (3. DorroN and S 
Johnston {Michigan Sta. Spec. Bnl. 115 {1922), pp. 2H-39, figs. .S). - A report is 
given of experiments carried on for the control of lirown rot of peaches and 
plums in which lime-suljdiur solution and sulifluir dust were compared. The 
results of the experiments were considen'd satisfactory, and fruit from dusted 
trees held for several days after harvest showed much loss rot tliaii fruit from 
<heck trees. In 1921 the exiieriments consisted of the use of sulphur dusted on 
the trees, and while there was but little brown rot on certain varieties of 
Xieaches the development of rot subsequent to haiwest was less on the fruit that 
had been treated. 

Fungus disease (and other injuries of cranberry in Massachusetts!, 11. J. 
Fuankltn (Massachusetts Sta. Bui. 200 {1921), pp. 151-157, Flooding 

the bogs, after which the water was withdrawn, proved very etfectual in con- 
trolling the rose bloom disease due to Ej'ohasiclium oxycocei. Wisconsin false 
niossom has been controlled in several bogs by the destruction of the infected 
vines. The probable origin of subsequent infestations is suggested. 

The effect of submergence at relatively high temperatures on the small ber- 
ries was tested, and considerable variation was found for different varieties. 
The Injury to the fruit observed, due to submergence, was attributed to the 
rapid development of putrefactive fungi, a number of which are enumerated. 

Spraying with lead arsenate and calcium nrsenlte for the control of fungus 
diseases again showed the reduction of some fungi on the fruit, hut the effect 
on the vines was not considered desirable. 
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The relation of weather to cranberry flooding injury was investigated, flood- 
ing on dark, cloudy days being found very detrimental. This is considered due 
to the reduction of the oxygen content of the water to a state below the 
respiratory necessity of the plant. Dark swiunp water or too deep flooding 
will operate in the same manner. 

Another form of water injury to cranberry buds is described, in which 
chilling, following the draining of the water, resulted in the blackening of tbe 
buds and a great reduction in the setting of fruit 

Studies of certain fungi of economic importance in the decay of building 
timbers, W. H. Snell {U. H. Dept Apr, Bnl. 1053 {1922), pp. //7, pis. 8, figs. S).— 
On account of the practical importance under mill conditions, studies have been 
made on the physiological relations of the basidiospores, mycelium, and sec- 
ondary spores of Le^iziies scpiaria, L. frabea, Trametes scrialis, Fomes roseus, 
and Lentmtis lepidens. All of Uiese fungi have been found fruiting more or 
less commonly upon mill roofs or in basements. Lenzites sepiaria and L. irahea 
have been found to do more damage to coniferous roof timbers than has hereto- 
fore b(*en reported, A description of the macroscopic* and microscopii? charac- 
ters of the malt-agar cultures of the fungi, witii a key to their identification, is 
gi\'en. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

f Report of the Soiitli Dakota Station entomologist 1 ♦ IT. C. Sevehin {l^otith 
DaJeota Sta. Rpt. 1921, pp. 24-28). — This repoii* deals briefly with tbe three 
projects under investigation. The results of investigations of the web-spinning 
sawfly of phinis and sand cherries {Xcurotoma ineonspicvei) have been re- 
ported (K. S. U , 44, p. r»r>r>; 40, p, 58). 

Investigations of tbe life history of tbe common lield cricket, Gryllus asshnilis 
Kab, have l»eeri under way and are briefly reported upon. Its natural enemies 
discovered iia'lude two egg parasites (CcratotelHa murlatti Ashni. and Paradris 
n. ap.), a taebinid jiarasite of the nymphs and adults {Fxonsfoides joJinsoni 
(/oq.), (wo niite parasil(*s of the adults (Futhronihidium sp. and a gamasid sp.), 
and a threadworm parasitic within the nymphs and adults {Paragordius 
rarius). Predacious enemies observed include tlie wasp Vhlot ion rganUan- 
Dahll). and siweral unidentified sptM-ies of spiders. Tbe egg imrasitc's were 
tlie most inqtortaiit enemies, having d(‘slroyed as high as 50 ])er cent of the 
eggs. 

Tlie investigations of the wheat stem maggot {Mcriwi)f::a ninerirana Fitch) 
wore continued, and a number of food plants were added to the list during 
the year. These include 11 varieties of wlieat, barley, oats, rye, emmor, timothy, 
quack grass, slender wheat grass, western wheat grass, wild liarley, broine 
grass, wild rye grass, green foxtail grass, and yellow foxtail grass. During 
the year the average injury done was found to be as follows: To wheat 1 to 
15 per (?ent, to barley 2 to 4 per cent or more, to oats less than 1 per cent, and to 
spring rye 10 to 15 per c(‘nt. The parasites Mivrohrneo'n meromyza Oah. and 
Coelinidea meromyza Forbes were reared from the larvjc. Pediciiloidcs ventri- 
C 08 U 8 was observed feeding upon the larva and a Tromhidium sp. fmling U])on 
the adult, 

[Work with economic insects in Wisconsin] (Wl'^eo^isin Sta. Hnl. 229 
(1922), pp. 38, 29, 4^-02, figs. 7 ). — Tn experiments by P. K, .Tones at Sturgeon 
Hay with dust treatments for codling moth control, using (1) sulphur-lead 
arsenate 90-10, (2) copper-11 me-leod arsenate 10-80-10, and (3) sulphur-dry 
lime-sulphur-lead arsenate 75-15-10, it was found that seven applications of 
dust were less effective than five of lime sulphur ami lead arsenate spray (lime 
sulphur 1--40 plus 1 lb, arsenate of lead). 
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Tile report deals further with the destruction of grasshoppers by use of 
poison bait, the importance of the cherry aphis and of the pea moth, beekeeping, 
the potato leafhopper, the use of nicotfn dust, and tests of the distance to which 
cucumber beetles lly. 

Insect pests of the home garden and their control, A. Pkank (Wesierii 
Wa»hington Sta. Bimo, BuL, 10 {1922), No. 1, pp. S-l, figs. This Is a 
lirief account of some of the more important insects attacking vegetable crops 
with means for their control. 

[Studies of cranberry] insects, H. J. Franklin {VasanchusettM l^ta. Bvl. 
206 (1921), pp, 158-164)- — The author reports that the gremi spanwoian. Cytnaio- 
phora avlphurra (Pack.), was unusually prevalent in 1920 and wiped out a 
crop promise on several bogs in Duxbnry. Several females reared and 
dissecteri befon^ oiiposition contained from 103 to 117 eggs each. 

The brown spanworm (Epelis trnneataria faxonii Minot), which was found 
in great numbers on 12 difl'erent bogs in 1919, api>eared abundantly on even 
more bogs in 1920. The use of lead arsenate powder, 3-50. provi^d very effec- 
tive in combat Jig it. It is point(‘d out fbat spraying shonld lx* done when the 
eggs h<*gin to hatch, since the wnirms are poisoned most easily in their first 
stiiges, and are sometimes numerous enough to destroy a fine crop promise 
within four days after hatdiing begins. The small worms seem usually to 
attack the fiow<*r buds as soon as they feed, a liole commonly being eaten 
through the ovary. 

The cranberry girdler (Crainhus hortucUuH Hiibn.) was much more abundant 
in 1920 than it had been for many years Several hitherto unreported para- 
sites of the girdler were reared, namely, Creoia^tus fneiUa (Cress.), by which 
about 10 per cent of the cocoons were i)arasiti/ed ; Mnvuiccoii v^ sf)., and 
Phygadcuon sp. Barn swallows were found to capture largo numbers of tin* 
girdler moths. One part of Blackleaf 40 In 400 parts of water with 2 lbs. of 
soap to 50 gal. added readily killed the girdler moths. 

Observations of the cranberry root grub (Amphicoota vulpina Heutz.) indicate 
that the larval stage lasts three or four years. 

On July 20 the army woJin was the source of damage to a bog at Assonel 
which had been bared of its winter llowage June 1C, and was abundant on a 
bog in Carver bared of its llowage July 2. It is thought that tills pest probably 
never greatly harms cranberry bogs reasonably free of grasses except in infes- 
tations following very late removal of the winter flood. 

Egg parasitism of the cranberry fruitworra ranged in 1919 from 16 to 88 per 
cent on dry bogs and from 0 to 37 per cent on flowed ones, and in 1920 from 14 
to 50 per cent on dry bogs and from 0 to 25 per cent on flowed ones. 

Spraying tests with the blackhead flreworin in 1920 support previous experi- 
ence in indicating that while 1 part of Blackleaf 40 in 800 parts of water, with 
2 lbs. of soa]) to 50 gal. added, is fairly effective in killing the worms, it is 
probably bettor economy, all things considered, to use the insecticide at the 
rate of 1 part to 400 parts of water. One part to 800 with the soap kills the 
moths satisfactorily. At either strength the sxiray is safe to use when the 
vines are in bloom. 

The gipsy moth, which in 1919 was the source of more injury to bogs than 
any other insect, did little harm in 1920, Tests made with the spray gun or 
open nozzle in combating it showed this nozzle to be unsatifactory for bog 
spraying. It is pointed out that experience in experiments in recent years 
have shown that the gipsy moth can be readily controlled in bogs by (1) bold- 
ing the winter flowage until 25, (2) reflowing about May 29 for 36 hours, 
(3) spraying with lead arsenate (3 lbs. of powder or 6 lbs. of paste to 50 gal. 
of water) about May 24, and (4) keeping the maturing worms from getting 
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onto the 1 k>j?s. The latter in done by reniovinj: the trees, especially the oaks, 
for some distance back from the bog margin, and by keeping the marginal 
ditch cleaned out and partly full of water and maintaining a tilm of kerosene 
or crude oil on the water during the worm-crawl period. 

“Experience and the results of recent experiments lead to the conclusion 
that winter-flowed bogs not reflowed In Juiu* should be sprayed once regularly, a 
few days before the vines blossom, with this mixture: Blackleaf 40 1 gal., 
water 4(X) gal,, and fish-oil soap 10 lbs. This treatment largely takes the place 
of the .Tune rt'flow in reducing various harmful i)eRts, esi)ecially the blackhead 
dreworm, the spittle insect (Clastoptcra vittata Ball), the girdler, and leaf- 
hoppers (mainly si>ecies of Euscelis) and the springtails (Collemhola ). These 
forms abound among the vines of Ix^gs not reflowed and must drain their vi- 
tality considerably. Cranberry vines often seem stimulated in growth by nico- 
tin sprays. Probably this is nsnall\ due to the rtniuction of insect drains.” 

Insects infesting stored food products, U. N. CiiArnr\N ( Munirtiofa i<1a 
Bvl. (1921), pp. 5~76', 9(!m 2^) —This is a summary of information which 
has been prepared with a view to aiding in determining the insects causing 
injury, their source, and means for eondiating them. An illustrated table for 
determining the species of insecis is included 

The control of household insects, W. P. Flint ( Illinois ^7«. ('ire. 257 
(1922), pp. lifjs 15). — 'Diis is a summary of information 

Some pests of Ohio she(*p, D. C iMo'n: (Ohio Sta Bui 55G (1922). pp. 51-79. 
ppB. 19). — This is a Runiinar,\ of information upon the more imiiortanl insect 
and a<-arine parasites of sheej) in Oliio. 

The onion thrips in Iowa, .T 1^ Horsfall and F. A. Fknton (lov'a S!ta. Bui 
205 (1922), pp. GS, 11) —In this account it is pointed out th.at there are 
four i>riticipal sources of infestation in the spring, namely, set or multiplier 
onions; greenhouses wln‘re tomatoes or cucurbits are grown; piles of refuse 
such as tops, culls, and sc*re<‘nings which are left in tlie field over winter; and 
wild perennial host plants. These sources of infestation can he very largely 
eliminated and thrips epidemics thus greatly reduc('d. 

“Results of three seasons’ spraying tests with nicotin sulphate and soap for 
the control of the onion thrips have demonstrated that under Towa conditions 
this is not effective in seasons when these insects are al>uu{lant enough to cause 
damage. This is largely because this insecticide does not kill the eggs within 
the leaf nor the pupae in the soil at the base of the plants and also because 
many larvae escape by being in the axils of the leaves. F’lirthermore. many 
winged adults escajic and later reinfest the sprayed plants. Where compara- 
tively few plants are infested early in the season, the thrips i)reeding on them 
can he controlled to advantage by spraying with nicotin sulphate and soap to 
prevent later infestation of larger areas. Control is effective at this time 
because the plants are small and practically all the insects can be hit by the 
spray.” 

Dusting V. spraying for red bugs, .T. 1>. Litckett (A'c/c York Slate Sla. Bui. 
490, pop. €(l. (1921), pp. 8, pi. 1, //f/. i). — This is a popular edition of the bulletin 
previously noted (K. S, R., 47, p. 157). 

A promising new treatment for the San Jos6 scale, A. I--. (Iuaintancf. 
(V. S. Dept. Apr. Clip Sheet 19S (1922), p. i).— In the Bentonville, Ark., section, 
where the San Josf» scale is now exceedingly abundant and destructive, orcli- 
ardlsts have been unable to adequately control the pest with the usual dormant 
tree treatments with lime-sulphur spray. This has led the Bureau of Ento- 
mology to conduct experiments with the lubricatliig-oil emulsion spray, found 
by Yothers to control the citrus scale and the orange white fly in Florida 
(E. S. R., 89, p. 160). 
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The experiments, which were conducted by A. J, Ackerman under the 
authors' direction, included tests of lubricating oils of strengths from 0.5 to 
4 or 5 per cent, thoroughly emulsified with potash flsh-oll soap. One thorough 
application of a spray of a strength as low as 2 per cent of oil resulted in a 
practically complete killing of the scale. The results obtained have been so 
satisfactory that orchardists will make extensive use of the 2 per cent oil 
spray in bringing the pest under subjection. The experience in Florida in 
spraying citrus trees in foliage with 1 per cent of oil leads to the conclusion 
that dormant deciduous trees will probably stand without injury one annual 
treatment with 2 per cent of oil. It is pointed out, however, that several 
seasons’ experience will be necesstiry before a final decision as to possible injury 
to the trees, twigs, or fruit buds can be reached. 

The stock emulsion consists of “ Ke<l Engine oil or oil of similar grade 1 gal., 
water ^ gal., and potasli fisb-oil soap 1 lb. The oil, water, and soap are placed 
in a kettle or other receptacle and heate<l until the contents come to a boil. 
A brown scum appears on the surface of the mixture as it first begins to boll. 
After boiling for a few minutes the brown scum begins to disappear, and at 
this stage the kettle is removed from the fire and tlie entire mixture is pumped 
twice under pressure of about 60 lbs. while still very hot. A ])roper emulsion 
can not be made by stirring, nor should the mixture be allowed to cool before 
it is pumped. Too much pumping will often break up tin* emulsion. During 
pumping, ordinary pump i)acking is burnt up rather quickly by the hot oil 
mixture. For making the stock emulsion on a large scale an all-metal pump 
would be necessary. The stock emulsion contains 60§ per cent of oil. To make 
a 2 per cent emulsion for use in a 2(K)-gal. spray tank it is necessary to use 6 gai. 
of tile stock emulsion. Precaution should be taken to prevent the stock emuh 
Sion from freezing, which occurs at a temperature of about 15® F. above 
zero. . . . 

’‘Any one of the following or similar oils may be used, some one or more of 
which can doubtless be obtaln(*d in most parts of the country : Diamond Pa ratlin 
oil, 180 Red Neutral, Jr. Rod I^lngine oil, and Nabob oil. An oil which has 
given excellent results in the experiments herewith reported has approximately 
the following characteristics: Specific gravity (20® O.) 0.914, flash point 173° D., 
tire point 204® C, viscosity (20® C.) (Engler, H.O =RK)) 17.31, volatility (loss 
at 105® O. — 4 hours) 3.3 per cent, acid or corroding substances none, distillation 
300-370“ Cl. 48 per cent, and above 370“ (1. 52 per cent by volume.” 

Some observations on the control of pear i)sylla, W. Dotton and S. 
Johnston {Michigan Sta. l^pec. Bui, 115 (1922), pp. 21-28, figfi. 3). — The indica- 
tions that the treatment generally recommended in Michigan for control of the 
pear tree psylhi, namely, the general cleaning up of the orchard, scraping tlie 
hark, and making a dormant application of ni<*otIn sulphate or of a miscible 
oil in the late fall or early spring, will not give satisfactory results when the 
psyllas are numerous, as many of them do not hibernate on the pear trees but 
return to them in the spring and lay their eggs, have leil to investigatioius of 
other methods of control. The fact that the eggs are all deposited on pear trees 
and may be de.stroyed by certain spray materials has led to experimental work 
which shows that lime-sulphur solution, 6.25-^>0, is effective for killing the 
psylla eggs. (Similar results liave been obtained by Hodgkiss In New York 
(E. S. R., 31, p. 651) and Ross and Robinson in Canada (E. S. R., 45, p. 454).) 
Observations made throughout the season in the orchards of several successful 
growers, mostly in tlie Fennville district, are reported upon at some length. 

In the orchards under observation the dormant application to kill the hiber- 
nating adults was not effective under conditions prevailing during the fall and 
spring of 102(>~21. Two applications, one before blossoming to destroy the eggs 
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and one after bIo«soining to kill tlie nymphs, were very effective in some 
orchards, but in others the same or a greater number of applications were not 
effective. In one orchard a .single application after tlie petals had dropped 
of a mixture containing lime sulphur, lead arsenate, hydrated lime, and 
nicotin sulphate gave satisfactory results. It is concluded that the thorough 
use of nicotlii sulphate in any one of several combinations will be effective at 
any time during the suinmer when the psyllas are In the nymph stage, but that 
the summer si>rays are not effcMdive when used against the adults. 

“ Injury to the tirst k‘aves nearly always develops after the use of strong 
lime sulphur to destroy psylla eggs, but su<*b injuiy is not serious nor perma- 
nent. Flower buds nia.\ be injured under srune eonditions, and some varieties 
swan more susceptible than otlua-s Fr(*ezing temperatures following the ap- 
plication have a ten<lericy to inerease such injury. In order to avoid injury to 
tlie blossom buds it is advisable to make* tlie applieation of strong lime sulphur 
not later than wlieii the buds Iiave liegnn to separate in the cluster, and as 
some varieties iilossom earlier tluin others each one .should be sprayed when 
it reaches the proper stage of development 

“The practice of spraying with strong lime sulphur just before the blossom 
buds have begun to sepaiap^ in the cluster has several advantages aside from 
its value in destroying psylla eggs Sau Joso scale should be effectively coii- 
trolJed at this time, pear leaf blister mite will lie grt^illy reduced, and in dis- 
tricts wliere pear scat) is prevalent it takes the placi* of the ‘pre-pink’ applica- 
tion for scab control. Thoroiigliuess of application is a factor of greatest im- 
portance and can not be empbasizi’d too strongly.” 

Apple aphids controlled with the delayed dormant spray, J. 1>. Luckett 
{New York Stair sta, BiiL JcS7, ;>o//. ( d. { pp. 8, figs. 2 ). — This is a popular 
edition of tlu‘ bulletin jirevioiisly no|(*d (E. S R., 40, p. 351). 

Eastern strawberry louse, W. .1 F>akro ( Sta. Bui. 171) {1922), pp. 

8-16, figs. Ji ). — Through rearing tlie aphid here considcned and the species occur- 
riug in (‘alifornia known as My::UH -fragarfoUi C’kll. and making comparisons 
of the two in all their stag(\s, tlie autlior lias found tliem to represent different 
spech'S, and the name M. breriptfosus n. sp. has boon gi\en to the one which 
occurs in the Ea.st. Studies of the seasonal and life history of this species by 
the author, made botli at tlie Arkansas Station and at Ithaca, N. Y., are reported 
upon, partially in tabular form, and technical (lescripti(»ns and illustrations of its 
.Stages are included. 

The pi‘st is a small greenish or yellow aphid that feeds on the under surface 
of the leaves of the strawberry. At the station the winged forms begin to ap- 
pear about the middle of September, and by early October most of the matur- 
ing females are winged and apparently migrate somewhere. By a daily count 
of the cast skins from a certain number of the young the kmgth of the differ- 
ent instars was determined as 2 days for the tirst, trom 3 to 4 days each for 
the .second and third, and from 3 to 5 days for the fourtli. The period of growth 
or development therefore covers from 11 to 15 days. 

3f, fragaefolii has been reported to be a source of injury to the strawberry 
in Arizona and California. 

Experiments for the control of the peach tree borer with paradlchloro- 
benzene, W. C. Dutton and 8. Johnston (Michigan Sta. Spec. Bui. 115 {1922), 
pp. figs. 4 ). — ISxperiinents with paradichlorobenzene were conducted in 

several orchards during 1920 and 1921, the results of which are briefly reported, 
partly in tabular form. In all the experiments the borers which were in such 
position that they could be affected by the paradlchlorobenzene were effectively 
controlled. On the trees with smooth trunks and few wounds most of the 
15905—22 5 
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l)orex%«! were low enough to be effectively treated, but on older trees with rough 
bark and many wounds along the trunks and in the crotches a large proportion 
of the boi-ers were too high to be subject to this treatment. The trees treated 
were all six >ears of age or older, and there was no evidence of injury in any 
of the experimental orchards. It is pointed out that the serious, unavoidable 
injury to the bark of trees caused by digging out the borers is avoided by this 
method of control, 

The blackhead flreworm of cranberry on the Pacific coast, H. K, Flank 
(U. S. Dept. Agr. Bill. 10S2 pj). pi ft. S, figs. Jf5). — This is a report of 

cooperative investigations conducted hy the Washington Station and the Bureau 
of Entomology during the years 1018 and 1919. 

In an appended i)aper entitled Systematic Description of Rhopohota naevama 
Ilubn. (pp. 42-^0), O. Ileinrich reports that this pest, pnwiously held to he a 
distinct American species desc'ribed hy Fackanl in 1809 as racciniana, is none 
other than the European specaes nacvana. The American species Rpinotia 
ilicifoliana Kearf. he finds to he a variety of R navvann. 

Tliis firew^orm is the most iiniJortant cranberry pest of western hogs, and at 
the time it was first observed by the author it was (‘unsing an estimated loss of 
approximately 49 per cent of the combined crops of Washington and Oregon. 
As a result of a better knowledge of its life liistory and habits and more general 
adoption of better nietbods of control, tliis loss was reduced to approximately 
ir> per cent in 1918 and in 1019 to aiijiroxiinately 5 per cent. 

Tbe investigations indicate that tins pest was introdiicexl into the Northwest 
through eggs on cuttings trmn bogs in cas(<‘rn States, ]>rincipally from Massa- 
chusetts. It is now found on nearly every cranberry bog on the Pacilic coast. 

Studies of its life history and habits and control uieafiures are presented at 
some length, together willi descriptions of its several .stages. It was found to 
pass through two generations and sometimes a partial third The larvae ot 
the first generation appear on tbe bogs in greatest abundance about the latter 
part of May, tbe pupae toward the middle of June, anrl the moths about tlie 
first or second week in duly. Only about four-tifths of the eggs laid hy this 
generation batch to form a sei'ond generation the same season, the remaining 
one-fifth hatching tlie following spring. About one-third of the eggs of th»» 
moths of the second generation hatch late in the summer, forming a third 
generation of larvae. 

In control exi>criments “40 per cent nicotin sulphate at the rate of 1 part to 
800 parts ol water, with the addition of fish-oil soap at the rate of 2 lbs, to 
every 50 gal., use<l at the rate of about 309 gal. to the a<‘re, was found to be the 
most effective spray material against the fireworm. Forty per cent nicotin 
sulphate, used at the rate of 1 jiart to 1,000 parts of water with the addition of 
fish-oil soap, 2 lbs. to every 50 gal., was nearly as effective, 

“ Nicotin oleate made by mixing 2.5 parts of a solution containing 40 per cent 
free nicotin with 1.75 parts of commercial oleic acid, or red oil, and used at tlie 
rate of 1 part to 400 parts of water, applied three times at tlie rate of about 
300 to 400 gal. per acre, was found nearly us effective as 40 per cent nicotin 
sulphate 1 to 800 with fish-oil soap 2 to 50, applied thrw times at the minimum 
rate jier a(‘re. Arsenate of lead proved of little or no value in the control of 
the fireworm. Fish-oil soap, 2 lbs. to 50 gal. of solution, was a much better 
spreader for spray solutions on (Tanberry foliage than glue, which was used at 
the rate of 1 lb. fo 200 gal. One compound containing a high percentage of 
crude carbolic acid and usually employed as a disinfectant gave little or no 
control. 

“ Demonstration spraying exiieriments were conducted in which 40 per cent 
nicofin sulphate 1 fo 800 with fi.sh-oil .soap 2 lbs. to 50 gal was used. Four 
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appUcatiOBg on McFarlin vines, In which the eddy -chamber mist type of nozzle 
was used, gave the best results, producing the largest yield of berries and the 
highest percentage of berries free from fireworm injury. . . . Four applica- 
tions with the spray gun on the Howe variety gave the highest percentage of 
unlnfested fruit of all the plats on which the spray gun was used. Generally 
speaking, four applications gave better results than three 

“ On hogs that can he retlowed, a complete covering of the vines with water 
for not Jess than 48 hours during the middle or latter i>art of May is recom- 
mended as a help in the control of the fireworm. Since most of the bogs on 
the Pncitic coast, however, are managed as dry bogs, spraying with 40 per ceid 
nicotln sulphate I to 800, with the a<ldithm of tish-oii soap at the rate of 2 lbs 
to every bO gal., is recomnuaided as tlie most feasible method of control uf the 
blackhead fireworm in that locality. Between 250 and 500 gal. of this material 
should be used per acre.” 

Six years of life history studies on the codling niotli, A. B. Fjte {New 
Mexico !!^ia. Bui. 121 (1921), pp. 182. fiyn. 16). — Tliis is a rc]>()rl of investigations 
<*ommenccd in the spring of 1914 and continued without interruption until the 
fall of 1019, at which tiim‘ tliey were concluded. I'hat part of the investigation 
relating to hand records kept from 1907 to I91C has been reimrted in Bulletin 
no. previously iiote<l (K. S. K., 59. p. 7G5). The investigations are reported 
on year by year hi large pait in tabular form. Diagrams witli curves showing 
the daily emergence of moths, deposition of tlie eggs, and liatching of the 
larvae for the years 1915 to 1919, respectively, and otiier showing the seasonal 
history of the codling moth for the same years are included. 

There were found to he four giuierations at tlie station at an altitude of 
5,829 ft., where the growing season is 195 da.vs. llu‘ fourth generation not 
being (‘ompleted until the following spring, when tlie spring iirood of jiupae 
and moths Jippear. The pupation of overwintering larvae began from Fei)- 
ruary 18 to March 1 and ended from April 19 to May 24. The {>iipal stage of 
tlie spring brood varied in length from 20 to 20 days, with a moan average 
length of 25.56 days. The moths of the spring brood began to emerge from 
March 20 to 80, the last usually appearing about May 20. The first brood of 
moth.s usually began to emerge about June 12, following which emergenije was 
continuous throiighoiU tlie seasiui. The divi.sion betwi‘en the first and second 
broods usually comes about July 20. and the dividing point between the 
second and third broods usually comes ai»out August 22. 

” The spring brood of moths deposited an average oi 5.12 eggs per moth. The 
average deposition by the finst brood of moths was 10.4 eggs per moth; that of 
the second brood was 115 eggs per moth ; and the third brood deposited an 
average of 10.7 eggs per moth. . . . Egg deposition began, on the average, 
about April 8 and ended approximately September 25. The last of the first 
brood were usually deposited about May 15 and the first of the second brood 
appeared about June 14, making an interval of about 29 days between tlie first 
and second broods. . . . Eggs of the first brood bad an avtTage incubation 
period of 10.9 days; those of the second brood averaged 5.14 days; third 
brood eggs incubated for an average of 5.46 days; and the fourth brood eggs 
hatched in an average of 6.37 days after deposition. 

“First-brood larvae usually appeared from about April 26 to May 23. 
Second-brood larvae began to hatch about June 20, and batching continued 
quite regularly to near the middle of September. A great variation was re- 
corded in the feeding period of larvae. Some larvae seem to develop to full 
size and leave the apples in 10 days after entering them, while others did 
not leave the fruit for 60 to 70 days after entering It. The average feeding 
period of the first brood of larvae was 22 5 days, that of the se(*ond brood 
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was 18.67 (lays, the third brood fed for an average of 28.62 days, and the 
fourth brood required 25.64 days to complete their feeding. The records 
showed about 6 per cent of the first brood of larvae to be wintering larvae, 
10 per c(mt of the second brood wintered over, 80 per cent of the third brcwxl 
wintered, and all of the fourth were wintering larvae. 

“ The average lengths of the cocooning periods of the first, second, and third 
broods of larvae were 6.44, 4.36, and 6.12 days, respectively. The pupal stage 
of the first brood averaged 12.15 days in length, the second brood averaged 
10.43 days, and the averagti of the third brood was 10.43 days. 

“The a\eruge length of the life cycle of the first generation of the codling 
moth was 4816 days, the average of the second gcuuu'ution was 36.71 days, 
while the third generation passed through all of the dilTerent stages from egg 
to adult in an average of 39 days,” 

Observations on the poisonous nature of the whito-markedi tussock moth 
(Hemerocampa leucostigma S. and A.), H. H. Knksiit (Jour, Parasitol, 8 
<1922), No, 3, pp, 133-135). — The use of pur.slane (Portnlaca oleracm) by 
jnaslnrig tlu' loaves into a mindlaginous pulp and applying it to the swollen 
parts, gave surprising relief irom the effort of poi.soniiig from the tussock moth. 

WebworiTis injurious to cereal and forage <rrops and their control, (1. G. 
AIN8LIE (!'. aS’. JU'pt. Apr , Farmers' Bui. 1258 ( 1932), pp. fif/s, This is a 

Bumniaiw of information in which the author deals witli the cornroot wehworm 
{Crambuft caiif/inoseUns Chan.), stnjjed wehworm iP mutabUfs (^lem,), hliiC" 
grass wehworm (C, teferrcUus Ziiick. ), vagabond cramhus (black-headed sod 
\v(‘hworm), l('}itlier-eoIor(Hl sod wehworm ( C. trisect us Wlk ). and the silver- 
striped wehworm (V. prae/eoteltus Zinck.). 

A contribution to our knowledge of the Byrphidae of Colorado, C K. 
JoNKS (Colorado Bia. But. 269 (1922), pp. 3~73, pis. 3, tiffs. 60).— This bulletin 
consists of threv parts: (1) Description, life histories, and food habits (pp. 
3 9), (2) key to genera and siiecies of {'Colorado Byrphidae with citations and 
habitat (pp. 1(V-42), and (3) catalogue of known (V)lorad() Byrphidae (pp. 
45-58). 

Horseflies and cattle, .S. l\ Doikn (\eva(la St a Bui. 102 (t931), pp. 13, 
pffs. 8). — This is a iioiiuhir summary of information intended tor use by stock- 
men and farnun’s. wliirh is based iijion rn^ (‘stigatlons in (‘oop<‘ratlon witli the 
Bureau of Entomology, V. S 1>. A., and to he reiiorted in n hulh'tln in in'eparn- 
tioii. It is concluded that as regards th(^ western green head hoi-sefiy (To banns 
phaenops), which is the principal speci(‘s, “At pia'sent tin* only hope of control 
lies in the drainage of wet grass-hay meadows, followed by the planting of 
alfalfa.” 

Herpetomonas inuscae-doraosticae, its behavior and effect in laboratory 
animals, R. W. Gr.ASER (Jour. Parasito/,, 8 (1922), No. 3, pp. 99-108, pt, 1), — 
“ House files in proximity to cattle were found engorged with cow^ blood. A 
close association betw^een the feeding habits of Stomoxys, Haematobla. and 
MmcAh domeatica was observed. House flies often feed at the punctures de- 
serted by the biting flies. H, mmmeAlommticuA: [Bur.J was found to he the 
most prevalent flagellate inhabiting the digestive tract of adult house flies in 
summer. The number of flies parasitized was large. The greatest degree of 
parasitism w^as reached in July and August. The parasitized flies were always 
caught in cow barns and in horse stables. Flies caught in dwelling houses were 
not parasitized.” 

Experimental leishmaniases or herpetomoniusis were not produced with 
H. musoae-domesticae. A special method for the cultivation of this parasite is 
described. 
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Control of root maggots (New Hampshire Bta, Bui. 20S (1922), pp, 11~1S ), — 
CJontrol work with the cabbage maggot by W. O. O’Kane has shown the marked 
efficiency of a mixture composed of equal parts of linely ground tobacco dust 
and agricultural lime. In one series eggs placed in contact witli soil in the 
normal manner gave a 100 per cent hatch, whereas eggs placed in contact with 
the mixture giiv(‘ a percentage of hatch ranging from 0 to BI per cent. In a 
scK'ond series, the iHU*ct;ntage of hatch in the treated lots was 14 and in the 
clieck lots 82, and in a third series tlic hat<4i in the treated lots was 5 and in 
Jhe che<‘k lots 71 per cent. 

(kninlH of lar\ae and jmpae on the roots of plants which had r(‘ceiv(Hl the mix- 
ture indicated a failure of larvae to rea<‘h tlie roots on treated i>lants for a 
period of several days following the treatment, but Ijiter an increasing numi)er 
of larvae appeared on tin* roots. The addition of moisture to simulate rain 
after ne\vly depositiMl eggvS had been place<l in contact with the mixture re- 
suited in a hatch of 1(» per (‘ont, as compared with a hatch of 93 per cent 
where the eggs were }>la(„*ed in contact with the .soil and water added. Where, 
how’ever, c^ggs wc're placcMi on soil and wet down with an infusion made by per- 
mitting tlie mixture to stand in water, the jHucentage of eggs that hatched 
was nearly as grc'at as that of clieck ))lats. 

l{!xporiments carried on to d«‘l ermine whether maggots on the roots of plants 
arci killed by infusions of the mixture cmitic^cI down through the sod ga\(" 
inconclusive ic'sulls. tlien* laang a mortality o{ from 1 to 10 per cent as com- 
pared with 0 per cent in the chc^cKs d'hc* number ot (lies emerging in the case 
of treated pupae \aried from 0 to (> per <‘(‘nl. as comtiarcHl with 10 ])er cent in 
tlu^case of thc' c hec-ks lOxpcuaimmts indicated that o\it>osition on treated plants 
was mu<*li h‘ss than on the (4u‘cks, Put that hea^y rains rnimlly rediu'ed su(‘h 
rei»ellent action. A furthcM* treatment four days after Ihc^ ram again aiijiearcMl 
to gi\c protection 

<"ontrol (‘Xperimeuts w.lh a \ it‘w t<‘ delennining the jiossihlc* utility of a 
poison bait consisting of banana pulp and sodium ai*,sonite gave inconclusive* 
laxsults. 

The bionomics and control of the onion maggot, ,1 Ti Eyfh (Prnnsifl- 
vmiia Hln. Bui. Ill (1922), pp. 16, tiffs. 5). — Tlic* lirst part of this account (pp. 
3~9) deals brielly with llie history, anatomy, and biology of the onion maggot, 
tlie second part i ptv 9~1i»l w ith its seasonal history, ecology, and the results 
of control work. 

A poison hail consisting of .sochuin arseiiite h oz.. molasses 1 p< , water 1 
gab, and choiiped onion I Ih. was found to he the most practical and efficient 
remedy for dts control on extensive areas. In such fields an average increase 
of 90 bu. of onions tier acre was produced wdion this material wais applied. 
The use of shalUuv cans for tllstnlmting bait throughout the plats gave a 
unlfonnly better control than the .sprinkling method These* cans should be 
filaced preferably 10 or 15 ft. ajiart in every tenth row The <*ost of labor 
and materials for placing and relllling the tins wdth bait once each week from 
April until August was J|>10.50 for each acre treated. ''Hie protection of an 
acre of onions rc^quires 24 cans when placed 15 ft. apart in every tenth row 
throughout the patch, and I gal. of the liquid will fill these' cans to a depth of 
about 2 in. at ea<ffi application. A less amount in a container will necessitate 
repeating the operation more often than once eacli week, which under ordinary 
conditions was found to he sufficient. 

A carbolic acid emulsion consisting of crude carbolic acid i pt., soap i Ih., 
and water 1 gal. was quite effective In controlling maggots on small onion plats 
when applied ns a spray. “Frequent treatments with this material entail a 
large amount of time and labor and cause this metliod to he impnictieal for 
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commercial purposes. Strengths exceeding 2 per cent carbolic acid injure the 
onion plants and can not be used with safety. The results from eowing carbo- 
Ifited lime and calcium hypochlorid with onion seed are promising, and these 
materials merit further investigation.” The Importance of rotation and clean 
culture, particularly the collection and disposal of onion refuse in the 
autumn, is pointed out. 

Fluke infections and the destruction of tlie intermediate host, F. C. 
Bakkr (Jour. Pafxisitoh, 8 No. 3, pp. — The author concludes 

tliat the control of sucdi snails as are intermediate hosts of certain species of 
flukes Inimical to man and the domestic animals, as suggested by Chandler 
(E. S. U., 44, p. 581), while applicable to small bodies of water not connecte<l 
directly with running streams or large lakes, is absolutely impracticable for 
running streams and larger btxlies of water. “ To sdecessfiilly eradicate all 
possible interme<liate hosts of flukes would necessitate the pollution of water 
bodies to such an extent that most forms of life would be ultimately killed ; 
in comparison with this toxic agent, when used effectively, our present stream 
pollution by sewage would sink into insigniflcauce.” 

FOODS— HUMAN NUTBITION. 

Methods of manufacturing potato chips, M. C'. Voshdry (f/. *s*. Dept Apr. 
Jinl. 1055 (1922), pp. 20, figs. 10). — ^This puldicatlon rei>orts the results of a 
special study of methods of making potato chips and determinations of the 
value of different varieties for making chips by the standard method adopted. 
Among the suggestions api)licabie both to home and commercial manufacture 
of potato chips are the following : 

Vegetable oils or compounds are more satisfactory than animal fats and 
liquids preferable to solid fats. High grade coUons(x?d oil heated to approxi- 
mately 210° O. (410" F.) is considered the best medium in which to fry chips. 
The best vessel in wliich to fry tlie chips is an iron or steel vessel, deeii 
rather than wide, and with an inner perforated basket in which the chips 
can be lowered and raised. Mature i>otato(>s liigb in starch give the best 
results, i>rovided the slices are thoroughly washed in cold water and a maxi- 
mum of the starch removed. 

In the cxjieri mental tests in which iKitato chips were scored on a basis of 
80 points (ease of cooking 10, appoaram*e 5, crispness 5, and flavor 10), Green 
Mountain potatoes gave the best score, 2(5.6. 

Observations on canning and preserving of figs, W. V. Oruesb (Fig and 
Olive Jour., 6 (1921), Nos. 3, pp. 2, 3: 4, pp. 5, 8). — This is a general description 
of motliods of preserving figs, based upon the literature on the subject and 
upon results of small-scale experiments conductiHl at the (’alifornla Experi- 
ment Station. 

The relation between the energy value of foods as determined by calcu* 
lation and by combustion, J. Konkj and J. Sc iiNEiDEavviiiTH (ZUchr. Unter- 
such. Nalir. u. Oenussmtl., j2 (1921), No. 1~2, pp. 3~23) — This paper contains, 
in addition to a eoinparlsoii of the energy values of typical foods as deter- 
mined by combustion and by (‘ah'ulation from the jw^rcentage composition pre- 
viously noted (E. S. K , 46, p. 755), a report of an investigation of the utiliza- 
tion of different foods as related to their energy value determined In the two 
ways. The junior author served as the subject in two series of metabolism 
studies, one lasting six and the other live days. The diets of the two periods 
differed only in the amount of crude fiber or so-called indigestible carbo- 
hydrates, white bread and pea soup of the first period being replaced by black 
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bread (pumpernickel) and pea aoup prepared by ct>oking the pods with <iie 
j[>eas. The fat in the first diet was butter and In the second oleoinargarin. 
The food and feces were analyzed and the energy value determined by com- 
bustion and cal<‘Ulation. 

The energy value of the first diet was 248.2 calories as determined by 
combustion and 3,219.3 by calculation, and of the second 3,574.9 and 3,474.6 
calories, resx>ect i vely. The corresponding coedicients of digestibility were 
93.84 and 94.44 for the first and 84 49 and 85.53 for the se(*ond period, respec- 
tively. These results are considered to furnish suflicieiit evidence in support 
of the conclusions drawn in the first part of the investigation, as previously 
reported, that it is sufficiently accurate to determine the energy value of a diet 
hy calculation. 

The utilization of food with refert^ncc to tin* energy value as determined 
by calculation and by cornbtisfion, as w<‘ll as to the intestinal juices mixed 
with the feces, J. Konjo and J. Sc'nNETOEJmiRTH (Chem, '/jt(j , 1^5 (i.92/), Ao. 
J5-), pp. 121^5, 12 'f6 ). — Noje<l abo\e from another source. 

A study of weight regulation in the adult human body during over- 
nutrition, A. UuMCK {Ant(v\ Jour. PlnjsioL, 60 {1022), No. 2, pp. S7J-~S05, 
figs. 2). ““This is the report ot an evteiisive study ot weight regulation on diets 
of differenl. caloric vahn* in th(‘ case of a suhje^*t representing the “spare” or 
apparentbv nonfat toning typo. The investigation, which comprised over 370 
days on the (‘xpcnnicutal diets, included studies of (1) llie iiiiniinuui food 
requireinent for iuaint(‘naiic(‘ of weight at the cmslouiary level, (2) the extent 
to which an excess of slan'hy lood can he stored hy this typo of person in a 
long period ot superahimdant dud, and (3) possible changes in the niiiiimum 
requirernent of food attm* the ho(i^^ lias r(‘tiinH‘d to the initial w’cight witli 
the least imssihle loss of nitrogen. 

The subject was found to have an extravagant (*al(>ri(' n'qTnrenient, which 
was noticeable on the low calorie diet and wincli incie.ised during the course 
of an excessive carholiydrate diet and reiuaiuetl al>o\e tlie initial level even 
after return to normal ^\eight The basal mc'tnholic rate was no higher than 
the average for tlie subject’s wiuglit, height, and age. and the pulse and blood 
pressure were both normal It is suggested that tlu‘ high calorie outj)\it and 
(‘onsequent resisteiice against fattening may find its (‘xplaiiat ion either in a 
condition of nitrogcui enrichimuit. or in an ujiwanl \ariation of the “cost of 
digestion” (and a.ssimilation ) of slar(‘hy food. 

Studies in nutrition. — IX, The niitritiv<‘ value of the proteins from the 
Ohinese and (Georgia velvet beans, A .1. Finks and (’ (h Johns (d/acr. Jour. 
Physiol., 57 {1021), No. 1, pp. Ol-dl, fUj'<. '/) -“-C'ontiniiiiiL'^ the series of studies 
previously noted (E. S. R., 46, p. 561). the author.s nqiort that the isolated 
proteins obtained by heat coagulation from either Chinese or (Georgia \ civet 
beans are aderjuate for the normal growth of white rats. The protein of the 
(ffiinese velvet bean prepared by ilialysis resulted in lack of growth (wen after 
cystin was added. The beau meal, wiien fed cooked or autoclaved and sup- 
plemented by either cystin or casein, resulted in nutritional failure, regurgita- 
tion, diarrhea, and ultimately death. The authors are of the opinion that 
an associated toxic substance, i>robably tli(‘ dihydroxyplumylalanin of Miller 
(E. S. R., 44, p. 710), is responsible for the nutritional disturbances obsiTved 
in the case of the steam -cooked meal. 

The influence of meat upon physical efficiency, S. II. BASSE-rT, E. Holt, 
and P. O. Santos (Jmer. Jour. Physiol., 60 {1922), No. S, pp. 574“.577).~-In an 
effort to throw some light on the influence of meat upon physical efficiency, 
the capacity for woi'k on a high and low probdn diet was tested in four sub 
jec4^ as follows: 
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For one week the usual normal diet was taken by each subject, and th€‘, 
second week this was suiiplemented by a luncheon containing 300 gin. of beef, 
served wdth bread, butter, and boiled potatoes. This period was followed by 
a third period of the same length during which little or no meat was taken, and 
in the fourth and final week the diet of the second periCKl was taken. During 
the entire time data w^ere obtained on the average number of steps per day 
(by means of a pedometer), and on the pulse rate before and after a definite 
period of exercise (swift walking) in tlie morning and afternoon. The urine 
was analyzed daily for nitrog<‘n. 

The tabulated data show that (he presence or absence of meat from the 
dietary in jieriods as long as one week had no demonstrable elfeid on the 
capacity for doing the work prescTibed. It was also noted that there was 
a distinct and uniformly present sense of sleepiness for two or three hours 
following the ingestion of a large amount of meat, and that removal of the 
meat from the dietary did not diminish the senst* of welbbelng in the various 
subjects. “ The well-nigh universal opinion that moat ingestion is important 
for the maintenance of physical strength is not to be disregarded, l>ut the 
experimental evid(*nce In favor of this conception has yt‘t to he iiroduced.” 

The retention and distribution of niniiio acids with special reference to 
the urea formation, D, Poltn and H. {Jour. Hioh Chvm., .7/ {VJ2^). 

No, 2, pp. S95~41S ), — This paper reports a study of the transportation, retention, 
and excretion of niTrogenoiis constituents, such as amino acids, urea, and 
creatlu, siippleiuenting a similnr investigation of <‘urhohydrates iirevlously 
noted (K. S. R., 47. p. 203). The amino-acid determinations were made by the 
new colorimetric methods described on page 410. 

The first point considered was the hypothesis tliat deannn.ition and urea 
formation are localized in the liver Although this hypothesis was considered 
definitely disproved by tln^ work of Foiin and Denis x)reviously rex>orted 
(K. S. K,, 28, p. 604), experimental results obtained soon after by Van Slyke 
were regarded by him as continuing the theory of the liver as being the special 
site of urea formation. To <ibtain further evidence on this point nitrogen 
determinations were made on the blood and urine of several subjects following 
an ordinary mixed meal and following the ingestion of a large amount of 
gelatin, glycin, or casein. 

The data obtained show^ in all cases a predominant increase in the non 
protein nitrogen of tlie plasma, associated during the early stages of absorjition 
chiefly with increases in the amino-acid nitrogen and in the later stages with 
increases in the urea nitrogen. The figures for urine follow the same lines. 
During the first 2-hour period in which the amlno-acid accumulation in the 
blood was apiiroachlng the maximum the urea nitrogen excretion rose only 
\ery slightly, while at the end of 3 hours there was a deeidial rise in urea 
which continued for about 3 liours. “As far ns w e ean see tliere is now nothing 
more that need be said concerning the old tradition that one special function of 
the liver is to split off amino nitrogen and convert It into urea.” 

The data obtained following the ingestion of large amounts of protein and 
amino acids also indicate that losses of ordinary usable amino acids are normal 
occurrences, and that these Josses are increased during and immediately 
following iucrenses hi the amino-acid content of the blood. This is thought to 
indicate that there is no mechanism for the control of amino-acid retention, 
such as is the case with glucose. Whenever there is an Influx of aninio acids 
from the digestive tract sufficiently rapid to raise materially the amino-acid 
cont&at of the blood, as Imppems after every fairly protein-rich meal, there is 
an increase in the excretion of the tiinino acids in the urine. The opposite, 
however, does not take place as the result of fasting. 
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A compariHon of the figures obtained for plasma and corpuscles i>oints not 
only to the permeability but to the actual production of urea in the corpuscles. 
The undetermined or rest nitrogen is also from two to five times as abundant 
in corpuscles as in plasma. The theory is advanced that the undetermined 
nitrogen of human blood Is in large part due to the presence of histones simlhir 
to those obtained from the corpuscles of bird’s blood. 

An effect of the ingestion of <*oIostrum ujKiii the <‘t>in position of tlie 
blood of newborn calves, U. E, Ilowic (Jour. Biol, ('hem , JfU (1921), Xo. J, pp. 
115 - 1 J 8 ). — Protein analyses of the blood of newborn <*m1vos l^More an<l after 
feeding with colostrum and milk are ivjiorted which show tlnit ihe blood of a 
newborn calf does not (ontain euglobnlin until after Jt has received colostrum 
If the calf suckles a (‘ow that has been lactating for some time and Is yielding 
milk known to ( ontain little (‘UgJohulin, the amount of this protein in the blood 
remains negligi\>le for several hours and increases much more slowdy than in a 
rfilf which lias received colostrum. 

The function of the colostrum, .1, JI. Lkwih and 11. (J VVeli.s (Jour. Auur 
Med. Assoo , "8 (J922), No. 12. pp. W,?-86‘;7 ) . — The litcratiin* on the nature and 
function of ooiontriiin is reviewed and <lisi-usst*d, \arioiis observations being 
cited wlih*h I(‘ad to the <*oii<'Iiision ad\aiiccd b.^ Fainu'enc'r (E. S. U., 27, p. 476) 
and by Wells and Osborne ( E. S Jt.. 46, j). fi) “ that the lormation of colostrum 
is for the purpose of j)r<‘senting to the newborn maimnal a concentrated solu- 
tion <M s('rnm globulin whiOi carries antibodies Iroin the maternal blood dur- 
ing the bn(‘r time that tlu‘vsc pr<»lect.\i* proteins <an b^ absorbed unaltered from 
lh(‘ alimentary canal in an act he I'ondition.” 

The oha«‘r^ ations o. Howe K'porteil abo\<^ are mted in conlinnation of this 
h>pothesis, and ihita are pre.sented on similar obMunatioiis (‘ondiuded on the 
Mood of adults and .\ouiig infants ’Fbese <iatn ('outirin for human beings the 
observations of llowe on calves that they arc born with no euglobnlin and 
acquire it at least in large [>art from the colostrum Hm* important function 
of the colo.strum is considered to he to furmsli to the newdiorn mammal pro- 
tective antibodies whi<b proliably add to its capacity to resist inre<‘tion in 
early life. If the iiitaiu is not br(‘ast fed and d<H}s not receive colostrum, it 
is thouglit to ac<|uirc miglobiilin in its blood much inon‘ slowdy and to be in a 
corresponding degree Jess n^sislant to in lection 

Studies of infant feeding. —XVI, A hin teriologic study of the feces and 
the food of normal babies receiving brea.st milk, E. W. Brow^n and A. W. 
Bosworth (Amcr Jour. DiseAises Children, 2S (1922), No. 3. pp. 243-258) .—Jn 
continuation of tbe studies previously noted (K. S. K.. 46, p. 86Ii), bacterio- 
logical studii's ol breast milk and tbc feces of infants fed breast milk are 
reported. 

The data presented indicate tliat the stools of normal breast-fed babies 
show a complete dominanc(‘ of UariUuH InfiduH. Infants which ha\e been fed 
on cow's milk formulas for se\eral tlajs and then ghen breast milk may show 
bacteriologically the efleets of the cow’s milk for as long as four w’eeks, as 
indicated by a larger number of cocci and Gram-uegnllve bacilli than are 
usually found in breast-milk stools. If a <‘ow^‘s milk formula is used before 
the third day after birth and breast milk thereafter, the resulting fecal bac- 
teria are those of a normal breast-fed infant. 

B, hifidus was also isolated from a number of samples of breast milk. It Is 
the author’s belief “that the hifidus organisms whiidi are present m or on the 
mother’s nipple are an important soiiree of the hifidus organisms found in the 
nursling’s Intestines.” 

Studies of Infant feeding, — XVIt, A bactcriochenvical study of the acid 
stools excreted by breast-fed and bottle-fed Infants, A. W. Bos\\<>kth, H. K. 
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WiLDEjft, M. E. Blanchajbd, E. W. Bbown, and M. F. McCann {Am&r. Jour. Dia- 
eaaes Childreriy 23 (1922), No. 4* PP- 323-337, figs. 4 ). — In continuation of the 
above studies, an investigation was undertaken to determine the nature and 
rause of the acid stools often eliminated by either breast-fed or bottle-fed in- 
fants. Determinations were made of the water-soluble acidity and the total 
volatile acid content of 24rbour samples of feces, and the nature of the volatile 
acids was investigated by the method of Dyer (E. S. II., 87, p. 13). 

The results obtained with the stools of breast-fed infants showed conclu- 
sively the presence of formic acid in considerable amounts, together with some 
acetic acid, while the acid stools of bottle-fed infants contained acetic acid, 
A bacteriological examination of the stools showed the predominance of Bacil- 
lus hifldus in breast-milk stools and of Gram negative organisms, principally 
of the coll aerogenes group including B. acroffvnes^ in the stools of bottle-fed 
infants. Ihire cultures of B. aerogenes isolated from several stools were found 
to have the property of decomposing citric acid, with the formation of water, 
carbon dioxid, and a(*i'tic acid as lias previously been ohservecl witli cultures 
of this organism from dairy products (E. 8. K, 24, p. 277). In addition to 
B. aerogenes, Micrococcus ovalis and other unidentitied organisms obtained 
from acid stools were found to cliange citrates to acetu* acid, while B. hifidus 
formed a mixture of acetic and formic acids, and B. eoli. B capsulatus, B. acidi 
Jactiei. and B. cloacae formed earbon dioxid and water. 

It was demonstrated further that when food containing no citrate is fed to 
an infant no aeetic aeid api»ears in the stools; that if a food containing a solu- 
ble citrate is fed a small amount of acetic acid appears in tin' stools; and if a 
food containing an insoluble (*itrate Is fed a large amount of acetic acid ap- 
Xiears in the stools. This is thought to explain the largo amounts of acetic 
acid found in stools of infants receiving a commercial dry milk. The pi'oeess 
of drying is considered to convent a considerable portion of the soluble citrate 
originally luvsent in the milk into insoluble calcium citrate, which results in 
a marked increase in tlie aeetic content of the stools. 

Milk the best food, IT Stfknbock and E K. IIaht ( \Viseo7isin Bui. 34i 
(1922), pp. 19, tigs. 10).— A popular disetis.sion of the food value of milk, jiar- 
tieularly from tlie standjioirit of vitamins. 

f Vitamin studies at the Wisconsin Station] {Wisconsin Rta. Bui, 339 
(1922), pp. 123, 124, 120 142) —From a study of the content of vitamin 0 in 
various farm feeds, the amounts required dally to protect a guinea pig from 
scurvy are given as follow s * gm. of green forage from oats, alfalfa, com 

or timothy, 1 5 of cabbage, 3 of rutabaga or turnip, 5 to 10 of potatoes, 10 of 
yellow carrots, and 20 to 30 gm. of sugar beets, sugar mangels, or table beets. 

In studies by IT. Steenbock, M. T. Sell, and E. Nelson, the relative ricliness 
of milk in vitamins A ami B Is shown by the fact that 2 cc, daily of whole 
milk has been found sutlicitmt to produce normal growth in rats fed white corn, 
while 10 cc. daily was necessary to provide sufficient vitamin B for normal 
growth. Centrifugal skirn milk is reported to furnish only one-tenth as much 
vitamin A as whole milk. Vitamin A has been shown to be destroyed to 
some extent by the direct rays of the sun, indicating that hay exposed too long 
in the swath may he lower in vitamin content tlmn hay cured in the windrow 
or in cocks. Further evidence of a relationship between yellow pigmentation 
and vitamin A is fnrnished irj the observation that in the yellow^ com kernel 
the vitamin occurs cbielly in the highly pigmented endosperm, while the slightly 
pigmented germ contains little of the vitamin, althougli it has a high content 
of fat. 

Fat*soIuble vitamin, — X, Further observations ou the occurrence of the 
fat-soluble vitamin with yellow^ plant pigments, H Stkknbock and M. T. 
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Sbijl {Jour, Biol. Cheni.^ 51 {1922) y No. 1. pp flS-yd, figs. 4). — Ftiriher data con- 
lirmlng the senior author’s theory of association of vitamin A with yellow 
pigmentation are presented in continuation of the series previously note<1 
(E. S. It., 4C, p. 469). White sweet potatoes and white carrots were found to 
contain but little vitamin A. The tops of white carrot roots pigmented with 
chlorophyll were richer in vitamin A than the bottoms of the same roots Ci>n- 
taining less i)ignient. IVhite cabbage leaves in the head contained only <me- 
tenth as much yellow pigment as green cabbage leaves and a imicli lower con- 
tent of vitamin A. 

Vitaniiu A in oranges, T\ !’> < )sBoitNK and D. B. Mendel (Koc VLupt. Biol, 
and Med. Broc.y 19 {1922), No. J/, pp. 1H7, lS8).-~The earlier ('onclusion, drawn 
from preliminary tests, that dried orange juice contains vitamin A (E. S. U., 
43, p. 765) has been contirmed Rats were cured of ophthalmia within a few 
days by tbe daily administration of 10 c(‘. of Iresh orange juice, or the same 
amount of juice mixed with starch and desiccated in a current of hot air. 
Five cc. also proved sufficient to cure ojihthaluna, but a larger amount was 
nec<‘ssary to sei'ure re.storation of growth. Volume for \oliime, orange juice 
is considered to he as rich as milk in vitamin B, somewhat less ricli in vitamin 
A, and much richer in vitamin O. 

8oine plant sources of vitamins H and C, F. <>. Santos ( l;ac/. Joar. 
rhgsiol . 59 (1922), Ao. /, pp 210-25 'f, ftg^ I'/) Tins is the comidele rejiort nf 
the investigation i)reviously mded from the preliminary report (K. S. R.. 46, 
p. 067) 

The vitamins in cod liver oil, H. Lax {Biocheni. /Jsrfir.. 125 (1921), No. 
5-(), pp 205 -271) - The authoi* reperl s unsuccessful attempts to cure j>olyneu- 
rltic fowls with tin* alcoliol evtracis of cod liver oil. thus sh(»wing that it is 
lacking in vitamin B. 1Mie fa<*t that high temperatures are used in ridlning 
cod liver oil for in(‘dicinal purposes is presented as evidence that the anti- 
rachitic factor is not identical with vitamin A, winch in his opinion w'ould 
undergo destruction in .such lemperntnres. The excellent results obtained with 
the use of cod livT^r oil as a source of vitamin A are ignored. 

A study of the metabolism and respiratory exchange in i>oultry during 
vitamin starvation and polyneuritis, R. J. Andeuson and W. L. Kui.r (Ncin 
York State Sta Tceh. Bii! 22 {1922), pp. 2 .22 ; ah'o in dour. Biol. Chcni., 52 
(1922), No. 1, pp. 09-29) An extensive study is rcporhvl on the hasal metabo- 
lism of poultry (liens), and the inetaholisni during the digestion of grain and 
mash, dig(*stion of rice, vitamin .starvation, jadyneuritis, and on re(T)very from 
polyneuritis. For delerminiim the respiratory exchange a small respirati(m 
apparatus was used which was a duplicate of the one de^crihed by Murlin 
( E, S. IL, 32, p. S60), The observations on the normal basal metabolism were 
made from IS t(» 20 limirs alter the hens had received a ration of grain and 
mash. The jieriods of observation were begun after th(‘ hens bad been in the 
apparatus from 1 to hours, and Iaste<I from 60 to 90 minutes The observ'^a- 
tions during digestion w’ero made from th<* second to the sixth hour after the 
food was given, and those during vitamin starvation from 18 to 20 hours after 
feeding polished rice. 

As noted by other workers, the tlrst iipparent elTect en the hens of vitamin 
starvation was a loss of appetite. This was followed by a continuous loss in 
weight with the appearance of active symptoms of polyneuritis in about six 
weeks. The average metabolism of the different experiments was as follows : 

Basal metabolism 3 calories per kilogram per hour, digestion of grain and 
mash 3.55, digestion of rice 3.14, vitamin starvation 2.27, and polyneuritis 
2.26. The respiratory quotients for the different periods w’ere respectively, 
0.79, 1 01, 1.07, 0.76, and 0 77. 
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The iiioKt wtrikinK effect of the vitamin starvation is considered (o be the 
inability of the anhimls to ntillze a normal quantity of food, and the conse- 
quent decided decline In heat production. On recover^' from polyneuritis the 
heat production rose rapidly, hut the ajjpetite remained poor and the jrain in 
weight was slow. 

Data are al8(> given oii the protein, i)otassluin, and phosphorus metabolism 
on the polished rice diet. The pn>telii balance was decidedly positive and tla^ 
balance for potassium and phosphorus only slightly negative. The fact that 
polyneuritis develo})ed in practirally tla‘ same lengih of time, Irrespective of 
the quantity of rice (*onsumed. is thought to aigne against tlie in-esence of an.\ 
specially toxic j)rin(ap]o in polished rice. 

The accessory food factors. — II, The sigiiilieance of the content of water- 
soluble extracts, li (tIialka and 11 Aron {Biochcm, Z facin'. , J2G (1921), Ao. 
1-4, PP- llt7~lG2, iUjH Using th(‘ same basal ration as in their previous study 

(E. S. R., 4d, i>. th(‘ authors have tested the value of additions of 

autolyzed <*arrot extract, or this extract plus a small aim)unt of hran. In all 
cases the growth and life of rats were prolonged h> the addition of these ex- 
tracts. It is concluded (hat both water-soluble and fat-sohih!e vitamins are 
excellent for the growth and \v(‘ll being of rats, and tliat the effect of the lack 
of either one is a(*eeutuated in the ahsenct^ and lessened in the presence of the 
other vitamin. 

The effect of cooking upon the antiscorbutic vitamin in cabbage, W. il. 

lOnoY, E. Sttpxow, and U A Pi:\se (♦Xoc. lUoL iin<} \lc(l I*r(/c.. 19 (1922), 

No. 4, PP- loG-lGO, JujH. 2\.-- 'i'tns is tin* n‘port ol a study of llie effect of pivssun^ 
cooking upon the vilamiii < ontent of cahhag<^ Witli the LaMer-Sherman 
scurvy-producing ration, descrilK^i in the article previously iiotinl (K. S. H.. 
46, p. 8(Jo), 1 gin. ot fn‘sh cabbage daily j>rov(>d comi>lot(*ly piotoctive against 
scurvy, while o and 10 gin. of (aibhage cooked in an ot)en ketth' for from 45 
to 00 minutes, and tlie sanu* amount cookcNl in a ]>ressnre cooker at from 100 
to 121® i\. pro\ed inadequate to protect against scurvy, as did also the same 
amount of ('ahhage ai'iditied Avith Ainegar and lieated in tin* pressure cooker 
for the same lengtJi of time. 

These results shoAv that under the aho\e conditions there is appai'ently no 
difference hetw(‘cii the i>r(‘ssiire cooker and the o)>en kettle in the destruction 
of vitamin C, and also indicate that acid ri'action and exclusion of oxygen do 
not prevent such destruction. 

The distribution of inorganic phosphate of the blood between plasma 
and cells, T. P. Zucker and M, R. (Iotman {^or. E.rpt Biol, and Med. Proc., 19 
(1922), No. //, pp. 169-171 ). — The authors report th.it when inorganic* phosphate 
is to he determined in tlie lilood it is immaterial wliethei’ the whole blood or 
only the ])lasina is used, provided the anal>sis is made immediately b.v tlie 
metliod of Bell and Doisy (E. E U., 44, j). (*>i:i). If considerable time elapses 
after the blood is drawn lieiore tin* analysis is made, (ho whole blood is higher 
in inorganic idiosiiluile than the plasma. The role of inorganic and organic* 
acid soluble jihosphates in the blood is considered to he ns follows: 

“The red C(‘ll is* totally permeable to the iihosjihate ion, i. e., no ‘osmotic* 
influences’ c'ontrol the distribution of the phosphate ion inside and outside ol 
the c?eil. Phosphate ions can he taken up by (he c‘ell and stored us organic 
aclcI-solul)le phosphate, 44i;s organic phosphate is hydrolyzed very easily when 
there is uee6 for phosphate ion in the plasma, similar to the liver glycogen 
yielding blood sugar. The diffusion of the phosfdiate out of the ceil, heuvever (at 
least in vitro), is slower tlian its rate of formation by h>drolysis/' 
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Observations on the inorganic phosphate of blood in cxperiiiieiita! 
rickets of rats, M. B. Gutman and V. K. Fkanz (Soc. Ewpt, Biol, ami Med. 
Pioc., 19 (1922) j No. PP- 171-174)- — The conclusions oV Howland and Kramer 
(H. 8. B., 46, p. 165) concerning the level of inorganic phosphate in the blood 
of human rickets as coni{)ared with normal sul)jects, has been confirmed with 
work on rats, tlie phosi)hates being determined by the method of Bell and Doisy 
on whole blood (K. S. K., 44, p. 

In general, a rf'duction in the inorganic phosphate of the blood was found 
to run pandlel to tin* degree of severity of tlie rachitie lesions. Ju normal 
diets the range of blood phosphate was from 5 to 8.2 mg I)er KM) ec , whih' 
on high phosphorus intake tl)e range was from 6 to 9.8 mg On diets con- 
taining 86 mg. per cent i)liOHpborus. all <»f the rats developed rickets and the 
blood i)hosi)hate ranged from 2 to 5 mg, I* iter KM) cc. On the ad<litiori of as 
small an amount as 75 mg. ot phosphorus p(*r 100 cc. the rachitic lesions 
failed to appear, and tlie Idood phosphorus averag(Ml Itcdwecn 5.5 and 6 mg. 

One group of rats on the low pliosphorus diet was treated wdth light from 
the nier(‘ury vapor lami) as a preventive measure Protection against rickets 
was secured, hut the blood pliosphorus did iiof rise aho\e tlie upper range of 
j'achltlc Mood. Similarly in curative experiments with cod liver oil on another 
group of rats on the same diet there w'as active calcification of the cartilage, 
while the blood phosphate w'as stdl in tlie racliitn* range It is concluded, 
therefore, that a (hdinite dei>o^ition <»1 <*alcium salts ma> occur before the hloo<l 
phosi)honis regaiiis its normal level. 

Pathogenesis and treatment of rachitis, 1 Ji ndkii {Ihfffica. 8.1 {1921). 
No. 22, pp. 75S~7')ii: ctiv in J()Ui 4/acr Uni. Ahs(k . 78 {1922). No 10, 
p. 772 ). — The nutlioi coiisidms rickets to he due to overnnti itioii with the con- 
sequent interference of tlie functitming of tlie cells In harmony witli this \ iew, 
remarkable results are reiiorted In llu* treatment of infant ih' rickets b.\ rela- 
tive inanition, either alone or supplemented with cod liver oil and phosphorus 

It is stated tliat with overfe<‘ding treatment with cod liver oil does not pre- 
\ent tlw (l(‘velopment of rickets. A immher of cases are reported showing tin* 
details and results of the treatment re(*ommended The total intake of ealories 
is redueed to from 65 to 70 pin* kilogram of body weight per day from a normal 
of about KM) ealories. Not more than from 60 to 75 ee. ot milk is allowed per 
day per kilogram To ttiis are addi^l sugar and flour to bring tlie calories to 
tlie proper timounl. or jiotatoes or porriilge for older ehildren 

Some of the factors contributing to toxicity of botiilinus toxin by inoutli, 
J. Bronfenbrennek and M. .1. Sculesinoer {Jour. Amer. Med. A shoo , 78 {1922'), 
No. 20, pp. 1519-1521),~~Thii^ is a general diseussion tiased upon investigations 
previously noted from other sources (K. S. H., 46, x>. 669). The chit'f factm 
contributing to tlie tovicit> of botuHnus to^iii b> mouth is considered to Ik' it- 
resistance to the condition ot H-ion concentration of the stomach during 
active digestion. 

ANIMAL PRODirCTION. 

[Animal nutrition uork at the Wisconsin Station) Sfa. Bui, 

339 (1922), pp. 120-123, 124-129, ftps 5). — A number of expiU'iments in animal 
nutrition are briefly summarized. 

In continuing the work previously reporte<l (E. S. R., 45, i>. 270) on the 
value of yellow and white corn for hog feeding, additional results by F. B 
Morrison, J. M. Fargo, and G. Bohstedt have verified the first experiments. 
Morrison, R. S. Hulce, and G. C. Humphrey found w'hite corn to give as 
good results as yellow^ for feeding calves whh‘h received wdiey and hay, but 
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yellow corn seems to be superior for poultry which do not receive plenty of 
green feeds. Experiments with laying pullets under the direction of J, G. 
Halpin and H. Steenbock further demonstrated the deficiency of white corn 
in the fat-soluble vitamin, since when c*od liver oil or pork liver was added to 
the ration a much higher level of production was maintained. 

E. B. Hart and H. Steenbock found that when rations of (‘orn and oil meal 
plus 3 per cent of salt and 2 per cent of r(K*k phosphate were fed to pigs they 
showed stiffness of the joints and ditRculty in getting on their feet in from 0 to 
8 moutlus. Ten per cent finely ground paper added to this ration did not 
prevent the condition, whereas 10 per cent cliarcoal seemed to prevent it and 
10 per cent dirt partially pn^vented it Giving the sick animals daily doges 
of cod liver oil soon ]>rought them around all right. The coiuOusion is drawn 
that roughage itself may not be nec(»ssary for swine if the ration supplies 
adequate nutrients and vitamins. 

In continuing the work previously reported (E. S. U., 44, p 64) on the im- 
portance of lime for stock by Hart and Steenbock, it was found that hay and 
stover growing on different soils varied greatly as to the amount of calcium 
they contained, depending on the srnl where grown. 

The Influence of tlie plane of nutrition on the maintenance requirement 
of cattle, A. G. Hogan, W. I>. Salmon, and H. I) Fox {MUsottn Research 
BuL 51 {1922), pp. 5~//S, pps 8) — This is a more detailed nqxu't of the work 
previously nottMl (I], S. U., 46, p. 168). 

Kange and cattle management during drought, J. T. Jaudinl and C\ E. 
Fobsltng {U. S. Dept. Apr. Bui. tOSl {1922), pp. 83, pis. 10, figs. /O.— This bulle- 
tin gives data collecded on the Jornada Range Reserve in southern New Mexico, 
bringing the material already reported <E. S. R., 68, p 470) up to 1020, with 
special reference to tlie period of drought from 3016 to 1018. Tlie rainfall for 
the different years and for the growing seasons (July, August, and September) 
is recorded, with f‘ompansons as to the amount of grass on areas protected 
from grazing, overgrazed, partially grazed during the growing season but 
fully grazed during the rest of the year, and areas fully grazed but not over- 
grazed. Two main types of gra.ss were found to exist in different parts of this 
range, i. e., grama grass and tobosa grass. It was found that the grama grass 
range begins to die out the second year of a drought, and that the volume of 
feed is reduced during the succeeding years even faster than the dying out 
occurs, due to a reduction In growth. 

During a thre(wye«r drought the stand of the forage on ungrazed range may 
be reduced 40 per cent, and the density of the grass is not improved until at 
least one year after the drought, since it is so much reduced in vigor. On the 
tobosa range there was found to he less dying out of the grass, amounting to 
only 30 per cent in the third year of the drought, hut the volume of forage is 
affected more directly by the moisture received. 

Overgrazing of the grarna grass range was found to cause a great re<Juction 
m the density of the grass, especially during the growing season, and plant 
species of less forage value replaced it. By reducing the carrying capacity of 
grama grass range to one-halt the yearlong rate during the growing season, it 
was possible to maintain the grazed range in about the same condition as the 
ungrazed range 

Tobosa grass range may apparently be grazed heavily during the growing 
season, whether or not there is a drought, without affecting the .yield ma- 
terially. This grass is also of little nutrient value after it is dry; therefore, 
the tobosa grass should be used for summer and fall range and grama grass for 
the other seasons of the year. 
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In studying tlie grazing capacity of the ranges during the drought of 1916 to 
1918 it Is noted that while the grazing capacity was not reduced during the 
first year, It is advised, with prospects of further dry years, that the grazing be 
reduced about 15 per cent, with a reduction of 35 to 40 per cent during the 
second year and 50 per cent during the third year, or for this range allowing 
during normal years 27 acres per cow, during the first year of the drought 32.2, 
during the second year 45.7. and during the third year 54 acres per cow. Sup- 
plemental feeding i.s also suggested in case of continued drought, as well as in 
normal years, to keep losse.s at a mininuiin and to keej) the stock in condition 
lo produce a good calf crop. During dry years about the same proi)ortkmal 
1 eductions are suggested for the summer pastures of tohosa grass. 

To manage the cattle so that the> oan he increased in good years and de- 
creased in poor years it is sugge.sted that the hrc‘eding lierd should be limited 
to the grazing caiaicity of th(‘ range during drought, i. e, one-half the capacity 
in normal years, and let the inimher of steers kept tliictiiate according to the 
season. In managing tlic breeding stock, the c*<)ws in poor condition should he 
separated and placed in a better T)asture, as neeessary, or placed in a new 
pasture before tlu' rest of tlie herd. 

Watering places should not ho over 5 miles apart, or the pasture around each 
will he injured and that which is further away will be wasted. This also 
7nakes it too far for cattle in poor condition to go for food To prevent over- 
grazing around wateiing jdaces it is also suggested that the stock he put on 
new ranges in sjnall bundles at different places, that salting places be estab- 
lished where it is deslre<l that the cattle should go, and that the cattle be 
driven back toward their range when ne(*essary. If a large number of stock 
are found to freepaad one wat<‘ring pln<*o, it may be neeessary to close off the 
water there for u short time. The greatest benefits to the range cattle produc- 
tion in this territory must come through improving the grade of stock, increas- 
ing the calf crop, decreasing the loss of stock, and increasing the growdh of 
young stock. 

To study the jiossihilities of improving the grade of stock. 500 head were 
selected from llu^ 1.950 breeding cows on the range in 1915, and 10 to 15 per 
cent of tlK'se were culled each year and replaced with good young heifers. 
Some culling was .also practiced in tlie main herd Only purebred Hereford 
hulls have hemi purchased and used since 1915, th(‘ best ones being used with 
the special herd of 500. 8uch good results were being obtained in the offspring 
that in 1919 th<' lierd was again culled and a now^ herd obtained, composed of 
67 head fmm the original 500 head herd, 174 heifers, off'^prlng of the original 
500 herd, and 146 heifers from the main herd of about 1,200 By studying the 
calf crop produced by the special 500 herd and the main herd it was found that 
the average per 100 cows per year from 1916 to 1919 was 70 3 and 55.2, rospec- 
tiv^ely, as compared with 37.5 as estimated for the outside range. 

The causes of the better calf production are mainly attributed to getting the 
cows in good condition at breeding time, weaning the calves early, separating 
breeding stock and nonhreeding stock, keeping only cows over 20 months and 
under 12 years in the breeding herd, keeping the hulls in goo<l condition for the 
breeding season fduly and October), and taking precautions to see lhat they 
were well distributed among the cows (4 hulls to 100 cows). 

The heavy losses of cattle in southern New^ Mexico are attributed mainly to 
starvation, diseases, poisonous plants, and predatory animals. The losses from 
starvation were reduced on the Jornada Range to an average, from 1916 to 
1919, of 1.2 and 0.2 per cent in the main herd and the special 500 herd, re- 
spectively, as compared with 16.7 per cent as estimated for open range during 
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those yeiirs. The main causes for the reduction in losses from starvation are 
attributed to having t’resli forage in reserve for the cows In poor condition, 
proper distribution of watering places, weaning of calves during early winter 
at 6 to 10 months of age, and segregating, and supplemental feeding of calves 
and poor cows on cane silage, cottonseed meal, and soapweed. The feeding of 
calves from May to D('cenU>er is also advised to prevent stunting, which is 
common at this season, 

Tim losses Iroiii diseases on this range were mainly from blackleg, which was 
practically prevented by proper vaccination. Scabies, ticks, and lice liuve tended 
to cause poor (condition in some of the stock Rattle -weed loco and blue woolly 
loco occurring on tlie range cause some loss, but the cattle do not appear to 
eat the rattle -weed until other forage is short. The loss from prcHlatory animals 
does not seem to be serious. Tlu* total losses among all classes of stock on the 
Jornada Range were ior 15115, 1.1) per cent ; lOld, 1.5; 1017, 1.8; 1018, 3.5; and 
1910, 1.5 per cent, or a yearly a \ era go of 1 0 i>er cent, as ('ompared with 10, 12, 
15, 35, 5, and 16 per cent, respe<'th ely, for southern New Mexico. 

Experlincnts in crop utilization, (1. T. R.\ti>iffe {If. 8f. Dept. Affr., Dept, 
(hre. {192'.^), pp. /iff. i).— (Ymlinuations of flic trials at San Antonio, 

Tex. (E. S. R., 43, p. 171), to determine the value of oats for winter pasture 
and Sudan grass for summer pasture f<»r beef cattle are rei>orted for 1019 and 
1020. 

On Novi'mber 20, 1018, tlie two steers irom the 1018 experiments, weighing 
850 and 880 Ihs , respectively, were turned on 2 acres of oats about 12 in. high, 
wdiich had been seed('d on September 25. On May 10, 1019, at the time of 
removal froiti tlie pasture, tbe steers weighed 1,145 and 1,111 lbs., resrtectlvely, 
and were wadi hiiished. The average daily gain for this period was 1.6 lbs. 

On June 11, 1010, two yearling R(m 1 RolI(*d t^teers weighing 517 and 510 lbs., 
respectively, w(to placed on 2 acres ol Sudan griiss seeded on March 22. On 
T)('ccnibcr 1 the steers weighed 718 and 680 lbs., ha^ing made an average gain 
(»f 185 lbs. i)er acn'. Tiiis i>asture .also yieUbnl two cuttings of hay whlcii 
totaled 5,268 lbs i)er acre The si eers w'ere turiuMl on 2 at*res of Texas Red 
Rustproof oats upon remo\al from the Sudan grass. The oats had been seeded 
on October 2, lOlO, and were about 10 in. liigh at tlie tlim* the steers were turned 
on them. The pasturing iieriod ended on May 17. 1020, but during tbe winter 
Uie oats were heavily infeded with leaf rust and suffered from frost so that it 
was nei^essary to feed Sudan grass haj in dry lot for 48 days. 

During tlie 110 days on oat pasture the steers gained a total of 212 lbs., and 
during the 48 days in dry lot they gained 215 Ihs. These same steers on 2 
acres of Sudan iiasture from May 24 to July 8 gained 85 lbs., and they were in 
excellent condition f<u marketing at the end of flii':! lone 

It was calculated that the oat pasture in 1019 showed a return in beef of 
$28.80 per acre, or $8.70 per ton, and in 1020 only $4.88 per ton. The returns 
from the Sudan pasture in 1010 were calculated at $26.34 per acre for the two 
cuttings and $18.50 for beef, or a total of $44.84 for beef and hay, as compared 
Nvith $80 per acre for hay ah>m* on the luisis ot average yields on other parts of 
the farm. 

Feeding e.\i)eriraeiits, R. 0, Calloway {Loumiana ^tas. Rpt. 1921, pp. 26, 
27). — Blackstrap molasses fed with grain to young calves was found to be not 
only nutritious but a good appetizer, to have a tonic action, make the grain 
more palatable, and improve tbe quality of the skin and hair. It was also con- 
cluded that sugar-cane molasses fed with grain, as was done in this experiment, 
is not laxative. The average cost of raising a calf to six months of age was $54 
wdth molasses and $64 without molasses 
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In an exijeriment in feeding ground rough rice as 80 per cent and cottonseed 
meal as 20 per cent of the concentrates, six cows consumed an average of 
9.7 lbs. of concentrates per day for the GO-day feeding period and produced an 
average of 22,5 lbs, of milk. Six other cows on a check ration of com meal, 
cottonseed meal, and wheat bran consumed an average of 10.4 lbs i>er day and 
produc'ed 24.5 lbs. of milk. 

Plfine meal, which Is made from l^aille Fine grass, is being mixed with mo- 
lasses and compared with alfalfa hay. In preparing the meal the grass is cut, 
sunned, ground, dried in steam rolls, and mixed with molasses, of which it 
will absorb as much as 70 per cent of its weight. 

fExperinients in feeding beef cattle at the Pennsylvania Station] (Penn- 
sylt><mia Bvh {1922), p. IS). — In continuing experiments with corn 
silage as a basic part of a winter ration for beef cows (E. S. R., 44, p, 769), 
the 10 years’ work has shown that average beef cows will consume from 60 to 
GO lbs. of corn silage and 1 lb. of cottonsee<] meal or linseed meal per day. Oat 
straw replacing the corn silage cheapens the ration, but is not desirable as more 
than one-third of tJie roughage fed. In comparing the merits of corn stover, 
oat straw, and inixtsl hay us supplements to corn silage and cottonseed meal 
for maintaining weight in heef cows, these fc'ods were found to rank in the 
order namefl, due to tlie cheapness and the amount recpiirecl to maintain the 
weight. 

The summary of a 2-year steer fca‘ding test Avith ctnd without corn grain 
other than that in corn silage showed that it was more oconomi(*al not to feed 
corn to steers when it is high in price if silage is being fed. About equal results 
were obtaimxl with cottonseed meal and linseed meal as protein supi>lements 
The following table gives the data presented on the five lots of steers fed : 
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' K«d last 56 days of fecxling period ju lun>-20 and last 84 days in 

IMgestIbility of the stigars, starches, pentosans, and protelds of some 
feeding stulfSt G. S. Fraps {'fexas Bta. lUil. 290 {1922), pp. 5-21, figs. 2). — This 
hulletin contains tables showing the proteid, sugar, starch, and pentosan con- 
tent, as well as the digestibility of these substances, as determined from the 
feeds use<i in the digestion expt'riments previously noted In three Texas hul 
letins (E. S. R., 81, p. 862; 87, p. 8G5; 42, p. 368). 

Determinations of the pentosan included that which Avas soluble and in- 
soluble in the nitrogen free extraet and that whi<‘h was in the crude liber. 
The residual nitrogen-fre<' extract was determined l>y adding together the 
sugars, starch, and pentosans in the nitrogen-free extract and subtracting this 
sum from the total nltrogfui free extract. The total protein less protelds was 
15905 22- - 6 
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termtM amidy or lumproloidy. Classifyinjr tlio foods into noiilogiiininons hay 
and forage, legnniinons hay, starchy concontratos, and cottonsoed products, 
rice bran, and corn bran, the average digestibility was determined as follows: 


Average eoeffivients of digesHMlHy for various feeding stuffs hy groups. 
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Digestion oxperinioiits, G. S. Fkavs {Texas i^ta. tUit 291 {1922), pp. 5-16, 
figs, :2), — This i)iiblicution gives the coinj Position, the ]»ro(hb tivo valiios, nnd the 
results of digestion trials with two sboor> cn the foods tabulated below. The 
methods of eonducling tlc' Inals were the same as for those experimtaUs pre- 
viously reported in Ihilletlii 215 (E. S, U., 42, p 208), Th(‘ a\erages ami com- 
parative data previously re)K)rtod from this and other stations, as well as the 
composition of vviieat hy-pr<Mluets alrea<ly iiottnl (E vS. U, 47, j). 00), are not 
ineluded in tliis abstract. 


Produdive inlurs of feeds and pereenfage d'lgeste.d bg slier}) 
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OomiiKircial feeding stuffs, K. G. PiiouLx et al. {Indiana Hta. Bui. 260 
{J922), pp. 16, fig, 1 ). — The aunual report for 1921 on commercial feeding stuffs 
in Indiana (E. S. R*, 45, p. 266) discusses the amount and value of com- 
pounded feeds ami straight by-product feeds used yearly from 1914 to 1921 in 
that State, The estimated sales, average retail price, and average analyses of 
the following feeds are given: Alfalfa meal, animal i)y-products (tankage, 
nu»at scrap, etc.), brewers’ dried grains, cocomil oil meal, corn bran, (‘orn feed 
meal, corn germ meal, corn gluten meal and feed, cottoikseed meal, cottonseed 
feed, distillers’ dried grains, dried buttermilk (milk by-in'oducts), hominy 
meal and hominy feed, linseed fdl meal, iinscreeiUMi tiaxseed oil feed, rorn, oat, 
and miscellaneous choirs, tlu* tisual wheat feeds, and the propriedary stock 
and poultry feeds. 

The manufacture of wheal mill feeds is described, niMl the limits for the 
different wheat feeds are given, based on the fiber coiitent as suggested by 
the American Ass<K;iation of P>ed Control Officials. The methods of prepara- 
tion and manufacture of tankage and animal l)y-i)rodiicts are also discussed. 

Sheep breeding experiment CVra IhnnpHhii c Sta Bnl lO.i (102,^), pp. 
0, id).-- This is a i)rogress report of the resnlls of the genetic .stmlies in crossing 
Southdown sheep with Hamhoiiillets and Ilampshires under the direction of 
10. G. Ritznum, with tin* idea in view of developing a hotter strain of wool- 
and-niutton .sheep. The offspring have now been carried to three generations, 
and it will soon he possible to make predictions on the applicability of Menders 
law in sheep IjrecHling. S<*veral individual cro.sses lad ween Oxfords and Itam- 
boulllet.s have also given promising results as to size and (piaiity of wool. 

(Experiments in sheep produetioii at the Pennsylvania Station] {7V»a* 
Hplvania i^ta Uul 110 {1022), pp. /'/, /o) -Six years’ work is reported, continn- 
mg the preliminary data gi\en (E. S. H., 44, p. 72) on tlie results of crossing 
Merino ewes ^^ith innthni rams, with little or no change in the conelusions 
previously given. 

In comparing a grain ration of 3(X) Ihs whole oats, 100 lbs wheat bran, and 
50 lbs. oil cake with a ration compos*xl of 150 lbs crn<*ked corn, 8(K) lbs. 
whole oats, 100 lbs. wheat bran, and 50 Ih.s. oil <gike for \^lntering purebred 
Sliropsldre and M(*rino ewes receiving com silage and mixe<l hay, it was 
fouiKl that the ewes receiving the ration containing the corn were in l)etter 
condition at lamhing time than the other e\\es, hut they did not produce as 
mucli milk nor did tliey raise as large a percentage of their lambs. 

Experiments in docking and cavStrating lambs sh{>\ved that there was prac- 
fi<*ally no difference in the rate of gain of lamh.s docked with an emascnlator 
or witli hot pincers, thougli healing seemed to he more rapid when the emascu- 
lator was used. Castrating at the time of docking did not seem to Interfere 
with the rate of growth. 

Grain sorghums v. corn for fattening lambs, .1. M Jom:s ami l\ A. 
lUiEWER {Tej^a,H 8ta. Buh {1022), pp. 5-23 ). — This is a more complete roixirt 
of work iKited from another source* (E. S. R., 45, p. 471). Among the added 
material in this paper are the results of two other lots of lambs composed of 
15 lambs each, one lot of which was fed on ground inilo, alfalfa hay, and 
^^lK)le cotton seed iiustead of cottonseed meal, ami the other lot on ground 
milo, cottonseiHl meal, and sorghum hay instead of alfalfa. These lots imid<* 
respective average dally gains of 9.34 and 0.257 ih Analyses of the f(*eds 
used, as well as determlTmtions <»f Frnps’ productive values, are also in 
eluded. 
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[Hog toeding c\perinioiits at the Pennsylvania Station] {Penmyl'Oania 
Sta. Bui. 110 (1922), pp. IS-H ). — Tests comparing rape, rape and oats, and rai)e, 
oats, and Oanadian field peas for pigs showed that rape was superior to the 
other ('rops with regard to gains produced, length of pasture period, and cost 
of establishing pasture. 

In comparing rations for fattening swine during a 130-day fattening i>eriod, 
a ration composed of corn, buckwheat middlings, and tankage (60 per cent 
I)roteln) produced tlie greatest gain, but was not as economical as rations of 
corn and wheat middlings with tankage^ containing either 50 or 60 iKjr cent 
i>rotein. 

With tAvo lots of 25 pigs each whicli had access to rape pasture, self-feeding, 
one lot produced an average daily gain of 1.52 lbs, at a cost of 18 cts. per 
pound, whereas witli hand feeding the other lot made an average dally gain 
of 1.47 lbs. at a cost of 13 <*ts. per pound. 

Notes are also gi\en on comparative rations for wintering brood sows and 
protein supplements to corn for fattening swine which have be<m previously 
noted (fl S K., 45, p. 676). 

Rice bran for fattening bogs, I>. W. Wii and <>. 10. IVIcCoNNELr {Texa.^ 

Sta. Bill. 286 (1922), pp. 7-/5).— Tn studying the feeding value of rice bran for 
fattening bogs, b4 Du I'oc- Jerseys were selecttnl which Avere divided into 12 lots. 
Lots 1 to 0 bad been previously grazed on peanuts for about 25 days, and lots 
7 to 12 liad not been on the peanuts. Due to a prola])so tlie rectum and a 
hernia, it was found necessary to discard one pig from lot 5 ami one from lot 
11 during the test. 

The average of weights taken on 3 succ(‘ssive days at th(^ iiegiunlng and 
end of the test Averi' considered as the initial and final weights for the 7r)-<biy 
feeding period. The following table shows the results of the test. It will be 
noticed that 2 lots of pigs Avere fed on each ration, 1 lot In each case being from 
tlie peanut pasture. All lots liad access to a small run during the test: 


Summary of fcvdinn trials inth rice bran, corn chops, and tankage. 


1 

7 

2 . 
s 

9 

1.. 

10 . 

11 . 

0 

12 . 


nation fc<i 


Lol 


Niiiu- 
' ber of , — 
j ' Torn 

, ' rhr>f>s 


Ri(‘0 

brail. 


Per ct I /Vi cf 
{¥) 

90 


K ' 

7 i 

8 1 
() I 

7 1 

7 

8 ' 


45 I 
45 f 


30 1 
30 : 

00 I 
60 ! 


00 

00 

15 

45 

(M 

d) 

60 

60 

.10 

30 


1 Self-fed 


i \vcrage weight . Aver- 
[)er head ^ 

' daib 


Tank 

age 


! Initial, i Final. I 


Per cf i 
10 
10 1 
10 
10 ' 

121 

« i 

10 I 

10 i 
10 j 

10 i 


. 1 

/v/j.f. i 

1.58 0 
127.5 1 

1.55.0 , 

126.0 i 

158.0 j 
12<i.0 I 

150. 0 i 

128.0 1 
160.0 
i:u.o ' 
102.0 
126.0 : 


I 


Lhs 

208 

250 

217 

270 

252 

311 

268 

281 

240 

209 

254 


Lly 
gain 
per 
lu^d 


Lb.s 

1.86 

1.70 
1.28 
1.21 
1. 49 
1. 68 
2.02 
1.86 
1.60 
1.44 
1.83 

1. 70 


Feed per ItK) pounds 
gain. 


Tank- 

age 


Lb$. 

41.6 

41.7 
40.9 

50.7 

56.0 

43.4 
6.0 

9.2 

49.5 

49.2 

47.1 

42.3 




Forn 

Rjn» 

chop.s. 

bran. 

_ 

Lbs. 

Lbs. 

‘M)l. 4 


37.5, 3 



1.449. i 


456.3 

247 0 

247.0 

195.3 

195.3 

506.0 1 

47.0 

491.0 1 

29.8 

14^5 ' 

297.0 

147.6 

295.2 

282.6 

141.3 

253. 8 

126.9 

, since 

it Wl 


palatable, too bulky, jind produceii the jioorest gains HowevtT, with com 
(hops and tankage fairl,A good results were obtained. 

At the dose ol the above test 3 hogs from each lot were shipped for slaughter 
(o the IT. S. Experiment Station at Relts\ille. Md. and the rest to Swift & (To 
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at Fort Worth, Tex. ('areasat'a at both places were graded after rliilllug 

for 48 hours, and samples of leaf and back fat were taken for determinations 
of melting points. lodin numbers wei^e also reported on the fat from each 
hog by Swift & Co. 

The following number of carcaisses in the different lots were graded as soft 
by Swift & CX>. : Four in lot 2, in lot S, 1 in lot 9, 2 in lot o, I in lot U, and 1 
in lot 6, and by the U. S. Experiment Station 2 in lot 8 were reported as 
slightly soft. From the tests on the (*arcasses it would iii)pear that rh'e bran 
can be fed as from 50 to (iO per cent <0* the ration witli corn chop.s and 10 per 
cent tankage witbo\it llie prmUn*tioii of soft fat to any great extern. At tin* 
beginning of lliest^ tests 4 of tlie 94 hogs were killed. 2 having bcH*n graced on 
peanuts. 4'lies<* cansassi's were all graded as bard 

Analyses t)f the feeds used are reported. 

Soft pork iuvestigatloiis {(Unrffia l^ta. Itpt. 1921, pp. 9-11, fig. 1). — A two- 
months feeding period of corn and tankage or cottonseed meal was found not 
lo hai^len the soft and oil> fat ol hogs fed on peanuts, tlioiigh potatoes fed in 
a llnishhig iu*riod gave* soiiu* promising resuU.s. A < lassllication of the firmness 
of the car(*asses in the cooling room was lound not to coiiu'ide entirely with the 
hardness of the IkkI.v fat as determined h> tlie melting point and iodin number. 

[Hepoil on poultry work at the New' Mexico Station] {'New Mexico St a. 
lipt. ]92t. pp iitf-lfO) - Tile i>oultr.\ ex])eriments during 1921 consisted of a con- 
tiiiua(i»>n of all tin* projec ts from H)20 (E S. K., 40, p 270) with the exception 
ol th(* <*ocker(‘l feed iim exp(*rinient. 

In the cottonseed-m(‘al fecnling exp<*riment live pens ot 7 Khode Island Red 
pullets each W(‘r(‘ fed ecpuil amounts of .scratch ftn^d of erpial parts of milo 
and barley and a ma.sh whic'b was keia before tin* pullets at all times. The 
following tahh* shows tin* results obtained: 

Result H (if cot ((maci d- meal feeding expet Iments irith pulU i^. 


! 





Proporliou of foods m mash 

; 'Pedal 
, fet'd , 

i T'er , 

, pen 

i 


Nuin- 1 

Weight of pen. 

Felt'd , 

Pen No. 

When! Oroundi 
bran oats 

CJorn 

chop 

Prloil 1 Cotton- 

meal. , 

Cost 

of 

fiy'd. 

ber of j 

pro- I 
diiccd. 

j 

cost , ■ 1 

eggs j ^ 

i i 

June 30. 



PaTts 

i‘ar/.v ! 

Partfi. 

' I i 

, Parlft ’ Paitii. J'artx 

Pouvdn, 


1 

1 

(.'fnt-s j Founds. 

Pounds. 

10 


7.5 

7.5 ! 

7 5 

7,6 ( 10 * 

326 27 ' 

S8.16 

626 1 

15 63 38 50 

35 25 

n .. 


5. 0 


5 0 

, 5.0 . i 20 0 

im 53 

6 64 

641 

12 43 i 34 75 

31.00 

12 , 


7 5 : 

7.6 ; 

7 ,5 

7 5 . .1 10.0 

:J2,5.41 ’ 

7 05 

571 

14 82 j 37. 13 

35 75 

13... 


7.6 ! 

7 5 ! 

7 5 

7..5 , 1 3.3 

342 m 

7.44 

643 

16.45 36.63 

29.00 

14.. 


20.0 

1 


i- --- 1 

35S 31 

7 18 

613 1 

14 05 1 32.88 

1 ' 

:«.oo 


In the artificial lighting project the lights were turneil on at 3 a. in., begin- 
nlng NovemhiT 1, and gradually turned off during April. The total eggs laid 
by the lots receiving artiticial light.s were 4,277, as compared with 4,507 for the 
other lots. The lighted lots, however, reached the highest point of production 
during January and laid imn-e eggs when eggs wore scarce. 

The incubation project showed the imiiortancc of the humidity, as where 
there were inaximum, medium, minimum, and dry inoi.sture conditions the 
hatching percentages of fertile eggs were, respectively, 52.(>(), 38.01, 44.78, and 
10.60 per cent. The percentage condition of the (‘hicks was, respectively, 91, 
^>7.5, 08, and 55. 

Th(‘ r<*sults of the first New M(*\ico egg-laying contest for 1921 are also giv(*n. 
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Practical poiut« in poultry breciliiig, (r. \V. Heuvey {I^ew Jermy Kff/x., 
Hint A to Vault rymeth 10 {10^2), Xo. 9, pp, //, fifh i). —Brief notes are giveu on 
tbe practical importance of obeorving the standard points of birds used for 
breeders; trap-nest records of l)reeder8, especially during the winter months; 
a coiiiparison of trap nesting and culling ; having the breeding stock in good 
ronditiou during the Ineeding season and not wc'akened by forccai winter pro- 
duction by too miicb artiticial Pgliting; and good management and care in 
s^decting the cockerels for bia^eding, by pedigree and performanc(^ of tbeir an- 
restors. A discussion is also of line breeding. 

Sommer production in the laying pens, 11. K. Hannas (A’c/r Icrscy Siaft , 
(lints to Poultrymetu Id {1922). So .S. pp. //. fiy. 1). -This gives practical direc- 
tions for maintaining a good summer egg ]>rodnction. Tlu* most important 
factors s(H.Mn to be in getting tlie l>irds to eat phaity of mash ( from one and one- 
halC to two and on(3-lialf limes as much mash as sc'ratcb feed) and having plenty 
of green feed availabl(‘. Notes are also included on the care of the birds, houses, 
and early batched birds during the summer. 

Handling cockerels as broilers, (r. K. Shouc (Wcsicni Washtnpton 
Sta. Bimo. BuL, 10 {1922). No /, pp. 9- 12. Jiys. 2) -Directions are given for 
quick and etticieiit fattening of co(‘kerels in falteiung ('rales, and cost data ob- 
tained in a test in 1918 are reported. 

One cause of baby chick losses, Mjis D. U. Sitoiu* ( WvHtvrn Wdshiuytou 
Sta. Bimo. Bui. 10 {1922). So. 1. pp 7, 8) Suggest are giveu for sele(‘ting 
hens for breeders, it being suggi^sted that one of tlu* main causes of baby cld<‘k 
losses is due to poor breeding stock. 

Natural incubation and brooding, W. F S( itopvk {Mrmtana 87a. Circ. t0.{ 
{1922)^ pp. 8. flf)8 ;7),-“-This is a revision of (^nailar 74. jirevionsly reported 
{E. S, U., 99, p. 781). 

Experiments sliow inbreeding elVects ( lT’/xro//.v/// 87a. Bn/ ,Vi9 {1922). pp 
110-JlR ). — results of an exi>eriment conducted by L .1 (!oi(‘ and .T. (} 

Halpin on inbreeding Kliode Island Reds from 1912 to 1910 show(‘d that when 
selection was made only tor color with brother and sister mating, the liahde 
ability of the eggs and the viability of the Hock detiTioratcd until no a<tull 
birds wen‘ obtaiiu'd in 1919. Mating brotlier ami sisit'r Iroin 1917 to 1921, but 
selecting lor hatebability of the eggs and \igor, r<‘sulted in no deterioration of 
the Hock during this time 

The germ cells {Wisconsin Bin. Bui 229 (1922). pp. 118-120 ). — Efforts at 
controlling sex in rabbits lia\e proved m^gative In attempts to modify the 
germ plasm of animals with radhtm there has Ik'cii a production of sterility 
but no dfunonstrable modili('atu>n of offsj)ring. Studies by S V. Jones have 
added new light <m the inlieritance of Idack and blue in the plumage of pigeons. 

DAIRY FARMING— DAIRYING. 

Feeding standards for milk production, \V. R. Ellf/i r, C. W. IIoldaway, and 
W.G. HAtiars {Virginia Sta. Tech. Bui. 23 {1921). pp. 52). — Ex]KU*inionts carried 
on Irom 1912 to 1917 in studying tin* requirements of protein and net energy, 
as well as carbohydrates jind fats for milk lu'oductiou, are reported, including 
those previously noted (E. S. R., 43, p. 874) In making tills study mature 
Holstein cows, not bred, were divided into three groups, as uiilforni as pos- 
sible as to milking capacit.v, comjKisition of milk, stage of lactation, etc. One 
group wa.s to b<* fed for 50 da>s on each of ttu» follovvdng tyiK's of ration: Basal 
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ration \\'hich was coiupiittHl to supply sufficient digestible protein and energy 
for nuiintenimce and milk production according (o Arinsby, basal carbohydrate 
ration which consisted of the basal ration idus 1 lb. of cornstarch, and basal 
protein ration wddch consisted of the basal ration pins 1 lb. of protein derived 
from blood, commercially called black albumin. 

The addition of the cornstarch and black albumin during the first two years 
was in proportion to the milk production. After the first year the f(‘eding 
stufi’s used ill the basal ration were cott(nisoed meal, gluten meal, bran, corn 
meal, and corn silage. Paring the first two years the length of the feeding 
l)eiiods varied, but during the later >«*ars they were 50 days in length and 
\v(‘re divided into subixudods oi 10 rluys, during tlie last one of which (iigestion 
trials wer(‘ made. Daily samples of the feeds, milk, feces, and urine were 
taken either for eonu>(>site or daily analysis. 

Detailed results are reporb^l in tabular form, showing for each cow and 
averages for llu‘ cow^s on ea('h ration the ])roteiu ami energy in the food con- 
sumed, milk produced, and the estimated amount required for maintenance: 
daily gain or loss in live weight; daily n^sults on protein utilization during 
the iligestion trials; analyses and amount of feed consumed, milk produced, and 
excrements; nitrogcui balances: digestion cocdlicient.s ; protein and energy in the 
rations, in milk, and lor niaint^mame ; and ratio between energy and protein 
available for milk i>rodu(*tion All data on the maintenamv requirements of 
the cows are estimated ac<‘onling to the common standards qdie following 
table shows liie (economy of iiroduction according to the amount of protein, 
carhohydrali's, fat, and energy reipiired to produce 1 Ib. of milk on the dif- 
fenmt nitiouN, 'Tins table i.s dnided into two part>, tin' tirst jiart including 
all th(‘ animals used and b(‘iiig basiMl on averages nqiortiHl, such as standard 
niaintmiance rcqmreimmts, digestil>l<* < oellicients. etc. as givmi liy Henry and 
iSIorrison. 'I'ln* sei'ond jiari is based only on (*ows on which digestion triahs 
were perlorined The same maintenance value and digestion factors were used, 
hut the amount of protein used bu* body gain or loss was determined from the 
nitrogiui balanc(‘S. 

Economy in use of feeds on hasal, basal earhohyth'atc, and basal protein rations 
foi milk ptod action per coir 
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In the third part of the work similar data are reported for the individual 
cows on the digestion trials which w^ere considered as normal, and couiputa* 
lions are based on tin* actual digestion coefficients obtained with each iinli- 
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vidiial animal. The results with rows which showed that tin* nutrients digested 
were in excess or lacking or that did not maintain tlie milk flow were c<m8idered 
abnormal and discarded. 

The results with normal cows, the summary of wldcli includes 6 cows on 
the basal ration, 4 on the basal carbohydrate ration, and 8 on the basal protein 
ration showed I’espective rcHiuirements of 0042. 0.037, and 0.040 lb. of digestible 
crude protein to produce 1 lb. of 3.5 per cent milk. The other results are also 
similar to those reported in the table above. 

On the basis of the results of these trials a new ff^ding standard is sug- 
g*‘Sted for dairy cattle, based on the amount of milk produced and the i)er^ 
eentnge <d‘ butter fat in the milk. In this standard “ the amounls of digestible 
protein are about 25 i)er cent higher than Armsby’s, 32 per cent higher than 
Haecker’s, and 10 per cent lower than Savage's standards.’' For maintenance, 
allowances of 0.5 lb. of digestible crude protein and 0 therms of energy are 
made per 1,000 lbs. of live weight. 

Can “home-grown rations” supply proteins of adequate quality and 
quantity for high milk production? ITT, K. B. IIatit and G 0. llTTMCHUKr 
(Jot/r. Biol. Chetn , JfS (t92l). No. pp. ^05-Sll). -In continuing the studies 
previously noted (E. 8. K., 45, p. 71), three dairy (‘ows were f('d on the follow- 
ing daily rations: A bark\\ ration (‘onsisting of 10 lbs. (d’ barley, 10 lbs. of 
alfalfa, and 30 lbs. of corn silage, having an imergy value (d* 10 37 therms; a 
corn ration consisting of U).(> lbs. ol corn meal, 10 lbs. of alfalta, and tk) lbs. 
of corn silage, having an tmergy value of 17.24 therms; and an oat ration con- 
sisting of 9.1 lbs. of whole oats, 10 lbs. of alfalfa, and 30 lbs. of <H)rn silage, 
with an energy value of 14.43 therms. The protein content of each of these 
rations was (‘ijual. The three <‘<>ws used \\ere producing from 25 to 48 lbs. 
of milk per day and each cow was run on each ration for four periods of one 
week each, during which the nitrogen balance was determined. 

It was found with the tlireo animals that the dilTeronce In tlie energy value 
of the three rations was sutlicieiit to detenidne a positive or negative nitrogen 
bulanee, as a positive nitrogen balance was produc(>d with the barley and corn 
rations and a negative nitrog(‘n balance with the oat ration. It is concluded, 
however, that satisfactory rations may be made up from bome^-grown feeds. 

IFeeding experiments with dairy cattlej ( J Pennsylvania Sta. BuL 110 
(1922)^ pp. 20, 21).-- A comparison was made* with 1(5 (*o\\s of (be milk producing 
value of buckwheat middlings and gluten feed when each composed one-half 
ol a ration. It was concluded that although the gluten feed jjroved slightly 
suiKnaor, buckwheat middlings ni<iy bc‘ substituted for all or part ot the gluten 
feed without seriously affecting milk production. 

In an 8 weeks’ feeding trial with 42 cow's, silage composed of two-thirds red 
clover and one-third timothy w'as found superior for milk production to a 
ration in which the roughage was composed solely of hay. A 0 weeks’ feed- 
ing test, using 10 cows divided into two groups, showed that one group pro- 
duced 3.59 and 3.32 lbs. of milk per iiound of grain with corn silage and with 
(.lanada field pea-and-oat silage, respectively, included in the ration, whereas 
the other group produced 3.31 and 3.55 lbs. of milk per pound of grain with 
oai-and-pea silage and corn silage, respectively, in the rations. 

In 2 years feeding trials with eorn silage compared with soy beau silage and 
silage composed of 30 per cent green soy bean forage and 70 per cent green 
corn forage, it was determined that there was practically no difference in the 
milk producing value of the .silages. 

Two lots ot 7 cows each, fed on corn silage and sunflower silage, respectively, 
showed that (lie <‘orn silage was superior lor milk production. 'Phe sunflower 
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silage was uapaiatai>le. lii another trial silage composed of one-liulf corn 
forage ami ont^hall sunflower forage was superior to sunflower silage* but 
inferior to corn silage. 

fFeedinj? experiments with dairy cattle] {Wlscomiu N/o Hul (1922), 
ftp. 129, ISO, i22-~JS5), “ Notes are given on the studies on Imme-grown rations 
for dairy catfh', noted on jaige 47«S. witii some additional data. 

The experiments on tlie use of hydrolyzed sawdust for dairy cows (E. S. H., 
45, p. 275) are briefly noted, and the possihllities of the future imiiortance of 
this feed are mentioncHl. 

C?alf feeding experiments by F. K. Morrison. U. S. Jliilse, ami (1. (\ Humplirex 
resulted in average daily gains of 1 4vS His. for calves fed on whey ami a con- 
(‘entnite of HO Ihs. of corn, HO Ihs. of middlings, and ^!0 lbs. of linseisl meal. 
SluUUu* gains were made liy cahes led skim milk or a minimum amount of 
whole milk. 

In E. B. Hart and H. Steenbock’s met a I ml ism (‘xperiments with dairy cows 
and milch goats, they have shown that a greater amount of (‘alciuin seems to be 
consumed wlien cod liver oil or fresh gr(H»n alfalfa is included in the feed. The 
indications seem to lie that vitamin A assist.s in tlie calcium assimilation. 
However, in one trial witii butter fat, whicli is rich iii \itaniiu \, no imiirove- 
ment was observed in the assimilation of calcium. 

Soy beans as a home-gi*owii supplement for dairy cous, C. MiFand- 
E. Weaveu, and L A. Tuinde (/oe-u Hfa Uid iO) {1922\, ;»/>. J7-52).-- 
Feeding trials using soy lagans and linseed oil meal as protein sui>p1ciuents to 
homegrown fecsls for milk firoduction were made with 4 and 5 cows, respec- 
tively, during the winters of lOUt- 20 and 1920-21. Each trial was dixided into 
three periods of HO da,\s each, the first 10 daxs of which wei’c considcu’ed as 
transition periods. A htisal ration of corn silage, alfalfa ha.\, and a grain mix- 
ture of eipjal parts of crack(wl i*orn ami ground oats was hsl during th(‘ entire 
tests. 

In both years this basal raimn was supplemented with old ju'ocess linseed 
meal during the first and third periods and with soy beans during the si’coml 
I»eriod. The milk and fat production of the coxvs was axeraged for the first and 
third periods and ('fuuTiau'd xxifh the production of the second jieriod. The 
system of feeding as far as ]>ossih](' consisf(*d of allowing miough roughage for 
the rnainteiinnciMif the animals and supi>lying grain a(*cording to the production. 
AlKUit 2 lbs. of protein supplement was fed to each H lbs. of tlie basal grain 
ration. Only average results for ea< li trial are reiiorted as the milk and fat 
prudiK’ed and feed consiimcMl, as shoxvn m the following table. 

/’Vcif r^onsami'd and milk and fat produced in trials on protein HUpplcmenis 
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Oracketl bt*aus \\cre Couiul lo gi\t‘ higliur returns iu the form of butter 
fat, due to a liij^her perceutago of fat in the milk, though less milk was pro- 
duced than by oil rueal. From the average results ()f the two trials It is cal- 
culated that with oil meal worth $45 per ton soy beans are worth $60 per ton 
and are a valuable home-grown source of protein for milk production. Com- 
parative^ analyses of the two supplements used showed that the soy beans were 
somewhat higher in crude protein, mncli *“higher in fat, but lower iu nitrogen- 
fr(*e extract than tbe oil meal. 

fSilage from late and early corn) {Ohio ^ia. fiul .H53 {/U2I), p. XllI). ~ 
A stmly of the relative* \mluos of silage* from ordinary tiehl eorn (Clarage) 
and large silage corn ( lUue Hidge) is l»netiy not(*d, in which it was found 
that the nutritive \alue of the ("larage silage was 4 per cent higher, but the 
yield per acre was 9 ])er cent lower and tlu* milk production was 4 to 5 per 
cent lower than witli the Blue llidge silage. 

Peanut feed for dairy cows {OeoKjia Sta Rpf 1921, p. 9, fi</. 1) -“Hea\y 
feeding of peanut ni(‘al was found to change the properties and eomposition 
of blitter fat only slightly. lilquivalent amounts of whole peanuts pro- 
duced a harder fat with a higher melting poi!it, although the lodin number 
was lowered.” 

Cost of milk production {fVhoonsin f<la Buf, a.i/t (1922), pp 03-69, fif/. I). - 
Studies in tin* cost of milk j>rodnelion by S. \V. M(‘ndnin ami II. Keller during 
IDliO, based on the units of feed reipdred, units of feial (ousiumsl, and milk 
tn’cKlu(*ed in groups of eatth* from !i\e different <‘ounli(*s, sliowe<i that most of 
the cattle were (*ousuming slightly more fe(‘d than was n‘{nnred. and also 
showed a moiv* (‘C(»nnniical use of feed in relation to milk produce<l by the 
high iiroducing cows. 

Judging the dairy cow, IT K. M(’N \tt (U . WanhnuBf^v Sta. Bimo 

Bui., 10 {1922), Ao /, pp. 19-23, fifjs 6). -The princdiles of Judging dair.v 
COW’S are mentioned, and a sugge.stiMl score card is givim to bring out the more 
important points to b(* noted in dair.i cattle 

[Work in dairy husbandry at the Mexieo Station) (A f a? Mexico Bin. 
Rpt. 1921, pp. IfO, -A progress rcqiort on the mil<'h goal projed (E. S. K.. 46. 
1 > 672) states that a total ot It half blood and 6 thre(‘-qnarler blood does have 
noiv been obtaim‘d from the pnrebreil Toggeiiburg buck. The yearling half 
blood docs now iiiilking ha\e prodiu'ed practically as much as their dams and 
show’ min4i better udder development. 

[Milking machine e\perhn<‘ntsK T H AVarmi r. ,jk (Boulh Dakota Sla. Rpt. 
1921, pp. 21. ^^^).--The average ba<‘terial eonnt oi the first milking with a 
machine wnis 26,47S jkt cubic centimeter as compared with 14,087 for the 
second cow milked. Leaving one set of teat cups idh* in a double unit machine 
was found to increase uiaterially tin* ba<*terlal count of the next cow milked. 
Hydrated lime and a commercial disiiifectant wen* found to be of aliout equal 
value for sterilization of the tubes. 

Milking machines. VTl, Further studies on methods of sterilization, 

A. II. Robkktson, M. IA . Finch, and U. S. Bheed {New York Btatc ^ta. But. 492 
{1922), pp. 3~36 ). — Continuing the series previously noted (E. 8. R., 47, p. 180). 
experiments in sterilizing tin* tubes and t(*at cups of milking machines by 
high and low temperatures, chemicals, and ixdlshing and scrubbing are 
reported. In determining tlie efficiency of tlie iliffierent types of steriliz.a- 
tion the methods employed were similar to those in work previously noted 
( j. S. R,, 41, I). 2m) in that bacterial counts were made of sterile water 
milked from an artificial udder by the milking machine. These counts were 
made by the plate method aft€*r incubation for 5 days at 21* C. 
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Ht^nt Htorilization whs fouiul to be an efficient inethoci for sterilizing ma- 
ciYines e<juippe(l with rubber parts that will resist destriietlon by heating with 
I'ot water or live steam twice daily for a reasonable length of time. It w^as 
found, however, that the rubber of some machines would not stand such 
heating. 

llunniiig cold water through llie tubes continuously from one milking to the 
next was foiiud not to he very efficient, since in one ease at least water bac* 
teria found desirable plaees to multiply in the tubes. Many of the tests, 
liowever, with cold water running through the tubes indicated that it was 
tui rt i a 1 1 y effect he. 

Brine and chlorid of lime and eomnierciul iireparations of ehlorid of lime 
and cldoramin w<‘re used in ti‘sts on <du*mical sterilization, both for leaving 
the tubes in eriK-ks betwei'ii milking.s and f<m rinsing the tubes before or after 
milkings, or both. 

The general results indicate that satisfactory sterilization was obtained by 
using chlorid of lime w’itb a brine solution, and tliat no betlor results weix‘ 
obtained \vith the commercial pr(‘parations. tliougli the> were more expensive, 
Uinsiiig the lubes befnri* and after milking with a chlorid of lime solution ap- 
pejired to sterilize thmn jilmost as well as when tlnw were submerged in brine 
JUKI chlorid of lime hetWK'eii milkings It was found that scrubbing and polish- 
ing could not be depend<‘d upon to destroy the b.acteria, since a part which 
fit»pi'ared to be thoroughly cliain to the eye might hi^ harboring large numbers 
<»r organisms. 

1 nstriicl ions for the <'l('<nnng ainl (*Jire of milking machiu(‘s ari‘ a])i>eiided. 

Beaky valves on milking maefiines containinate milk, .1. I> Tari KKTr (AY;?/ 
)'orh' St(f Httl J/HH po/c (1921 )y />//, S, /i</s\ s’). — This is a popular 

edition of the bulletin iirevionsly iioDhI (E. S. it.. 47, p. ISO). 

f Exjjerimeiits in dairying at the Wisconsin Station 1 { W Bill. 3,VJ 
(1922), pp. 20, 22-26, 27, 2iS, 29- 21 ). — possible role wlucii may bo played by 
the melhylem‘ him* reduction test iK S K, 41, p OTo) in deti'niiining the 
quality of milk is ilisciissed. and a method w’orked out by K. (1. Hastings, 
A. Dii veii]»orl, and W. II Wriglit for making and reading the test is described. 
Two types of spoilage in canmni e\aporate(I milk ]ia\(* Ix^ai observed in samples 
from oondenserh's, one causing the <lc\<‘lopnient of a firm curd and the other 
a bitter taste Hec-ent work by Hastings has sbowm that these conditions wx^re 
due to spores of aerobii* bacterbi not killed during tlie (‘mining process. It 
wjis foniid by H. H. Sommer tliat the addition of sodium citrati. sodium or 
potassium phosphate, and ealcuun ehlorid to ('\at>orated milk in the proper 
amounts tended to reduce the coagulation wdiicli had been occurring at some 
of tbe eondenseries 

The following formula is suggested by Somimu- for calculating an ice cream 
mix of a definite (*ompositlon of fat and solids, in wliich A is the percentiige 
of fill: in the condensed milk product, B tlie i)creentJig(‘ of solids in tlie c«»n 
diuised milk product, O the desired percentage of fat in the mixture, I> the 
desired percentage of solids in the mixture, and X tli(» test of the cream to hv 
used in making the mix : 

B(::+Ki>A™8 9G -AD 

o.onc'+K-o.onA-it 

Tests by B. C. Tlionmen of a milk tester re<*<Mitly/ put on the market showed 
results somotlinos far below tlie Babcock D'sts and at other times far above it 

To determine if there was any difference in the quality of wdiey butter Jind 
other butter 30 samples of milk were divided Into tw(t parts by .1. T.. Sammis, 
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one lot beini^ skinnnod .mil the cream made into butter, while the other lot was 
aiacle into cho('se. the whey skimmed, and this made into butter. The lots of 
butter were scored w)i<ui fresh and at intervals of two or three months after 
the butter w.is made The average score of the milk butter was 88.98 and the 
whey hotter 90.11, siiowing that Ihero was practieally no flitVerenci' in the 
(pialit^ of the two types of butter 

The results of comparisons of the diflerent methods of paying for milk at 
cheese fa(torif‘s show’ed that there was a general advantage in favor of the 
“ fat phis :i ” system of jjaying previousl.v suggested (K S. Jl.. 40, p. 879). 

iierin content of milk as iiitlueiiced by vi.sible dirt, 11 A IIaudinu and 
.M. J. lhiii(’riA (///mors* 87(/. Bill. 2S6, ahn. (1921), pp. //). --41iis is an abstract of 
fhe htilhdln aready noted (E. S. K., 40, p. ,*t7H). 

Problems in the inaniifaetiire of ice cream i PcuHsj/lrania Sla. BuL 110 
i^l022), p. 22). — In these studies it is rei)orted that no particular brand of eon- 
d(Uised iiiiJk gave outstandingly bettor results than any other brand; the ice 
cr(‘am mi a should be li(>inog<mIzed and ag(*d for 48 hours below 40® E for best 
K'sults; and imi)rovers increaso viscosity but result in “li\er\ ” uiiv and ice 
cream. 

VETERINABY MEDICINE. 

The Harvey lectures, 1910—1020, Ser, W yVhiladelphiu and Jjondon: 
J. B. Lippincoit Oo., 1921, pp. 151, phs. 1). — The fifteenth senes ol 4410 Harvey 
Society of New York lectures is us follows: Kiological Standards and Their 
Application in JMedicine, by (4. Dreyer; Th(‘ Natur(‘ and ('ause of Wound 
Shock, by H. li. Dale; Clunuistry of the Thyroid Secretion, by E. O. Kemlall , 
Trench lY'ver, by 11. F Swift ; R(‘C(‘nl Work on INdlagra, by (k Voegtiin ; Blood 
Analysis and Its Applications, by D. Folin ; and Some Phases of the Patliolog\ 
of Nutrition in Infancy, by W. McK. Marriott. 

[Work by the Wisconsin Station with diseases of live stock! (Wisconsin 
i<ta. Bui. Sd9 (1922), pp. ////v. /f).— ln the eourst* of this discaisslou of 

Joline’s disease (E. S. K., 40, j>, 0.S2), which has caused long (‘ontinued losses, 
and investigations ot which are being conducted at the Wisconsin Station by 
E. (1. Hastings and B. A. P,each, it is r<‘iH)rt(*d that a yearly loss of from 2 to 
12 per cent has taken place* in the four henls w hich have* been under e»bservaUon 
9)1’ a niunbor of years In one herd of 50 animals th(*re was a loss from tliis 
dise-ase* daring a perieid of 17 years of 41 head, anel aimther herd e)f 18 replaced 
22 animals in JO year.s. 

The results of testing work wdth johnln, comineneeei in 1917 and since which 
tliiu* Us preparation fas beam e*arrie<l on, are iviuirted ujion Then folleiw dls- 
l ussions of tuberculosis in farni animals and the edIVet of ultra-violet rays on 
tuberculosis vaccine*, abe)rtiem in sewvs, \ae*cination against contagious abeirtion, 
anel the occnrreriev of swanii) fever. 

In experiments <’oiidiicted by W. 1>, Frost ami M. vSehroeder with a view to 
determining the (‘ffect of ultra-violet light upon the tubercle bacillus, 18 auimalH 
wa^re inoculated with an exposed suspension of the tubercle bacillus (exi)osed 
to ultra-violet liglit at a elistance of 9 in. for 15 minutes) and two with the sus- 
pension before its exposure to the light. The two animals injected with the 
untreated suspension developeil generalized tuberculosis, while the 13 othei*s 
remained free from the disease, thus indicating the possibility of destroying 
the tubercle bacillus in this way. 

ColhH’ted leafltTs on diseases of animals {London: Min. AffT. and Finhevies, 
1922, pp. 101, ph. 6, fipH. 1) This is a colle(*tlon of i)apers dealing with sonm 
of (he more inii>or{ant atTeclioos oflive sto<4{ in Great Britain, 
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The home doctoring of goati^, rabbits, and poultry, R. E. Davies {London: 
Benn Bro^.^ Ltd,, 1921, pp. 52 ). — This is a popular handbook. 

Parasites of hogs, sheep, cattle, and poultry, B. M. Undeuhill {Penn. 
Dept. Agr. Bui, 35 Jf {1921), pp. 40, figs. 22 ). — A popular summary of information. 

A treatise on the diseases of bovines and equines, 1, II, G. and R. Moussu 
{Traitd des Maladicn du Gros Bdtail. Paris: Assclin it ITonzeau, 1922, 4. ed., 
[rea.], voU. 1, pp. Till -\-00H, pis. 7, figs. 200: 2, pp. 4'^0, /j/.s*. 9, figs. 165).— It) 
the preparation of the fourth edition of the work previously noted (E. S. R.. 
26, p. 485) th(‘ plan has iK^eri elmm^ed, the present volumes dealing with the 
larger domestic animals, and .separate works oji the diseases of the sheep and 
swine, r(‘spectively, having heim issued. XXie work on diseases of swine has 
been noted (E. S. R., 46. p. 8(S). The present work is a revision of that part 
of the earlier edition dealing with di.s<‘ases of bovines and equines. 

Meat inspection, with special reference to toxemia, J. Henderson {Vet. 
Rec.j n. scr., 2 {1922), Ao. 16, pp. -This is a general discussion of the 

subject. 

Digest of coiiiinents on the Pharmacopeia of the United States of 
America and on the National Formulary, A. (J Ditmkz (Puh. Health Scrr. 
TJ. 13., Hyg. Lah Bui. 129 {1922), pp. \ X 1 -\-371 ) - -This eontiiiU(\s for 1P19 the 
.series previously noted (E. S. R, 46, p. 178). 

The extraction of alkaloids from \iscera, W. C. Coixkdge id our. So. Afri- 
can Vhem. Inst., 5 {1922), No. 1, pp. 2-5 ). — This is an account of exjxndence in 
the extraction of the more commonly occurring alkaloids in the course of 
toxicological work during the past 15 or 16 >ears. 

Carbon tetrachlorid: A <lrug proposed for the removal of hookworms, 
A^ith special reference to its toxicity for !iioiik<‘ys when given by stomach 
tube in repeated doses, (J L\ke {Pub. ffealth Bpts. f C. S.\. S7 {1922), No 
19, pp. 1123-1126).- 'file ex|K‘i inients rejiorted by Hall, previously noted (E. S. 
U., 46, p. 282), led to (lit* inv<'stlgations here considered. It appears that 
carbon tetrachlorul by the storua<*h has a very low toxicity for monkeys, that 
man may safely he given <’onsideraldy higher doses than tlie (uie suggested by 
Hall, and that it might he safe tc* r(*]>eal the dos(' several times at intervals of 
one wecdc. 

In an appended note the author .'states lhai he has since been notified by Hall 
that as higli as dOP cc. of (he carlum titiaclilorid has been given dogs as a 
single dose without causing evident toxic s.\midoms. 

The bactericidal action iijioii call lymph of certain tri phony Icarhiiiol 
dyes and their lonco-com pounds: Inimiinity and hyperseiisitiveness 
toward Vaccinia variohus .M. Fopi.anb {lour. Path, and JUiei., 25 {1922), 
No. 2, pp. 173-190).- A mt‘tliod is described for the preparation of hacteria-free 
calf lymph in from ,5 to 15 da.vs by adding to the tiuely diYide<1 mixture of pulp, 
glycerin, phenol, and normal salt solution, a dyestuff of the triphenylcarhinol 
series, either malachite green or brilliant green. When thi' bacteria in the 
lymph ha\a> been destroyed, as determined by aerobic and anaerobic cultivation 
tests, the dyestuff is converted into the colorless leuco compouiul by treatment 
with sodium liydrosulphite. This treatment check.s the bactericidal and vaccini- 
cidal properties of the dye, hut in the event of mridental bacterial contamina- 
tion of the lymph the bactericidal proiiertles can be restored by shaking the 
contaminated lymph in the aii. The method, the technique of which is describi^i 
ill detail, Is thought to be capabl<> of ap]>lh‘ntion !n the isolation and study of 
other viruses. 

A report is also given of an jnve,stigatioii of the possibilities of subcutaneous 
injection in jilace of skin s<*arification in vaccination against smallpox While 
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offering certain atlvantage^s, partieularlj^ in the gain of time in the onset of re- 
action in the case of persons re vaccinated, the method of siilK.*utaneous injection 
is conslderec] to require more extended observations before its general validity 
can be claimed. 

Virulence of the organism as a factor In the efficacy of prophylactic vac- 

ciries, W. F. Hakvky and K. R. K. Ivengar (Indian Jour, Med. Rcftearch, 9 
No. Jf, pp. "S0--735 ). — From exi)erimentH conducted on pigeons using 
virulent and a virulent strains of fowl cliolera l)ucilli as antigens, the conclusion 
IS drawn that the ])rophyhietic administration of an aviruient (►rganlsm affords 
]»rotecUon against infection by the orgainmn in its \iiulcnl condition, and that 
the response to inoculation of an aviruient straiii in the form of the aggluti- 
nating power of the serum is the same as for a viriiUml strain. 

Immunization or response of immunized animals to a small dose of 
antigen administered at a long Interval after first immunization, W. F. 
Haevey (Indian Jour. Med. Research, 9 (1922), No. 4 . pp. 740'-7If6 ). — Five 
pigeons were inoculated intravenously with the equivalent in suspeiislon of 
X ing, of dried bacterial tyidioid antigen, and the serum was examined first at 
10-day and then at tiO-day intervals tiiroiighout a period of 12 months for the 
agglutinatifin titer. The iiigeons then ree'eived intravenously a series of doses 
of the antigen ranging from 1 mg. to O.Ol mg, following which the serums were 
tested at 3-day intervals for the appearance of agglutinins juvd for tlie agglu- 
tinin titer. There served as controls r> pigeons which had receivtd no antigen 
at all and T) which had not received any antigen previously, hut which receiveil 
the same doses as the immunized pigeons. 

Tlie agglutinin titer of the inoculated pigeotis showed a diminution month by 
month after the inoculation which was most marke(i between the tenth and 
twentieth day and very slow thereafter. Tlie intravenous iujecUori of a dose 
of antigen one tentli to one-twentieth smaller than the original doses caused an 
agglutinin response in the pigeons inoculatcil 12 months pre\iously sigificantly 
greater than in uninoculated pigeons receiving tht' saim' dose. While the 
number of animals used in the investigation was too small to permit definite 
conedusions, the possibility is suggested that a very small dose of antigen would 
1 m* sufficient to immunize an individual after he had once been immunized. 

On the immunizing properties of allied organisms and nonspecific organ- 
isms, W. F. Harvey and K. H. K. Iyengar (Indian Jour. Med. Research, 9 
(1922), No. 4, PP- 73(1- 7 39). —A study of the relative inununizing properties 
against a specific organism of the same organism, an allied or group organism, 
and a nonrelated organism was conduch'd on pigeons, using BacUIvs arfseptiem, 
R. eunimliHcptxcvH. and /?. eoli, respc(*tiv(*h , for immunization against B. ari- 
.^epticif.'i. Prote(’tlon of I be highest order was secured hy tlie specific organism, 
but the allied organism showed no greater jirolective action than the non- 
r(‘late(l organism. Of If) birds in each set, the entire nunibor were protected 
by the specific organism and ^ (*acb by the related and nonsiM‘cific organisms. 

Differentiation of liemolytic streptococci from human and bovine sources 
by the hydrolysis of sodium hippiirate, S. IT. Ayers and P. Ruer (Jour. 
Infect. Diseases, SO (1922), No. 4, pp. SH8-399). — “It has been sliown that 
Inppurlc acid is bydrolized by the 44 hemolytic streptococci from tlie udders of 
cows, l)iit, not by the 33 luauolytic streptococci of human origin which are in 
our collection of cultures. As much as 1 xier cent of hippiirate may be si»lit 
into benzoic acid and glycocoll. The liydrol.vsis is not affected by the hydrogeu- 
ion concentration of the medium, at least under the experimental conditions of 
our work. The composition of the iiuMlium does not appear to affect the 
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hydrolysiH, provided It iw suitable* for the growth of the streptococci. Simple 
te«t« have been devised for the detection of the hydrolysis routine work. 

“ The hydrolysis of sodium hlppurate seems to separate tlie hemolytic beta 
streptococci of the bovine udder from those of human origin, but should be used 
at present only with beda hemolytic t5i)es. Tt is lioped this reaction will be 
eciunlly valuable after large numbers of cultures liave been examined. Par- 
ticular attention Is called to the fact that the usefulness of the* hydrolysis of 
sodium hlppurate is discaissed only in its relation to the beta hemolytic strep- 
tococci of human and bovine origin. Our studies have sliown llmt I he ability 
C'f streptococci to split sodium liippurate is not limited to the liemulylic types. 
Some of lh(‘ alplia types from the uddcM* <>f the* <*ow do not Y>roduc‘e the hydro- 
lysis, while, on the other hand, the h.\dr<)lyzing property is common among the 
lactic typo of streptococci. The test must not lie applied indiscriminately, 
therefore, to all groups of streptococci” 

[Life history of tlie rnieroorganlsui of anthrax], 11 Mokius {Louiniana 
Npt, IDUl, pp, JH, i.V). -d’he aiitlior's investigations of the anthrax hac-illus 
hav(* shown that it \\in remain viruhuit for guinea pig*^ for a period of 12 years 
while suspended in lake water, in milk for a period of 10 >oars, and in fe<'<‘s of 
the dog for n period of 0 years It was toiind that n dried blood smear is not 
suitable material for making cultures or animal inoculations, as the vegetative 
form of anthrax is soon killed by drying. 

The clinical applicability of the ]ip<n(] fixation reaction of Memicko, T1 
ItKurTKiis {Ztschr. , H!i No. //, pp. — The author con- 

cludes, as the result of an extensive eomparison of the eoni[)lemenl fixation test 
and the lipoid fixation test of Aleinicko (K. S. K., 42, p. 2771 that the latter 
gi'ses doubt tul and iionspecitio reactions and should not he used for the diagnosis 
of glanders. 

Plenropiieuiiioiiia inoculation nith lyiiipli and culture virus, J Walkkk 
(Konya Colony Dept. A<fr Ann. Rpt 7919 20, pp. i - Esseni ia lly noted 

from another source (E. 8. K., 47, p. 81). 

Some observations in connection with rinderpf'st immunization, J. 
Walkek (Kenya Colon if Dept. Ayr. Ann. Hpt. 1919-20, pp. Jt1~59) — Essentially 
noted from another source (E. S. IL, 47, p. 183). 

A study of Trypanosoma ainericanum, K. W. Ei AvSIU (Jour. J^iiasitol, S 
(1922). No pp. J:20~1Ii!i. jOh 0.— The author was smressful in growing T 
americannm in horse l)lood and N. N. N. medinm, as well as in cow-blood 
medium. 

The occurrence of tuherch-) bacilli in macroscopically unchanged cows’ 
udders and in the blood (»f tubercular animals, K. Trrzi: and IT. Eindnek 
(Ztsehr. Fleiseh n, Milchhyy., 22 (1922), No. 9, pp. 109-1 JS). — In obst'rva lions 
on several tubercular cows and calves it was found that blood fn»m tubercular 
animals injected into guinea pigs produced tu ben miosis in the guinea pigs in 
a v(‘ry few eases, indicating that the baoilh were not free in the blood. Further 
observations tended to show that the bacilli were found rather frcsiuently in 
apparently normal udders of tnbenadar animals. 

The Pennsylvania plan for the control of bovine tuberculosis and the 
relative value of the different methods of applying tuberculin, S. E. Bruner 
{Cornell Vet., 12 (1922), No. 2, pp. lOO-tllf). — The author duscusses certain 
points which have been found Indpful in bovine tub(*rculosis control work in 
Pennsylvania, outlines the policy in that State for the control of tin* disease, 
and presents the results of an extensive investigation of the relative merits 
of the subcutaneous and intradermal tuberculin tests. From the results ob 
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tainoil in tliis study, tfu^ conclusion is driJwn Uiat both tests are of equal value 
as initial tests, but that based on autopsy findings the subcutaneous Is the 
superior. 

Cultivation of Bacterium tulareuse on three additional mediums new to 
this organism, K. Fkancih {PuJ). Health Rptn. {U. (S^|, S7 (7022), No, i7, pp. 
{hS7~!)S0) — “ Cultures of />. tukirense of human and ground-S(julrrel origin which 
ijuvo been carried one year on artificial mediums other than (‘oagulaied egg 
yolk grow well on (1) cystin agar, (2) jdaiii agar plus a pbve of fresh sterile 
rabbit spleen, and (o) l^ieffler’s blood serum coagulated at 70° C. The same 
cultures fail to sliow growth on plain agar and in fermentation tubes contain- 
ing beef infusion broth. 

“ Cultures in the fifth generation on tiu'se sj)ecial mediums (‘uused acute 
death with tjqucal lesions <*f tularaemia in guinea pigs from which P. Mar- 
eufir was cultured on the same mediums These latter cultures in the fifth 
generation caused acute (!(*atl] in guinea pigs witli typical lesions of tu- 
la raemi a.” 

Staggers or shivers in live stock, S. IkuH) and M. ITeniiv (Jour. Conipar. 
Path, and llu r . ]d. /, pp — The autliors find that this enzootic 

an’ectioii of horses, cattle, and sh(‘(q). occurring in certain parts of Xew South 
Wales, is apparently an intoxitad ion resulting from the ing(‘sti(m of certain 
plants. T\\o p1?ints. Mairo parn/toia and TMumnn auiplexicauJe, have 

been proved to be capable of producing the condition experimentally. The main 
s.Miiptonis ai>pear to i'(‘suU from tlie action of a toxic Hul>stance on the central 
nervous s.>st(*m, the nature of wliicli i>as not luam detenniiu'd. Although the 
disease is (‘ommon in adult siaa'i) uudrr natural oircumstama's, in a numiier of 
experinamts only laniiis sluiw(‘<l symptoms, the ewes J'lanaining a]>parenlly un- 
alTected. 

A coiitrihutioii to th<' morphology of the hlood of normal and leukemic 
bovines, P. J. ut Toit {Aujh. H'nw. v Prakl. Tierheilk., (f,9/7), Ao. 2-.'?, pp. 
1^45-202, plfi 2) -The first part (d this paper consist.s of a r(‘vi(‘\\ of the litera- 
ture in (oiin(H‘tion ^^i^l u idldiograpliy of tiv(‘ ]mges. This is followed by n 
rei>ort of studies of tlie leucocytes of normal cattle and of those nlTected with 
](uk(‘mia. togidlu'r with t ransiuissiori and control experiments. 

Tlie total nuLiiher of 'cu(ocyle^ in healthy growing <;attle varies from 5,000 
to ]0,0<X) with an average of 8.000 is;r t*uhic mniimeter of hlooil, and consists of 
lynipiiocytes 49, mononuclears .T7, neutrophils (polymorphonuclears) 38.8, 
oosiTiophils S, ami mast c<4ls 0 r> jier <‘eiil As (*oiupared with hnimin hlood, 
that ot cattle shows a Idglicr j)cr<*entage of lymphocytes and a lower i)er' 
(‘Old age of neiitroiiliils The percentage of eosinophils present is, as a rule, 
^o^y high in (*atlle. In calves and young cattle the leucocyte content reaches 
12,0{K> to 15,000. and contains relatively mon‘ lymphocytes (up to 80 per cent) 
than file hlood (d‘ mature cattle. 

Immunization of cattle against contagious abortion, (I IT. S<’nxu;rz (Vet. 
Med., 17 (1922), No. 6, pp. 277, 27S, 2SS ) — This is an abstract of a paper by 
(^minder previously riot(‘d from the original source (K. S. K., 45, p. 784). 

Oil the cure of iiialigiiaut catarrhal fever of cattle by use of Bayer 205 , 
Ellinuek {Bcr/hi. Tlerdrztl. Wchmehr., S7 (1921), No. it, pp. m, 48i},--The 
( ommerclal pr^'paratlon Bayer 205 has been found to give the best results of any 
medicinal preparation in the treatment of this disease, as it has in the treat- 
ment of dour in e. 

The cattle tick and other ticks in New Zealand, I). Miller {New Zeal 
Jour Afif., 2) (1922), No. 1. pp. /- 7, /i(fs. d). -This is a brief account of the ticks 
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found in New Zealand, particularly the New Zealand cattle tick {Haema- 
physalig bispinosa Neiim.), which occurs in the northern part of the North 
Island. 

On Aacaris vitulorum Goeze, 0. L. Bouixngeu (Parasitology, (1922) » 
No, i, pp, figs. 3). — An account of this as< ari<l i>aruslt<3 of cattle, based 

solely on material from the Punjab and Northern Rhodesia. 

Bacillus botulinus and botulism, V. A. Moore (Cornell Vet., 12 (1922), No. 2, 
pp. 8S--81 ). — This is essentially a criticism of the conclusions drawn by Clrahara 
regarding the possible ]>rosence of B. botvlmus toxin in antihog-cbolern serum 
as being tin* cause of breaks following hog cholera iininiinization (E. S. K., 46, 
p. 278) “When one takes Into ac'wunt the life requirements of B. botulinus 
and itjs distribution in nature, the conclusion seems to be ch^ar that the so-called 
breaks in hog cholera Immunization are due generally to causes other than. 

//. hotulitniM/' 

The erythrocytes in inft^ctious dis(?ases of the horse, H. liOCHTKEMPEir 
(Monatsh. Prakt. Tierheilk., 31 (1920), No. pp. J59-1SJ) — According to the 
author’s investigations, findings of 5.006,000 to 6,(K)0,0(K) erytlirwytes per cubic 
millimeter indicate a slight anemia, 4,<J(X),(KK) a nxHlerate anemia, and 2,000,000 
to 3,000.000 a very severe anemia. (Uaiuhu's particularly runs the course of a 
severe secondary anemia. A bibliography of 2*4 titles is included. 

Post-mortem examination of poultry, W. T. Jo^t^soN {Western Washing- 
ton Bta. Bitno. BuL, 10 (1922), No. 1, pp. 12-13, figs. 3).- In his discu.ssions of 
methods the author calls attention to the importance ot detcrminiug the nature 
of the affection causing the loss and thus being able to combat it intelligently 
and prevent unnecessary loss. 

Practical suggestions for raising turkeys, E. E. Tyzzkh ami M. Eabyan 
(Mass. Dept. Agr., Dept. Bui. 15 (1922), 2. ed., rev., pp. 31, pis. 2, figs. Ji ). — In 
this bulletin the authors discuss the nature of blackhead, the causative agent 
of which they find to be not a true ameba but a protozoan of another t>T3e, 
namely, llxstornonas melcagridis. The transmission of blackhead, including a 
discussion of intestinal worms as a factor in transmission ; a report of tlie 
results obtained in raising turkeys at the laboratory ; and field experiments at 
the Saltonstall farm are included. The last seven pages are devoted to the pre- 
sentation of practiail suggestions. 

KXTEAL EKanSTEERIHG. 

Irrigation in northern Colorado, U. G. IlhxiriiiLL (l\ ky. Dept. Agr. Bui, 
1026 (1922), pp, 86, pis. 24^ figs, 10), — The results of an Irrigation investigation 
carried on for a number of years in the valley of the Cache la Poudre River 
In northern Colorado by the U. S. Department of Agriculture, in cooperation 
with the Colorado Experiment Station, are presented in this report 

The characteristics of the climate of the valley are a light rainfall, a wide 
range in daily and seasonal temperature, low relative humidity, moderately 
high wind movement, and a comparatively low rate of evar)oration. 

The prevailing type of soil is a light sandy loam, which is generally well 
drained. The average depth of water applied for an irrigation is close to 0.75 
ft, but the average is raised somewhat by the heavier irrigations when a direct 
flow of water is available in order to reduce the later requirements of stored 
water. 

The wat^ supply of the valley averages 464,000 acre-feet, which includes 
340,000 acre-feet of normal run-off in the river and its tributaries, 3r),CX)0 acre- 
15905—22 7 
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feet of foreign water, 5,000 acre-feet pumped from wells, and available seepage 
retuin to the amount of 84,000 acre-feet. Practically the whole supply is said 
to be used. The total seepage return in the valley is 137,OCfiO acre-feet. The 
topography is such that a large proportion of this seepage return is available 
for use. Drainage is not a serious problem In the valley. In the aggregate, 
canal capacities exceed their appropriations by 10 per cent. Almost without 
exception distribution from the river is made in accordance with decreed 
priorities. 

The duty of water for the river as a whole is 1.67 acre-feet per acre. The 
consumptive duty for the valley is estimated at not to exceed 1.25 acre-feet 
per acre. The area actually irrigated in the valley propt‘r in 1017 was 225,700 
acres. The majority of the canals of the valley are cooi)eratlve enterprises. 
The absoT’ption loss in the canals of the valley between tlie head gate and the 
farm lateral is estimated to average 10 per cent of the supply. 

Furrow Irrigation and flooding from field laterals are the only methods of 
Irrigation practiced. Best results are said to he obtained by a fast irrigation to 
a depth of from 0.4 to 0.6 ft. The nin-off from the lower end of the field 
is estimated to average 6 per cent of the aimuint applied. The average number 
of irrigations applied on the tields under investigation ranged from 1.21 for 
wheat to 8,79 for potatoes. The average duty in ac’'e-feet per acre, meas- 
ured at the head of the farm lateral, was found to be 2.57 for alfalfa, 1.04 for 
wheat, 1.85 for oats, 1.19 for barley, 1.86 for sugar begets, 2.2 for potatoes, and 
0.69 for beans. 

Considerable information regarding structural features is also included. 

Effect of elevation upon run-off from catchment areas, A. ITazicn (fTngin, 
News-Uec , 89 (1922), No, 2, pp. 62~()Jf, hpx, //). — A study is presented of run-off 
data for northeastern streams to aid in estimating the run>olT from certain 
areas in New Jersey. The analysis iiulicates an average relation between ele- 
vation and run-off of 0.0064 in. of run-off per annum fo^* each foot of difference 
in average elevation. This figure was taken provisionally as a basis for adjust- 
ment of all the data used in this study, and the figures so corrected for both 
water surface and elevation are presented in tabular and graphic form. 

Tractor motor lubrication and kerosene fuel ( Wiftronftin Flta. Ttul, SS9 
{1922), p. 69 ). — Experiments by F W. l>uffee to determine the lasting cpialities 
of lubricating oil when burning kerosene showed that an oil with an initial 
viscosity of 540 seconds at KX)" P. deteriorated at the end of 15 hours running 
so that the viscosity had dropped to an UNerage of 2<X) seconds. The greatest 
drop in viscosity occiired during the first 2.5 hours. 

It was found important to warm up the motor well before shifting from 
gasoline to kerosene. No material advantage was obtained by burning hlgli 
test gasoline for a half hour at the beginning over merely warming up with 
common low test gasoline. This experiment is considered to demonstrate the 
importance of changing the oil frequently when burning kerosene. 

New method proposed of arriving at heat losses due to wind, H. M. Hakt 
{Heating and Ventilating Mag,, 19 (1922), No, 6, pp. SI, 32, fig, 1 ), — A new 
method of arriving at heat losses due to wind for use in the designing of 
buildings is briefly suggested, which is based on U. S. D. A. Weather Bureau 
records of wind velocities and directions during cold spells. Tabular and 
graphic data are included. 

The preservation of shingles {Pennsylrania «S7a. Bui. 110 (1922), p. 26 ), — 
It is stated that a 13-year comparative service test of redwood, western red 
cedar, chestnut, treated chestnut, southern yellow pine, and pitch pine shinglea 
has indicated no difference in the durability of the shingles. The cresoted 
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shinglefii of pitch pine and loblolly pine have remained in as good condition, so 
far as durability is concerned, as redwood or western red cedar. Considerable 
difference in the physical properties of the different materials, however, is 
evident. The pitch pine Singles were found to be badly warped and curled up 
at the edges and showed light streaks from inside the barn, causing some 
leakage. 

Silos and silage, L. Stkvenson (Ontario Dept. Agr. Bui. 281 (1922), pp. S2, 
flga, 21), — This bulletin gives practical information on the location, planning,# 
construction, and filling of silos with particular reference to conditions in the 
Province of Ontario, Canada. Special attention is given to stave, wooden hoop, 
pit, cement block, all metal, metal lath, vitrified tile, monolithic concrete, and 
concrete stave silos. 

Hoot and storage cellars, A, V. Niciioison (Canada Dept. Agr. Pamphlet 10, 
n. ser. (1922), pp. 11, fign. ^). — Practical information, drawings, and bills of 
materials for root and storage cellars adapted to Canadian conditions are 
presented in this pamphlet. 

Reinforced concrete tanks {(Jacensfand Agr. Jour., 17 (1922), A'o 6, pp. 
267-270, fign. 2).- -Drawings and specifications for th<‘ construction of reinforced 
concrete water tanks, above and below ground, are present(‘d. 

A farm well (Jour. Dept. Aar. Mclona, 18 (1920), No. 10, pp. 607-610, 
figs. 4 )- — Drawings and specifications for the ('onst ruction of a deep farm well 
are presented. 

Successful sewjige disposal systems for farm and rural homes and 
schools, F. U. King (Dorn. JJngin , 97 (1921), Noa. 12, pp. 5SS-->5S6. fws. H; 13, 
pp, 575-579, figs, 8; 14, vp- 827, 628) - In this article information is presented 
and sewage tlisi)osaI s.vstems are described and illustrated, as the results of 
eight years of study of tl)e subjed by the Wisconsin State Board of Healtli. 
Some of the more important conclusions arrived at from this study are as 
follow 8 : 

The cesspool is an obsolete and unsatisfactory met hod ot sewage disposal, 
and its construction is contrary to sanitary requirements. No matter what 
means of final disposal ot the efiluent are adopted, a se]»tie tank should ho built 
in every ease for the treatment of sewmge where there is no connection to a 
public sew'or. A septic tank will remove the greater part of the solids from 
the sewage and so lessen its otTensiveness. Those solids which remain in 
the tank will accumulate and should be removed once or twice yearly. 

The effluent from a septic tank is as dangerous to health as the raw sew^age 
discharged from the house. If compact clay exists below the surface of the 
ground and the topsoil shows presence of sand or gravel, or is othorwi.se 
porous, a drain tile absorption field should be used for the disposal of the 
effluent. If the soil is impervious clay throughout, an absorption field is 
nsedess, and unless a surface outlet is available, no system can ho made to 
work satisfactorily. Septic tanks and pipe lines may be succe.ssfully operated 
during winter at shallow depths if certain requirements relating to (‘overing 
are observed, 

A sewage effluent disposal unit, whether surface or underground, should be 
removed as far as practi(*ahle from the house and from any source of domestic 
water supply. The w'ater-fight treatment tank Itself may be located In close 
proximity to the building. It is impracticable to six'oify the niiniimun distance 
from an underground water supply at which it Is safe to discharge sewage on 
or into the soil. Treating of sewage and disposal of treated effluent from a 
septic tank are two distinct and separate problems wiiich must not be con- 
fused. 
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Th-e action of certain bacteria on the nitrogenous material of sewage, 

E. a. Bhwk (Wia, Vnir, mudies ScL No. 2 (mi), pp. Preliminary 

studies are reported the purpose of which was to determine the chemical action 
of certain individual species of bacteria on sewage in pure cultures, singly or 
mixed. Those selected were Baeillm coU, B. cloacae, B. pyoepaneus, B, vul- 
gdris, B. mesenteneua ruher, and B. suhtilis. They were selected because they 
represent aerobic types which are ft)und frequently or constantly In sewage. 
The effects of these bacteria were studied in fresh sewage, filtered and steril- 
ized by heat at 120° C. (16 lbs. prtissure) for 45 minutes. They were also 
studied under aerobic and anaerobic conditions in pure and in mixed cultures, 
l^articular attention was paid to the changes in free ammonia, organic nitrogen, 
nitrites, and nitrates. 

Bacteriologically it was shown that B. ooH was completely overgrown under 
anaerohif‘ conditions in the 24-hour period. ITnder aerobic conditions it was 
able U) overgrow B. pyocy emeus, but was overgrown by the rest of the bacteria 
studied. When grown In pure cultures, with the exception of B. protem, the 
bacteria gave more constant results under aerobic than anaerobic (conditions. 
B, subtilis sliowed a marked ammonifying power throughout the work under 
aerobic conditions. Under anaerobic conditions it regularly decreased the free 
ammonia and organic nitrogen content. Increasing the nitrites and nitrates, 
especially the latter. B. coU and B. cloacae had a decided reducing action on 
both the nitrites and nitrates. Under some conditions, as yet undetermined, 
they reduced the free animonia content also. B. proteus had a considerable 
ammonifying power under anaerobic conditions. This was very slight under 
aerobic conditions, and was more constant at room temperature than at 87.6° O. 
The action of B, pyocyaneus and B. mesentericus rubet' was irregular und(?r 
both aerobic and anerobie conditions. 

The experiments with mixed cultures showed that the chemical changes fol- 
lowed very closely thos(' of the predominant bacteria in pure culture. Those 
experiments which did not follow this rule, and in which there was a decided 
predominance of one microorganism, showed that the ba(‘teria had become 
predominant too late in the incubation period to effect a chemical change. 
B. coli and B. cloacae, and B. coU and B. proieus gave more (?on8tant results 
when grown in mixed than in pure cultures. These were the only instances of 
an apparently true symbiotic relationship. The results of the experiments in 
which more than two bacteria were grown in mixed culture sliowed that the 
incubation period, 24 hours, was too short to allow any one microorganism of 
any group of bacteria to establisli itself chemically. 

It is concluded that it is possible to predict the changes In the chemical com- 
position of sewage if a group or species of bacteria Is predominant, although 
the results so far are not considered sufficient to justify an attempt to control 
the bacterial flora of the septic tank. 

BITEAI ECONOMICS AND SOCIOLOGY, 

Farm organization studies on irrigated farms in the Billings region of 
Montana, B. L. Cixeeikb and D. C. Wood (Montana Hta, Bui. Hi (1921), pp. 
77). — Records were secured by the survey method from 875 fanns in an irrigated 
area along the Yellow.stone River adjacent to Billings and in Clark’s Fork 
Valley. The studies were made during the summer of 1916 and are concerned 
with the farm year ended March 81, 1915. Field work was undertaken by the 
station and the U. S. Department of Agriculture, cooperating. 
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Farms Included in the study had an average investment of $14^4. Total 
receipts were $2,030, being sufficient to pay total expenses of $1,2S3, plus 6 
per cent interest on the capital Invested, and leave an average labor income 
of $759. 

Farms with yields over one-fifth better than the average had a labor Income 
of $1,608, while those with yields one-fourth poorer than the average or less 
had a labor income of $25. Farms with receipts of less than $30 per productive 
animal unit had an average labor income of $574, while those with such receipts 
of over $110 had an average labor income of $1,861. A relatively large amount 
of productive live stock gave a relatively high labor Income. By-products from 
the sugar-beet crop, an abundance of pasture and roughage furnished in the 
cropping system, and the large amount of range land contributed favorably to 
live-stock production. Crop yields were found to be larger on the more heavily 
stocked farms. The relatively large farms had the highest labor incomes. 

Two distinct types of intensive farming w'ere found on 151 farms of less 
than 60 crop acres. The sugar-la^et crop formed tlie basis of one type and 
dairying or raising breeding stock of high quality that of the other. Farms 
without beets had an average labor income of $128 and an adjusted labor 
income of 34. This income is calculated by grouping farms according to size, 
using the average labor income In (‘ach group as 100 i>er cent and expressing 
the labor income of each farm In terms of this. Farms with over half of their 
crop acreage in beets had an average labor income of $741 and an adjusted 
labor Income of 210. Those with a crop Index of 121 and over had a labor 
in(‘onie of $755 and an adjusted labor income of 196, w^hlle those with a crop 
Index of 70 and less had a labor income of $23 and an adjusted labor income 
of 5. It Is dt^eined ilesirable that the small farms include an important acreage 
of some cash crop. Small farms with crop and stock receipts of over $50 per 
crop acre liad a labor imome of $903. Those with such receipts amounting to 
less tiian $20 made a riiitms labor income of $51. The average labor income 
on beet farms during the survey year was $976. On farms not growing beets 
It was $304, The beet farmer put 178.3 days of productive work on bis farm 
during Uie year, receiving $5.47 per day, while the noiibeet fanner put in 131.7 
days and received $2.76 per day. 

Of the 375 farms included in this study, 98 were operated by renters and 79 
by tliose w'ho rent a part of their land. Renters with an average capital of only 
$695 received a larger lal>or im‘(>me than that of owners having an average in- 
vestment of $12,451. Renters with an average capital of $6,756 made an aver- 
age labor income of $2,1K)8, while owmers with capital averaging over $40,CKX) 
had a labor Income of only $849. 

Tenants on the average were operating a miicii larger farm business and 
seeiirlng 27 more days of productive work per man annually than were owner 
operators. 

Farm managcement studies^ — lessons from irrigated farms in the Billings 
region, E. L. Ouukieh (Montana Sta Vira. Kit (1921), pp St), 2S ). — This is 
a popular edition of the almve btilletiii. Data are presented graphically in 28 
figures. 

Investigations with la^gard to profits from Swiss agriculture in the crop 
years 1918—19 and 1919 — 30 , K. Bauk kt al. (Lanclw Sahrh. tSvhwHz, S5 
(1921), No. 1, pp. 91-1'IS ): — This report has been previously noted (K. S. R., 46, 
p 591 ) in the French etiition. 

Record form for berry field labor operations, .1. L. Stahl (M'cMcrn 
Washington, Sta. Bimo. Bui., 10 (1922), No. 1, p. 16. fig. /). — A record form, 
listing the separate field labor operations with columns for recording the niim- 
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ber of man, horse, and automobile hours ; the rate per hour ; the number of 
crates picked ; and the date of the various operations, is suggested here. 

Cooperative consolidation of holdings in the Punjab, H. CAnvE»T {Agr, 
Jour. India, 17 (1922), No. 1, pg. 7-77).— The evils of successive partition of 
holdings in the Punjab have led to the suggestion of a system whereby owners 
would voluntarily agree to the desirability of consolidation, and to abide by a 
plan approved unanimously or by two-thirds of the owners united in a coopera- 
tive society to give up possession of tlicir own lands and accept those allotted 
to them in cultivating possession for four years. 

There had been registered 69 societies for the consolidation of holdings up 
to the end of September, 1921, with tlu' gross result that 1,653 owners, who 
formerly possesfsed 8,100 acres in 10,906 ilelds, now have this land consolidated 
into 2,071 fields Tlie average size of a field before consolidation was thn^e- 
fourths of an acre; now it is four acres. In nearly all cases the exchange of 
possession has been made permanent from the start. 

A tabulated statement is given showing the progress of this consolidation 
In 1920-21. 

The Fejderal farm loan system, I. WRiciirr {llliru>is K/u. Ctro. 259 (1922), 
pp. 20). — This is an outline of the organization and methods of opei'alion of the 
system, including the joint-stock land banks. A directory of National Federal 
form loan associations in Illinois and of joint-stock land banks in the United 
States is given. 

Agricultural manual of New York State, compiled by K. Van Waoneb 
(N. y. state Dept Farnifi and MarketH. IHv. Agr. BnL 1SS [192f\. pp. 857, pU. 
182, ^Igs. 71 ). — A description of the agriciiltun' of the State is given by counties, 
including maps, historical data, facts relating to production and marketing, and 
general ii(*rns. 

The evolution of Belgian agriculture, M. Defoukny (Jour. Soc. Natl. Agr, 
Belg., 4 (1922), No. 5, pp. SS, 34)^ — The author exi)lalns the development of the 
live stock industry in Belgium at the expense of grain ficreage and yields per 
acre as due to the opening up of wheat lands in tlie United States. Recent 
high prices of grain are said not to have influenced any definite tendency to 
return to grain production, perhaps because the numbers of live stock were 
depleted during the war so tliat It has been difficult to maintain the fertility 
of the land. The possibility that in the future the country must become more 
self-sufficing is suggested. 

Review of the agricultural developmcmt of the Dutch Fast Indies, M. 

MfiLLER (Fiihling's Land'ir, Ztg., 69 (1920), No. 19-20, pp. 386-393).— A brief 
history of the agricultural development of this region, customs of landholding, 
and labor problems is given. 

Brief summaries of the effect of recent legislation. — Bessions, 1919— 
1921 (London: Central Landowners' As.we., [1920], pp. 24: 1921, pp. 65; 1922, 
pp. 15). — In these memoranda there have been prepared annual summaries of 
legislation affecting British landowners. 

Official grades for the standardization of Idaho farm products, 1922 
(Boise: Idaho Dept. Agr., 1922, pp. 67). — This defines the latest official grades 
for specific agricultural products of this State. 

Weather, Crops, and Markets ( V. S. Dept. Agr., Weather, Crops, and Mar- 
kets, 1 (1922), Nos. 21, pp. 441 - 404 . figs. 6; 22, pp. 4 O 6 - 4 SO, figs. 2; 23, pp. 
481-490, figs. 3; 24, pp. 497-520, figs. S; 25, pp. 521-544, figs. 5). — These numbers 
offer notes on weather conditions, with temperature and precipitation charts, 
for weeks ended May 23 and 30 and June 6, 13, and 20. The usual tabulated 
weekly reports on prices and receipts In the market of important agricultural 
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commodities are given, together with special articles on local or outstanding 
market situations and foreign markets. No. 24 contains the June crop reports, 
including tabulated summaries of crop conditions, with comparisons, and the 
usual current reports on estimated farm value of important products and aver- 
ages of prices received by producers. Special articles In Nos. 21 and 22 review 
farm prices in general and the Index numbers of speciUe<l farm products in the 
years 1919 to 3021, inclusive. No. contains a special statistical article on 
milk i)roductlon in 1923, with comparisons, and No. 25 the results of a special 
survey on pig production. 

Crop report for Michigan, V. II. Cnumui {Lamsinif: Mivh. Dept, Agr., 
1922, pp. S2 ). — This report is issued by the Uureau of Markets and Crop Esti- 
mates, U. S. D. A., in cooperation with (be Michigan Department of Agriculture, 
and is based on hgures submitted by voluntary crop reporters, answers to 
special inquiries, and other ar)urccs of information, constituting an annual sum- 
mary for 1923. wiili agricultural statistics for the period 380G to 3921, in- 
cln8i\ <‘. 

Farmers’ Market Bullc'tin (North (UtroHua Sfn Faitiicrs' Market liiiL, 9 
{1922), Nos. 52, pp. 0: 58, pp. 10, iwa. 2).- In the first of these' two numbers tlie 
benefits to lie deriv(‘d from selling wool ('ooperatively are briefly si*t forth, and 
in I lie second a dtdailed financial statement on a carload of liogs handled coop- 
eratively is 'the UKUiil partial lists of products which farnuTs have for 

sale are Im*! tided. 

Report on the grain trade of (htnada, W Doi^oan (iUiuada Bui. 

Btntis., Rpt Orain Trade (kniada, 1021, pp. (58, pi 1, tiffs 5 ). — This volume 
continues statistics pri'viously noteil (K 8. It., 4(>. p. 49()L Tables have been 
added in this rofaul showing the c»rigiri of grain at coiintr.\ elevators hy rail- 
^\ny subdivisions and loadings over plat terms. T>atJi showing tlie rail move- 
ment of grriin to the head of the lakes and the all-rail movement to the East 
have be('n nuule more conipnOien^ive. Further tables have been included show- 
ing the export movc'nu'nt of wheat and wheat flour by shipping routes and )>y 
hotli the Un<t(‘d States and ('anadian Atlantic ports. 

[Agricultural statistics of Peru, 19201 (rent Sfatis AihS., 1920, pp. 
82-90 ). — Tliese agricultural statistics <*ontimie the series of reports (E S K., 
45, p. m\). 

[Agricultural statistics for Spain, 1920 ) (An. fJstadis. IJspana. 7 (1920), 
pp. 42-69 ). — Summaries for periods of years and (‘Stimates of the production 
of the principal crof)s b.\ Provinces in Si)ain in 3920, also statistics of forest 
and of live stock i>roducth>n, are sef forth in these pages. 

[Agricultural statistics of Siam j (Siam Statis Yearhool, 6 (1921). pp. 
245-268 ). — Statistical tables in tlu'se pages set forth the total numbers of title 
deeds Isvsued and filed on March 31, 1917 to 1921 ; mortgages and mortgage 
redemptions registered, the area, and i>r<Kluction of certain crops, 3916-17 to 
1920-21 ; and the number of coconut trees and of live stock, 1918^19 to 1920-21, 
by subdivisions. 

AGEICULTUKAL EDUCATION. 

[Biennial survey of agricultural an<l home economics education, 1910 — 
1918 ] (U. B. Bur. Ed. But. 88 (1919), pp. 756, figs. 5).-~The following chapters 
apiiear in this bulletin, which constitutes volume 1 of a report of the biennial 
survey of education, 3916--1918, issued i)y the U S. Bureau of Education. 

Rural education, H. W. Poghl (pp. 159-183). — This is a survey of progress 
in recent years in rural school organlzati(»n and supervision. Three types of 
school organization, namely, the district, town (township), and (*onnty, are 
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briefly and if is pointed out that there is a prevaillnj? tendency In many 

r'Stat^ toward the county unit system. At the time of making this report 19 
^States had organized wholly or in part on this basis. The author points out 
4ttie need of legislation bringing about State, county, and local taxation for the 
Improvement of rural s<'hool8. He notes iiuTcases in teachers* salaries in the 
progress of tbe movement to establish all-year schools, consolidated s(‘liools, 
and rural high schools. In connection with the report on vocational education 
and the Smith-Hughes Act, a discussion of the Massachusetts plan, prepared 
by II. W. Stlmson, and one dcvscrlbing the Pennsylvania plan, prepared by N. C. 
SchaefCer, are included. Returns from a study made by the rural school divi- 
sion of the Bureau of Education are noted in a pr<‘liminary way. It appears 
that out of 3,150 counties in 4S States a shortage nf 10,456 rural teachers and 
2,004 other teachcJ-s is rei)orted, California being the only State rei)orting no 
shortage A luimber of agencies for the advancement of niral education and 
life are notc^d. 

Agricultural education, C. H. Pane fpp. 207-334). — The circiirustances of its 
passage and the educational policy expressed by the Smith-Hughes Act. its i»ro- 
visions, and the roejx'ration l>y the several States are reviewed. Brief ai>s(racts 
are given of papers on agricultural education at .scientific meetirms in 1016 and 
1917. Notes are also pre.sonted on agricultural education in Africa, Creat 
Britain, Canada, China, Latin America, and the Pliiliia^lne Island.s 'Phe edu- 
cational work of the U. S. Pepnrtment of Agriculture and the agriciiltmal col- 
leges is suinmarized, and the i)rogram of tlie Graduate Rf‘hool of Agriculture, 
July 3-28, 1916, is briefly discussed. 

Home economics, II. W. Calvin and (\ A. Lyford fpp. 355-390) — '^Idd-s report 
covers tbe effects of the war uixui courses of study and metViods of teaching 
home economics in the public schools, the development of State* and county 
supervision, and the organization of dei>artments of honu* (X'onomics in State 
normal schools, colored schools, and colk‘gcs and universities. Tin* i»rogi'<‘ss of 
the movement to maintain practice houses in (‘oniuKdion with home economics 
teaching is noted. Other phases of the subject summarized are the practical 
application of food courses in fhe managerneid of lunch rooms and cafeterias 
and in cooperating with the fraternities, dormitories, and hoarding luiuses; 
Smith-Lover extension work; nurse’s coiir.ses and other new de\ (*lopments ; sur- 
veys; the organization of women interested in hoim* economics education; home 
economics and national service; and legislation relating to home e(‘onoTnics. 

Home education, E r. T.ombard fpj> 391-491). — 4’Iijs repoi t sets forth the 
Jnereasing attention that is being ]»;dd to eldld welfare and home and com- 
munity prolilcms as (*\<*m[)lificil in the programs and imhlications of and coop- 
eration b(*tween various educational .ig(‘nei(‘.s A list ol pnhU(‘ations on baby 
find child care and welfare and home making is given 

Some contributions of tin* New I ork rural s<‘bool survey, ,1. E. Buttkk- 
WOIITH {Jour, Hural J7d„ 1 {19‘:>2), So, 9, pp. ASo-JJG, fig. 7).-- -Four contribu- 
tions of the survey prevmusl.v noted (E S R, 47. p. 96) dei'incil significant to 
the reorgani/alion oi rural .'■m*1»oo 1 administrat .on an* discu.ss(*d, namely, active 
I'O'ilrol of lli(‘ ,sur\cy h\ a r<‘prescntative group of lay and professional people 
as a means s<‘curing popular sujiport, the propostil of an administrative 
organization that looks toward a hotter distribution of authority in the control of 
schools, a larger local unit of control based upon natural community boimdarlcjs, 
arul a system of Onanee utilizing fundamental and constant factors in fxxualiz- 
ing educational burdens. It is pointtal out that the committee of twent.v-one 
appointed for this particular survey was composed of 12 members representing 
farm organizations and 9 representing educational organizations. 

A map is given illustrating a proposed community unit for Delaware County. 



1922] 


AGRICULXUEAL EDUCATION. 


495 


An iAQuIrf with rofn^ard to finietical schools of a^pplculture for ArgontlBii 
and i^roposed l€tg^iilatlon« F. BiaiR6 {Min. Affr. {Arffentina], Din Gen. Bn- 
eefktma A^r, [Ptt6.], Na 95 (19^1) f pp. ISO, pi i, figs. J2).*— In connection with 
a bill to establish a system of agrlcnltaral education and a^lcultural develop- 
ment In Argentina, printed here with comment and explanatory notes, some 
history of earlier attempts of similar legislation has been compiled. 

Agricultural instruction (in Dominica], A. Keys {Roy. Bot. Qard. Kew, 
Bui Miac. Inform., Ao. 9 {1921), pp. 76-79 ). — Agricultural training given at the 
Coveniment Botanic Gardens to sons of peasant proprietors with the object 
of fitting them for positions oa overseers or managers on large estates, also 
agricultural cadet training based on grammar school education with a science 
requirement and arwcial lectures and examinations for overseers and other 
adults, are noted. 

(Agricultural education in Algeria in 1920 K J. B. Abel {[Oouvt. G4n. 
Alff&ne], Kxpofi^. BituatUm 06n. AlgMe, 1020, pp. 4S6~488 ). — The institute of 
agriculture of Algeria (Maison-Oarree), the agricultural school at Philippe- 
ville, the ('xperimontal garden of Hamma. the experiment station of Ferme- 
Bhiiiche, and the 8<.iK)ol of farm household management are reported on. 

The Folk High School at Roskilde, E. F FiiAzrtni (Houth. Workman, 51 
{1022), Ro. 7, pp. $25-S28),—A brief account is given of the history and present 
activity of this school in Denmark. 

Adventures iu idealism, K Sabsovich (iVc?r York: Author, 1922, pp. 
lX]-\-208, pla. 16 ). — This is the biography of H. L. Sabsovich from boyhood and 
education In UuHsia through his life as leader in the establishment of the 
agricultural <x)lony at Woixlblne, N. J., and organizer of the Baron de Hirseh 
Agricultural School. 

Comparative study of instructiou in consolidated and on«)-room rural 
schools in New York State, J. 0. Mokrison {Jour. Rural Ed., 1 {1922), No. 8, 
pp. Sx'}o~459) — The Investigation reported in these i)ages was part of a nation- 
wide study undertaken by the (h'partment of rural education of the National 
Education Association. It was proposed to give a certain number of standard 
group tests in school subjects to all pupils of grades 3 to 8 in chosen consoli- 
dated schools and in three or more one-r<K)m schools of districts adjacent to the 
consol iduted districts. 

Tlie difTereii(*e in amount of achievement between the sch(K)ls investigated in 
New York State was relatively small, hut there was a distinct and fairly con- 
sistent superiority on ea(*li of the several tests of the consolidated group over 
the oni‘-room school. When compared with the amount of gain that should be 
made froui grade to grade, tin* excess ot the (*onvSoli<lat(Hi group over the one- 
room gnaip was most mdieeable in language fui<l spelling and least so in arith- 
metic. 

Some considerations to be observed in placing vocational agriculture in 
high school programs of study, J. L. Hypes (Jour. Rural Ed., 1 ( 1922), No. 10, 
pp. i64-^7 1) -Y'hvt author .suggests that agriculture musl be regarded so(*ifilly 
and economically as a mode of living, as well as a vocation, that requires 
training in a rural high school, centering in the life of the community, utilizing 
lb(' home project, and placing its equipment at the service of the younger men 
and adults who can not attend the regular day school by offering unit courses 
and part-time wmrk. The teacher of agriculture should be a man of maturity, 
with practical farm experience and a technical agricultural and professional 
education equivalent at least to graduation from our best agricultural colleges 
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and with some professional training in a teachers’ college. With regard to 
the curriculum and the methods, it Is said that both should be designed to 
make proper allowance for the skill and knowledge already possessed by the 
average farm boy upon entering high school. 

The aim of vocational agricultural education should be a highly economical 
and productive piece of work suited to the general practice of the community. 
It is thought that vocational guidance and the Inculcation through rural edu- 
cation of such ideals and practical knowledge as will bring about the wider 
use of conveniences and labor-saving devices in rural homes should stabilize 
farming and eliminate the turnover in the personnel of the farmers. 

Practical poultry production, H. M. Lamon and .1. W. Kinghokne (St, Paul, 
Minn.: Wehl) Puh, Co., 1920, pp. S65, pi 1, figs. .—Certain basic principles 
and practices of poultry keeping are presented, the chapter arrangement ap- 
proximating the sequence in events of actual practice and for classroom study. 

Report on cooperative extension work in agriculture and home eco- 
nomics, 1020 {U. <8. Dept. Agr., Rpi. Coop. Dxt. Work Agr. and Jlorne Econ., 
1920, pp. 53). — A reiK)rt is made of the organization of and funds available for 
cooperative extension work in 1920. Summarizing the results, it is indicated 
tliat extension workers came In contact with and assisted in tiie improvement 
of farm and farm-home practices of 1,200,000 farmers, 400,000 farm women, 
and 445,000 farm boys and girls. This work was accomplished at a cost 
considerably less than the estimate<l increased return to the farmers in tlie 
United States in 1920 as a result of the work done in connection with either 
rodent i)est control, improved corn production, or marketing. 

Three comparative tables are given, the first showing the number of people 
reached and the results accompIisluHl us compared with the total number and 
products of farmers in the United States; the second dealing with the exten- 
sion activities affecting the farm home; and the third showing the number of 
members of boys’ and girls’ clubs enrolled, those completing their work satis- 
factorily at the end of the year, and results accomplished. It is pointed out 
that of the 8,0(X),000 farm boys and girls from 10 to 21 years of age, from 70 to 
80 per cent remain on the farm. Since the opportunities for these boys and 
girls to get vocational training in agriculture and home economics is limited, 
the immediate as well as the potential and ultimate value of club work is evi- 
dent. Other tables are included for expenditures and sources of funds. 

Four-H clubs in West Virginia, W. H. Kendrick {Jour. Rural Ed., 1 {1922), 
No. 8, pp. 364, 365). — The distribution of points on 4-H score cards for members 
of boys’ and girls’ agricultural clubs is set forth. 

MISCELLANEOUS. 

The work of the San Antonio Experiment Farm in 1919 and 1920, 

G. T. Ratliffe {U. S. Dept. Agr., Dept. Cire. 209 {1922), pp. 39, figs. 5). —The 
experimental work at this farm during 1939 and 1920 is for the most part 
abstracted elsewhere in this issue. 

Thirty-fourth Annual Report of Georgia Btation, 1921, H. P. Stuckey 
{Georgia Sta. Rpt. 1921, pp. 26, figs. 6). — This contains the organization list, a 
report by the director of the station on its work during the year, and a finan- 
cial statement for the fiscal year ended .Tune 30, 1921. The experimental work 
reported Is for the most part abstracted elsewhere In this issue. 

Thirty-third Annual Report of Louisiana Stations, 1921, W. R. Dodson 
KT Ai., (Louisiana Stas. Rpt. 1921, pp. 32). — This contains the organization list, 
a financial statement regarding the Federal funds for the fiscal year ended 
June 30, 3921. and the State funds for the fiscal year ended December 31, 1921, 
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and a report by the director, inehidlng brief departmental reports. The experi- 
mental work reported is for the most part abstracted elsewhere In this issue. 

Report of the Cranberry Station for 1919 and 1920, H. J. Franklin 
{MasBachuseAia Sta. Bui. 206 {1921) ^ pp. 149-168). — The experimental work 
reported is for the most part abstracted elsewhere in this Issue. 

Report from South Mississippi Branch Experiment Station for 1921, 
E. B. Ferris and F. B. Richardson {Mississippi Sta. Bui. 201 {1922)y pp. 20). — 
The experimental data in this report are for the most part abstracted else- 
where in this issue. A test of eight varieties of tomatoes for wilt resistance 
is also Included. 

Report from Holly Springs Branch Experiment Station for 1921, G. T. 
Ames {Mississippi Sta. Bvl. 202 {1921), pp, 29, figs. 5). — The experimental work 
covered in this report is for the most part abstracted elsewhere In this issue. 

Report of the New Hampshire Station for 1921, J. G Kendaix {New 
Hampshire Sta. Bui. 20S (1922), pp. SI, lips. 2). — This contains the organization 
list, a report on the work of the station, and a financial statement for the 
fiscal year ended Jini<‘ JIO, 1921. The experimental work reported is for the 
most jairl abstracted elsewhere in this issue'. 

Thirty-second Annual Report of Neiv Mexico Station, 1921, F. Garcia 
{New Mexico Hta. Rpi. 1921. pp -This contains the organization list, a 
re[K)rt of the dirc'ctor on thc' work and public*ations of the station, and a finan- 
eial sfatemc'nt for the year ende<I .Tune 80, 1021. The experimental work 
rei)orted is for the most part al)st raeded cdsewherc' in tliis issue 

Fortieth Annual Report of Ohio Stathm, 1921, O Williams {Ohio 
Sta. Bui S5S {1921). pp. A'.V.V-f [5|, fig 1) - This contains the organization list, 
a financial statement for tiu* fiscal yc'iOr ended June 80, 1921. and a report 
of the dir€H‘tor summarizing the work and iaii)li(*ations of the station during 
tlie year. The eurrent c‘\perini(*ntal work reported is for the most part al)- 
straeted elsewhere in this issue. 

Twro years of research (for the biennium ending June 30, 1921) 

{Pennsylvania Hia. Bui. 170 {1922), pp. 32) — Tliis bulletin discusses briefly tbe 
work of tbe station for Uie biennium ended June 80, 1921, including financial 
statements for thi.s period. The experimental w^ork recorded is for the most 
part abstracted elsewhere in this issue. 

Annual Report of South Dakota Station, 1921, J. W. Wilson et al, 
{South Dakota Sta. Rpt. 1921, pp. SI). — This contains a rei»ort l>y the director 
on the organization, wnirk, and ]>ublications of the station; a financial state- 
ment for thc' fiscal year ended June 30, 1921 ; and departmental rexKirts. The 
experimental work recorded is for the most part abstractcHl elsewdiere in this 
issue. 

New pages in farming: Annual report of the director for 1920—21, 

H. L. RtrssEEL and F. B. Morrison (Wisconsin Sfa. Bui. 339 (1922), pp. 
figs. 40). — This contains an account of the activities of tlie station, a list of the 
station i)ubUcations of the year, and a financial statement as to the Federal 
funds for the fiscal year ended June 30, 1921. The experimental features not 
previously rej^orted are for the' most part abstracted elsew^here in this issue. 

Bimonthly Bulletin of the Western Washington Station ( Western Wash- 
ington Sta. Bimo. Bui., 10 {1922), No. 1, pp. 23, figs. 18). — Tn addition to articles 
abstracted elsewhere in this issue, this number contains a brief article entitled 
Head Lettuce in Western Washington, by J. L. Stahl. 

Rothamsted Experimental Station: Reminiscences, tales, and anec- 
dotes, 1872-1922, E. Grey {Harpenden, Tletts, Eng.: Author, \1922], pp. 
16$, pis. 7, figs. 6). — This account is noted editorially on page 401. 



NOTES 


Idaho University and Station. — The new beef cattle barn has been dedi- 
cated. It is the largest barn on the university farm, with a floor space 54 by 
120 feet. One of the two concrete silos which are to adjoin the barn has also 
been completed. 

R. E. Oongwer, assistant proft^ssor of animal husbandry and assistant animal 
husbandman, has r^'signed to engage in farming in Indiana. .Tullus E. Nordby, 
associate animal husbandman several years ago, has returned to the institution 
as associate iirofeasor of animal husbandry and associate animal husbandman. 
M. 11. Lewis has siiccei'dod T. C. Mead, resigned, as associate professor of agri- 
cultural engineering and associate agricultural engineer. 

Kansas Oollego and Station. A 2-story stone cafeteria building has l>een 
c<)ni]»IettHl at a cost of about $125,CK)0. The building has bcH^n equiiipi^i with 
modem appliances, and will include a main dining room accommodating from 
l.CKK) to 1,500 persons at the noon hour, as well as several smaller dining rooms, 
two class-rooms for institutional teaching, and a laboratory for lionie economics 
experimental work. 

During the last fiscal year the department of agronomy conducted experiments 
in cooperation with farmers in 07 counties of the Statti. The total number 
of these cxpeiiments was 209, of whi(*h 207 were carried satisfactorily to com- 
pletion. The experiments induded 225 variety tests, 64 fertilizer trtals, 7 tests 
of crop rotation and tillage methods, and 3 miscellanoouH tests. 

11. I. Tiirockniorton of the department of agronomy lias heim granted a year’s 
leave of absence for graduate study. A similar leave of abseme has also been 
granted to L. A. Eitz, head of the department of milling industry, to engage in 
commercial work, and P. Ia Mann, associate professor, will act as head of the 
department during this time. E. H. Coles has been appointed by the Bureau 
of I*lant Industry, United States Department of Agriculture, as agent in dry 
land agriculture and assigned to coojfHu*ative work at Uie Garden City Substa- 
tion, O. C. Bruce, professor of soils in the University of Maryland, has been 
appointed to the fellowslup at tlie station olTcred througli the National Research 
Council for the investigation of sulphur as a plant food. 

R L. Hensel, associate iiroh^ssor of pasture management, and H. B. Win- 
cliesier, associate prof<‘ssor of animal husbandry, have resigned to engage in 
commercial work Ilivent appointments include P. W. (xrogory as fellow in ani- 
mal husbandry, William McKuer as fellow in agronomy, and W. U. llorlacher 
as instructor in animal hnsliandry. 

Dr. L. Jean Bogert has resigned as head of the departnumt of food economics 
and nutrition to accept a researcli position in a Detroit hospital. Dr. Martha 
Kramer lias been appointed associate professor in Uiese subjects. Mies Eliza- 
belii Kirkpatrick, who held a fellowship in home economics last year, has 
been appointeil head of the division of home economics in the Alaska College, 
which opened its doors this fall. 

West Virginia Station and University.— Dr. tl. U. Lyman, pathologist in 
charge of tiie Plant Disease Survey of the United States Department of Agri- 
culture, has been appointed dean of the college of agriculture, beginning 
January 1, 1923. 
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Wjromliii^ ITni varsity and Station. — A. D. Favllle lias resiprned as dean of 
the college of agriculture and director of the station and is to spend about a 
year in study and travel abroad, visiting various experiment stations and 
similar institutions In Great Britain and on the Continent. J. A. Hill, professor 
of the textile industry and wool specialist, has been appointed acting dean 
and director. 

Harold S. Willard has been appointed assistant animal husbandman in the 
station. I^ew P. Reeve, (*ounty agent for Albany County, has been appointed 
swine specialist for vticatlonal agriculture work. 

Agricultural Kducation and Research in Canada. — The horticultural work 
of the Ontario Dejiartment of Agriculture is to be consolidated at the Ontario 
Agricultural College. The consolidation will include the provincial Fruit 
Branch, the vegetable specialist’s work, the Vineland Experimental Station, 
and the college horticultural department. The staff at Vineland and other 
places will Interchange with the horticultural officials at Guelph and vice 
versa for lecturing and research purposes, and steps will be taken to coor- 
dinate the findings from experiments in various localities. 

llie Ontario Veterinary College has taken possession of Its new buildings 
located adjoining the Ontario Agricultural College. The new main building 
Is a 3>story gray sandstone structure with a central portion 150 feet long, 
flanked by wings 130 feet in length. It contains 6 classrooms, each seating 
over 100 students, 4 laboratories assigned to (1) xffiarmacy, (2) anatomy, (3) 
zoology, histology, and T>athology, and (4) parasitology and bacteriology, and 
a clinical ampitheater. A 2-8tory velerinar>^ hospital has also been erected 
nearby with accommodations for over 40 animals. 

What Is believed to be the first attempt in Canada to utilize radio tele- 
phoning by a government department for tlie distribution of information of 
special interest to farmers took place May 11 and 13. On these dates lectures 
by the Ontario minister of agriculture and the secretary ami supervising 
director were broadcasUni by the Ontario Department of Agriculture over a 
radius of 150 miles from Toronto. 

The Manitoba Agricultural (k)llege lias eatablislu'd a roll of honor of persons 
who have distinguish«*<l theniselves in the development of Mgruailture in that 
Province. The first aniuHincenients were mad<' at the recent Coniinencenmnt 
of the college, one of the recipients being Dr. S. A Bedford, w eeds commissioner 
of the Provinc*e. 

A course leading to the <legree <>f ba^-helor of houseliiohl si*iiui(‘e has been 
instituted at the University of Toronto. This course is iininarily for teatdiers, 
and the first two years may be taken under the direction of the department of 
university extension, whi<‘li niak(*s j>r<»vision for the work through summer 
courst^s. The final two years must t»e taken in regular attendance at the uni- 
versity. 

Steps are being taken by the n^oiUly organized (Canadian Horticultural 
Council for organizing a system in C.anada for the registration of new varieties 
of plants. It is exfHMrted that a confenmce on tlio mutter will be arrangiHl 
during the present year. 

A scholarship in horticulture has been established at the TTniversity of Brit- 
ish Columbia by the provincial Fruit Growlers’ Assoidation. 

C. W. Baxter has resigned as Dominion fruit commissioner to engage in 
commercial work. F. C. Bailey has been appointed superintendent of the 
Dominion Experimental Farm at Fredericton, N. B., vice W. W. Hubbard, 
i^slgned. Dr. Alex McTaggart. formerly Dominion agriculturist of the New^ 
Zealand Department of Agriculture, has been appointed assistant professor 
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of agronomy in Macdonald College. Dr. G. P. McRostie, asBociate professor of 
cereal husbandry at the last-named institution, has been aj^ointed Dominion 
agrostologlst at the Central Expeiimental Farms, Ottawa. J. S. Dash of the 
Central Experimental Farms and Dominion Seed Branch has accepted an 
appointment as professor of agriculture and agronomy in the West Indies 
Agricultural College at St. Augustine, Trinidad. 

American Food Research Institute.— Dr. Wilfred Eldred, for nearly a year 
engaged in studies of the baking industry, and .Tohn L. Simpson, in 1919 
liaison officer of the food section of the Supreme Economic Council and chief 
of the American Relief Administration Commission to Serbia, have been ap- 
pointcii special investigators in the institute, Susan S. Burr, Franklin D. 
Schurz, and A. G. Silverman have been appointed research assistants, and a 
corps of five follows has been selected. 

Rowett Research Institute. — The Rowett Institute of Research in Animal 
Nutrition, located near Aberdeen and under the control of the University of 
Aberdeen and the North of Scotland Agricultural College, was formally opened 
by Queen Mary September 12, 

The buildings are now practiciilly complete aside from the fitting uj) of one 
or two laboratories. The institute is organized into departments of physiology, 
biochemistry, bacteriology, and pathology, all of which are housed in a main 
building, and animal husbandry, for which an experimental stock farm with 
buildings adapted for carrying on feeding experiments has been provided. 

The laboratory building is a 2-story and basement granite structure, 159 
feet long by 45 feet deep in the central portion and 39 feet deep in the wings, 
and among otiier facilities provides for calorimetric work. The ex i>eri mental 
farm buildings are nearby and have a lloor urea of 13,500 square feet. 

The total cost is estimated at about £46, OIK). Of this amount the Develop- 
ment Commission provided £20,000, and a gift of £10,000, together with funds 
suflieienl to purchase the experimental farm, was made by Dr. John Q. 
Rowett, for whom the institute was named. Various smaller sums have been 
given by other contributors, uud a portion of the funds is still to be raised. 
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RECENT WORK IN AGRICULTURAL SCIENCE. 


^ AGRICULTURAL CHEMISTRY— AGROTECHNY. 

Practical physiological chemistry, ,1 A. aiul T. H. Milboy (Edinhurgh and 
London: W. Erecn d- Kon, Ltd., 192 i, S. ed., pp. pis. S, figs. 20). — This 

manual, designed particularly for college students of medicine and biology, 
consists of modern methods in qualitative and quantitative physiological 
(diemistry. 

Ilesoiirch in chemistry as redated to medicine, H. H. OiiriTENDEN (Joar 
Armr, Med. Assoc., 78 {1922), No. 17, pp. t27d~1277). — In this difwmssion of the 
value of cliemical research to medicine it is emphasized that “ understanding 
of the nornml, natural processes oi the body is a ne<*essary prelude to intelli- 
gent compreliension of the abnormal or diseased condition.” Among the par- 
ticular subjects discussed are cellular chemistry, vitamins, proteins, and tJie 
nature ot immunity. In conclusion, a plea is ma<ie for greater encouragement 
of research and for more cooperation in sucli res(*arch. 

Catalysis in organic chemistry, P. Sahatiku (fvU Catalyse cn Chhnic Or- 
ganiqnc. Pans and Liege: Ch. lU^rangcr. 1920, cd., rov. and ea/., pp. A'y/-f388, 
fii/^J )* — This is the third Nolume of an enc> clojiedla of cliemical science applied 
(o the industrial arts, published under the direction of (\ Chabrie. 

Distillation principles and processes, edited by S. Young {London: Mac- 
inillan d Co., I Ad., 1922, pp. XJJJA-^OO, Hgs. 210 ). — This volume consists ol seven 
sections, the (irst ol which, by the editor, deals with tiie principles of frac- 
tional distifiation and is practically a revision of an earlier volume entitled 
Fractional Idstillation. The remaining sections deal witli manufacturing 
jiroeesses involving fractional distillation. Tlie siduects and ri^spective authors 
are as follows: Distillation of Acetone and a-Butyl Alcohol on the Manufac- 
ing Scale, by d. Reilly and F. K. Ilenlev : Distillation of Alcohol on the Manu- 
facturing Scale, by F. K, Henley and J. Reilly ; Fractional Distillation as Ap- 
plied in the Petroleum Industry, by J. Kewle.v ; Fractional Distillation in the 
(Joal Tar Industry, ]>y T. H. Butler; The Distillation of {dycerin, by E Briggs; 
and The Distillation of Essential Oils, by T. H. Durrans, 

Colloid chemistry of the proteins, I, W. Fault, trails, by P. 0, L. Thorne 
(London: J, and A. Churchill, 1922, pi. 1, pp. XIA~U0, figs. S7).— This is a 
translation of the first part of a monograph on the colloidal chemistry of pro- 
teins which lias been developed from lectures given by the author 03: the Uni- 
versity of Vienna. The general chemistry (if the proteins, the properties of 
proteins in isoeUjctric reaction, and salts of jiroteins with acids and bases 
are considered In this lirst part, while the second part will Include the rela- 
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tions of the proteins to neutral salts and to the salts of heavy metals, to col- 
loids, and to ami)holytos, the properties of albumin gels, and the physical 
chemistry of the purest albumin thus far prepared. 

Protein of buckwheat, A. ICiesel {JJoppc-SeyJer's Ztschr. Physiol. Chem., 
118 {1922), No. J^-6, pp. S01-\WS),~- The author reports the separation from 
buckwheat meal by extraction with 0.1 per cent of sodium hydroxid and sub- 
sequent precii)itation with aceti<* acid of ;i ]>rotein, which on hydrolysis yielded 
0.84 per cent histidin, 0.71 per cent arginin, and 1.60 per cent lysin. A stM'om. 
sainjde, for which no histidin deterinination is given, yielded 7.r>r> per ctid 
arginin and 1.29 per cent lysin. 

The proteins of the tomato seed, Soluniim esculentum, C. (>. Johns and 
C. hi. F. Gersdoiiff {Jour, lltol. Chvm., J/ (/922), No. 2, pp. 4^39-452 ). — A study 
is reported from tlu‘ Bureau of Chemistry, IT. S. D. A., of the ijrotcins of 
(he tonnato seen! and its press cake, which have previously been reported by 
Finks and Johns (K S. It., 46, p. 504) to contain nutritionally adequate 3>ro- 
teins. The analysis of five samples of seed and press cake showed an average 
content of 36.9 per cent of jmoteiii (NX0.2r)). From tomato seed of higlj 

germiiiating quality, two globulins a- and /3- have been Isolated aval aual.vzc I 

by the methods emi)loyed in previous studies. These globulins wen' 
precipitated from tboir saline solution by 6.3 saturation in the case of the 
a-globiilin and .saturation witl) ammonium siili>hale in th(‘ ease of the /3-glob- 
uUn. The percent ages cf basi(‘ amino a(*iils in the a~ and jS-globulins were, 
respeetively, ns follov. » C,\Hlin 1 2K and 1 14 per cent, arginin 33 97 and 10 6.5 
per cent, histidin 1.16 and 3 86 per cent, and lysin 4.89 and 6.35 per cent. 

Hydrogenation of corn oil, F. Ketchkkt and U. A. Thfltes (A’cr. Faoult. 
Agron. y Vet. Buoio'i Aire-'i. 3 {1921}, No. S, pp. 275-277, J,(/. /) — Attempts at 
hydrogenating oorii oil with platinum and with nickel as catalyzers are re- 
ported. With nickel it jiroved iiniKissible to obtain a solid product, but with 

platinum at normal pressure ami a temj)erature of from 210 to 230® C. a 

solid i^roduct was obtained melting at 57® and baviiig an iodin number of 21. 

Textbook of cellulose chemistry, hT. IIettsfu {Lchrbueh der Cellulose- 
chemie. Jterhu: Bointrac'ger Ihos , 1921, pp. Vlf-\-lS8, figs. S ). — This volume 
consists of six chapters dealing, respectively, with the formation of cellulose 
alcoholates, esters, ethers, and ox{<ls, the decomiK)Sition of cellulose, and Its 
(constitution. 

Researches on the presence of iiiaiigaiiese in the vegt^tahle kingdom, 
(1, BnuTiiANi) and Rosenblatt ( la>L hist Pasteur, 35 {1921), No. 12, pp. 815- 
840). ~-“I>eterminat ions of inaugano.s(' in varion.s fruits and vegetables by the 
method previously noted (IT. S. Ik, 26, p. 311) ani tabulated, the results being 
given in milligrams per lOT) gm. ()f frt'sh material, dried material, and ash. 
IVfanganese was found in every j»art of the ])Iant exanilnHl, including the 
fruit, smls, leaves, stems, and njots. 'The authors conclude that manganese is 
universally present In plants. 

The alkalinity of nutrient media measured by the Michaells indicator 
method, In its relation to the growth of bacteria, Stickdokn {Ztschr. Jni- 
munitatsf. u. Expt. Ther.. 1, Orig., SS {1922), No. 6. pp. 576-580). — From a 
comparison of the methods of readju.sting the reaction of culture media by 
titratiou with phenolpbtbaloin or litmus, and by determining the H-Ion con- 
centration coloriinetricnlly with rn-nltrophenol as an indicator, the author con- 
cludes that the latter method is to be preferred on account of its greater speed 
and accuracy. 

Bouillon, adjusted with sodium hydroxid following the addition of common 
salt and sodium phosphate, has proved more stable on subsequent sterilization 
than media neutralized with sodium carbonate. Tests of the growth of 21 
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different bacteria in ineiiia of varying Hdon concentration have shown that 
a bouillon of Il-ion concentration of pH=7.5 is most suitable for rapid growth. 

Leavens: Their action and measurement, V. K. Davis and D. J. Maveety 
{Jour, Indus, and Engin. Cfiem., 14 (1022), No, 3, pp. 210-212, figs. 5 ). — For the 
purpose of determining the weight ratios of sodium bicarbonate and the 
different acjds and acid salts uscnI in leavening mixtures, the known reactions 
in the case of tartaric acid and cream of tartar have been checked by direct 
and electrometric titration and by determinations of the carbon dloxid 
evolved. In the case of phosphoric acid and primary calcium phosphate, 
where there was some question as to the end of the reaction, the weight of 
sodium bicarbonate and carbonate which would react witli a given weight 
of phosphoric* acid or i>rimary calcium j^hosphatc was used. 

When i)rimary calcium pliosiihate reacts with soiliuiii carbonate the results 
obtained deiamd on the ratio of acid to base and on tlie time of the reaction. 
When Um theoretical CDs was calculated from the acid pijosphate used and 
sodium carbonate was in excess, the OO 2 formed was in amounts corresponding 
to the reaction;iUa(ILP(h).:4-‘l NaiCkh^t'^ 4 tLO-|-Oa,(P(h)2+4 Na.HPCh. 

When s(Klium carbonate and primary calcium phosphate were used in mole- 
cular proportions and the solid and liquid remaining wen? tested, it was found 
that the liquid (ontaincd both XaH.PO, and NasIIPO*. The solid consisted 
of a mixture of Caa(P(h )2 and PuHPth, thus showing a complicated equilibrium 
in the solution and between solid and solution which is disturbed by the action 
of an excess of Na/kh, resulting in the precipitation of Ca.%(POi) 3 . 

The destructive action of cow’s milk diastase on various kinds of 
starch, F. Wi:lzmi'i.lei{ (Uiochcui. Ztsvhr., 125 (1,027), Ao. pp. 170-186 ). — 
The diastase of fresh cow’s milk has been found to differ from malt or pan- 
creatic diastase in tbe temperature optimum. Tlds is about 37” C., while that 
of malt and pancreas is 54”, at which temiK'rature the diastatic a<‘ti<>n of milk 
is decidedly impaired. 

Another <i!lTerence is in its action on diflt'rent staiches. Bean and pea 
starches are destroyt'^l by milk iliastase almost as readily as potato starch, 
while cereal starches, considered easil> digested, are attacked by milk diastase 
with greater difliculty. 

The determination of small amounts of nitrogen by the Kjeldahl 
method, J. K. Paulas and It. Waoner {Hioehem ZtsrJir., 125 {1921), No. 5-6, 
pp. 253-256, figs. //)• — An improved form of apparatus for micro-Kjeldahl deter- 
ndnatlons is described and Illustrated by diagrams and pliotographs. 

Errors caused by nitrates and nitrites in the determination of arsenic 
by the distillation method, and a means for their prevention, J. J. T. 
Gkaham and C. M, Smith {Jour, Indus, and Etigin. Chom., 15 {1922), No. 3, 
pp. 207-209 ). — Data are presented from the Bureau of Chemistry, U. S. D. A., 
showing that in the presence of nitrates or nitrites the distillation method for 
arsenic carried out by the OfticJal method, using cuprous chlorid alone or 
wdtli ferrous sulphate as a reducing agent, gives low results. This is con- 
sidered to be due to some volatile substance, possibly nitrosyl chlorid, carried 
over in the distillate, which oxidizes the arsenic trioxid. Tests of various 
reducing agents have showm that this error may be avoided by the use of 
hydrazin sulpliate as the reducing agent, preferably with sodium bromid. 

Directions are given for the modified method, and the results are reported 
of a comparison of the Official and hydrazin distillation methods in the deter- 
mination of several samples of calcium arsenate and one of lead arsenate. 
These figures show that while there is fairly close agreement between results 
by the two methods when titrations are made immediately after distillation, 
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tJie results by the Official method are lower in every case in which the titration 
is delayed for several hours. 

The) soil solution, J. E. Gkeaves and C. T. Hirst {Jour, Indus, and Engin. 
Ohem., IJ^ (1922), No. 3, pp. 224-226, flg. i).— An investig:ation of the most 
favorable conditions for obtaining clear soil extracts is reported from the Utah 
Exi^erinient Station and summarized as follows : 

Clear soil extracts may be obtained by adding 2 gm. of lime, ferric suU 
phate, ferric alum, sodium alum, or potassium alum to the soil-water mixture, 
by filtering through the Pasteur-Chamberland filter, or by centrifuging. The 
last three procedures give a clear solution with a minimum loss of salt. 
Lime, ferric sul])hate, and I’erric alum cause a r(msiderable loss of nitrates. 

In the determination ot chlorids and nitrates nothing is to be gained by 
agitating the soil and water tor more than five minutes, provided the soil Is 
finely divided and the solution vigorously shaken. A longer time of agitation 
is rcfiuired to reach equili)>rium in a soil solution in which sulphates are to 
be determined. This Uino will detxmd upon the quantity and quality of sul- 
phates present. 

Usually a ratio of one part of soil to five of water is suffiehaitly wide, 
but this also will depend upon the quantity and kind of sulphates present. 

“Where nitrates ar(‘ to he determined in the soil solution and alum is used 
as the floc'culeiit, no other antiseptic is necessary. Where alum Is not used 
and the solutions are to stand for some time, it is well to add 0.5 oc. of 
chloroform to each sample.” 

Colorimetric methods for the separate determination of ty rosin, trypti>- 
phan, and cystin in proteins, (). Folin ami .1 ]\t. Looxky (Jour. Biol. Chem., 
31 (1922), No. 2, pp. - Methods are des<'rihed for the separation of 

tyrosin and tryptoidian from mixtures of both and the subsequent estimation 
of each coloriraetricully, and for the colorimetric ilctermination of (‘ystln in 
protein materials. 

Tyrosin is separated from tryptophan with 2 per cent mercuric sulphate, 
the precipitation being quantitative when the acidity lies between 8.5 and 
7.5 ])er cent of sulphuric acid. The mercury is removed from the precipitated 
tryptophan by solution in .sodium cyanid and from the tyrosin solution by the 
addition of saturated sodium carbonate and suhseqiiont solution in sodium 
cyanid. 

The colorimetric determination of cystin is based upon the use of the Folin 
uric acid reagent. In tlie presence of sodium sulphite, cystin gives an In- 
tense blue color with this reagent. The publication should be consulted in 
the original for the details outlined. 

Tables are given of the analytical results obtained by these methods, to- 
gether with corresponding figures taken from the literature representing other 
methods. The colorimetric tyrosin figures are consistently lower than those 
obtained by Folin and Denis, but are high in comparison with those obtained 
by gravimetric methods. 

A rapid determination of the acetyl index of fats, A. Leys (Jour. Pharm. 
et ChivK 7. ser., 25 (1922), No. 2, pp. 49-56; also in Ami. Ohim. Analyt., 2. ser., 
4 (1922), No. 4, pp. 110-115). — The method described Is similar to that of 
Andr6 (E. 8. R., 45, p. 716) in that the index of saponification of the fat Is 
determined before and after acetylation. The formula used for calculating 
the acetyl value is A=8'— 8 and S' equal, resi)ectlvcly, the saponlflcu* 
tion number of the fat before and after acetylation, and m equals the amount 
of fat which will yield 1 gm. of acetylated fat. This factor m is calculated 
by weighing the acetylated fat obtained from a given amount of the original 
fat before determining the saponification number. 
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Microanalytical methods in food investigations, F. Wohack iZtscht\ 
VnterBUch. Nahr, u. Gemissmtl., 42 {1921), No. 11, pp. 290-29S„ fig. 1 ). — The 
author discusses the advantages of micro- over macro-quantitative methods 
of analysis as applied to food materials, and describes micro methods for 
the determination of vanillin in vanillin sugar and formic add in food ma- 
terials. 

Studies on flour catalase, T. Mkel and J. Daimeb (Ztschr. XJntersuch. 
Nahr. u. Oenussmtl., 42 (1921), No. 11, pp. 273-290, figs. 5). ---Determinations are 
reported of the catalase activity of wheat, rye, and barley flour under diflerent 
conditions. The optiiimm ll-if)n concentration for the action of the catalase 
was found to begin at pH~"-6.2 and to extend to the alkaline side of neutrality. 
The optimum range varied with the buffer present, phosphate ions bringing 
tlie optimum to pH —7. Acetate and lactate ions retarded the si)eed of reaction, 
the former to a greater extent than the latter. The optlimim temperature for re- 
action was found to range l»etween 30 and 40® C. 

From a large number of baking studies, using flour of a high and low catalase 
content, it has l>een concliKitKl tliat catalase has only a slight effect on baking 
processes. 

Cryoscopy of milk, E. M. Batley (Connevtieut X>tate *S7rt. Hul. 286 (1922), 
pp. 251-271 ). — This is essentially the report of the autlior as associate referee 
on dairy products at the annual meeting of the Assodation of Official Agri- 
cultural Oheinists ludd at Wasliirigton, I>. C„ in October, 1921. 

With tlie assistance of various collaborators, data have been secured on the 
composition and 1 reeling iH)int determinations of 291 samples of milk dis- 
tributed as follows: Normal individual cows 179, normal lierds 91, diseased or 
otherwise abnormal individual cows 37 and herds 3. and iniclassified (requir- 
ing further corroboration) It. The <lata on free7:ing-point depression have 
been dasslfled and discussed as authentic milk from normal individual cows, 
authentic milk from normal herds, authentic milk from healthy cows and 
under normal conditions of daily routine ami environment, and authentic milk 
from cows which are diseased or otherwise abnormal pliysi(*ally. 

A study of the data thus grouped has led to the following conclusions: 
There is an appreciable, and may be consi)icuous, difl’erence in freezing-point 
depression between morning and evening milk. This morning-evening varia- 
tion is greater than That observed bet\^een morning samples or evening samples 
from day to day. 

“The minimum freezing point depression of — 0,530® and maximum of 
“ 0.566® for milk from normal individual cows and the minlmnni of — 0.530® 
and maximum of — 0,562® for milk from normal herds is reasonably substan- 
tiated by the experience of all collaborators. 

“According to the data here reported moderate exercise or moderately de- 
layed milkings are not reflected In the freezing-point depressions of the milk. 
Dong-delayed milkings, 9.5 to 10,5 hours, may or may not be followed by de- 
pressions varying from normal. Severe exercise, strain, or fatigue are followed 
by materially Increased depressions. 

“ The milk from tubercular cows or those otherwise in poor or abnormal 
physical condition has generally fallen within the limits for normal milk as 
regards freezing point. The few exceptions noted have been in the direction 
of decreased depressions. 

“ Extremely low freezing points observed In certain samples of morning milk 
suggest a fuller Investigation of this point. The study also of the effect of 
pathological conditions upon the freezing point may well be continued.” 

Quantitative method for determination of peroxidase in milk, F. E. Rice 
and Tp Hanzawa (Jour. Indus, and Nngin. Chem., JJ^ (1922), No. 3, pp. 201, 
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The method described involves the oxidation of soluble pyrogallol to 
insoluble purpurogallol by hydrogen peroxid, the extent of oxidation dei:)endlng 
upon the amount of peroxidase present. 

The milk is first centrifuged to remove the fat. Ten cc. of the skim milk 
is then transferred to a 100 oe. glass-stoppered bottle, and to this are added 
fiO cc. of distilled water, 10 cc. of 5 per cent pyrogallol, and 10 cc. of 1 per 
cent hydrogen peroxid. The bottle is shaken well, filled with a solution pre- 
pared by mixing 60 cc. of ^vater with 10 cc. of 1 per cent hydrogen peroxid and 
10 cc. of 5 per cent pyrogallol, and is then stoppered tightly and allowed to 
stand for 7 days at room temperature. The precipitated pyrogallol is filtered 
on a M^eighed (looeh and washed, first with the pyrogalloMiydrogen peroxid 
mixture and finally with distilled water. When the washings cense to give 
a dark blue color with ferric chlorid .solution the filter Is dried, washed two 
or three with petroleum ether, dried, and weighed. The weight in 

niilligrams of purpurogaliin yielded by 10 cc. of milk is (‘ailed the peroxidase 
number. 

Data are given showing tliat the peroxidase number varies Quite rc'giilarly 
with the eoncentratlon of peroxidase. Heating milk below l.'in'" F. for 30 
minutes, as in the process of pasteurization, was found to rcnluce hut not 
entirely to destroy tlie peroxidase activity. Holding the milk on ice for two 
days reduced the action slightly and boiling entirely. 

The determination of leviilose (fructose) in straw, S. H Cof.UNS {Jour, 
&oe, Cheni. Indus., Ifl (1922), 7\'o. Jf, pp. oGT, 57T} -Suggestions are given of 
precautions tlint must be tak(‘n in determining the levulose content of extracts 
of straw polnriinet rically, and data are presented on the maximum, minimum, 
and average analyses of oat straw from various counties in England. 

The penetrability of filter paper, It. C. Gktfktn ami II. (). Taktsii (Jour. 
Indus, and Engin. Chern,, 1/, (/922), No. 3, pp. 199, 200. S).-—A new appara- 

tus for testing the penetrability of filter j)aper is described and llhistrah'd, and 
coini>ar}itive penetrability figure's for several graders of filter paper are given. 

Variations in ali(]iiot fractioin> of gastric contents, N. KoeKi.OFF 
Expt. Biol and Med. Proc . 19 (1922), No. pp. JGJf, 155 ). — ^Fnrther evidimee 
of the source.s of error in tin* llehfu.ss method of fractional gastric analysis 
(E. S. Tt., 46, p. 710) is summarized brietly. On withdrawing the total gastric 
contents in 10 cc. fractions in rapid succession a wide variation was found 
in the acidity of the various frac tions, showing that a single 10-ec. sample Is 
not a true aliquot of the entire stomach contents. That tlie total gastric con- 
tent is not a homogcmcous mixture was also indU‘ated by the variations in 
acidity of fractions of gastric jiiU'c drawn simultaneously from different parts 
of tlie stomach. 

It is considered that “ the results obtained by the Rehfuss method may be 
more validly interpreted if (a) the analysis is repeated until a satisfactory 
agreement in curves is obtained, (b) the tube is kept at a constant level, (c) 
aliquot fractions are large, (d) little saliva is swallowed, (o) acidity is meas- 
ured in terms of hydrogen ions and buffer salts.” 

A comparison of several clinical quantitative blood sugar methods, W. 
Thalhimkr and H. UrnEC^RAFF (Jour. Amn\ Med. .4,s‘.?oc., 78 (1922), No. 18, pp. 
1S83-1S88, fig. i).— This paper reports the results of a comparative study of 
the Myers and Bailey and the Benedict (E. S. Tl., 39, p. 112) modifications of 
the method of blood sugar determination of Lewis and Benedict and the latest 
modification of the method of Polin and Wu (E. S. R., 42, p. 712), with a few 
determinations by the original I..ewis-Benedict method. 

In general the results obtained by the Benedict modification were higher 
than those obtained b.y the Myers and Bailey modification, which In turn were 
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higher than those of the FoUn and Wn method. The range of variation in the 
figures obtained by each method was, however, i)rnelically the same. 

A series of 24 normal persons, examined during cold weather in March and 
April by the Benedict modification, gave blood sugar figurc^s ranging with one 
exception from 0.126 to 0.171 per cent. A series of 19 normal persons, examined 
in hot weather in July and August, gave results rangijig from 0107 to 0.130 per 
cent by the Benedict method, from 0.09-1 to 0.130 per <ent by the IMyers and 
Bailey modification, and from 0.075 to 0.115 ix^r cent by the method of Foliii 
and Wu. 

The results obtained by the difTerenI methods in a series of hv(» exi)erhnents 
on the recovery of glucose added to beef blood showed that the lUnuHlict modi- 
fication yi(‘lded in each case a higher percentage recovery than the other three 
methods. Those yielded results eom]>aral>le to one another and closer to the 
theoretical than did thc‘ Benedict modifit'ution. 

The authors conclude that in inteniroting the blood sugar findings obtained 
in any laboratory, It is of greatest importance that the clinician be advised of 
the method (miployerl in tlie laboratory in fpiestioii and of the range of normal 
figures for this method as aetiially determined in this Laboratory. The ehoiec 
of a blood sugar method is considered to he a matter of indivaliial preference 
if these precautions are taken in interpreting the results obtained. 

The methods of iiephelonictry.-— A nephelomcter Avith a constant stand- 
ard, A. A. Wkinbkiio (Biorhon. Zfschr, 123 Yo. 3-6, pp. 292-310, 

flps. Descriptions an* given of the Koher (K S. U, 45, j). 805) and Klein- 
mann (E. S, H.. 45 p. 412) neidielometers, and the principal differences be- 
tween the two are outlined. 

A description with a(‘eomj>anying dhigrams hs also given of a neplielonieter- 
coloriinoter devis(Hl by the author. This is based on the principle of the Koh(‘r 
iiephelometer, but has as its most significant feature a fixed standard con- 
sisting of a cylinder in wh'<‘h tuo N»col prisms are placed, one capable of rota- 
ting above the other IU‘nenth flic prisms is a place for the insertion of a colored 
glass. The new apparatus has u constant zero point and an experimental 
error of ±0.5 per cent in five parallel readings. 

The manufacture of cane sugar, L. .loNus and F. I, Scakd \London: Diich- 
worth Co, 1921, 2. cd., rcr, pp. A'/X-^-^SI, pis. J2, fips. 236 ). — A revised and 
imlarged edition of flu* volume previously noted (E. S. TL, 24, ]>. 014). 

The clarification of solutions containing reducing sugars by basic lead 
acetate. — The effect of difi'ereiit deleudiiig agents, D. T Knoi.is and C. Y 
Tsano (Jour. Aiiicr. Chrtn Nor., )) (1922), No. pp. 8f>5"(S’6‘7) --A (*omparative 
study is reported of the olTeet of the remoAul of basic lead aetdato from sfilu- 
tions of glucose and fnatose by means of potassium oxalate, disodium jihosiihate, 
l>otaR8lum sulphate, potassium sodium tartrate, and vsodium carbonate. The 
los.s In weight of fructo.se with the various salts was much greater than that 
of glucose. Carbonates, sulphates, and <)xalates, which have Ik'cii employed 
most extensively as deleading agents, caused marked losse'^. while with disodium 
phosphate the loss was almost negligible. The latter is r(‘commended as the 
most satisfactory deleading agent. 

A precipitate obtained from eaiie juice after clarification Avlth klesel- 
guhr and decolorizing carbon, V. Bircknkr {Iai. Planicr, 6S (1922), No. IS, 
pp, 2S3, 280 ), — This contribution from the Bureau of (Uiendstry, U. Si. Ti. A., 
reports an analysis of the gelatinous precipitate which appears in the course 
of the clarification of cane Juice with kieselguhr and decolorizing carbons, as 
suggested by Zerban (E. S. II., 44, p. 14). 
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I’liis preci)»ita(e wa^ louiid lo apxK'ar to a certain extent in the multiple 
effcctK ami to increase when tlie sirup ax as heated to the boiling temiH'rature. 
Tlie pr(‘ciiiitate jdelded 70.4 i)or cent of ash containing 1.87 per cent moisture. 
Analysis of the ash ga^e (he following lesults: do 0 ])cr cenf, PaOr, 21.7. 

S(h d.2, PaO 10 0, Pe.O; 1 1, ZuO G.7, MnO and uiidetermiiKvi 181 per cent. 
A comparison ol thes(‘ figures with analyses of the ash of the kieselguhr and the 
decolorizing <'arbon used Ims led to the coii<*liisiou that lh(‘ sirup jireciiiitate 
can not be nltiabuted priiuaiily to either tin* kiesolgiilir or tlie carbon. 

The selection of a Aegt'tahle carbon, ^\^ II, Pvnsjoin]:, .ik. (/V/chs‘ Ah<mf 
t/f (h'yJ.J), Vo 21. pp. 4Ul 4’his is a general discussion of tlie 

factors w hicli should govern the' < hoi( e ol a dc'colorizing nuNlium for sugar 
imrification. 

Study of the solnidlit.x of crystallized strontium liydrovid, I). SiDiaisicv 
{JUiJ. .bv.S'or’ (lihn She/'. <( DintilL, Jlf {l*J21), Ao a, p}t KH- 117, 2).— 

Table's are* gi\cn of tlie sohildlity of strontium liydroxifl in water at tempera 
tures e>r fi'om d to IdJ 2 ' (' and in sugar solutions of ^ai\ing strengths at 
t(‘iuperat urc's ol (loju 2 iri to 40'. formulas aie* also gne'ii for the' calculal ie>n, 
from tlie jx'nentage' of .sugar, of tlie amount of strontium hydroxid ilissohe'd 
at the‘s(‘ (( ‘jj I pera III res 

The utilization of tin/d molasse*s, 11 (Ivaei: \ i j.u (/V/(/v [IkhiI Siipar, 1 
i 1*222), Ac 20. pp 200, 201, 21)2 ) — 'Fhis is a di.scussioii of tli(‘ po-^sib^li tie's in 
(lie use' o( final nudasse's lor the manutaotuie' of Imd uhohol. It is considc'red 
timt ill sugai -i)ia)elu(Mng eonutnc'S ^^hel(‘ the piU'C' of gasoline high such an 
mdu'^try e*an be establislu^d on a permaiiemt pa>ing basis A description is 
giM'ii of th(' apparatus requhed lor making the' ah'nliol. and of the* processes 
invol^c'd in conNe'idmJ some,* oj (he* ah'ohol into c'llioi and in eleaialuring tie* 
alcohol ^\ith c(hei‘, Ix'ioenc, and [»\iidin base's to maKc a fuel ndxtuia' (‘(]ual m 
to lU’cse'Tit ela\ gasohiie' 

< \»n ?e*rt ioiie'rs’ rav mate I’ials, .1 ffnxsi fLfoo/o/e* lOfinirO <t (0> , 

1021, pp 1 \-\2\ } 112, ;>/s )ias .0U.~ 'Ida' \an<Mis matciials used in tla* 
nmnuiai ( liu' of < and\ :iro (Osenssed irom tlie point of ^ ii'w of tlu'ir source's, 
nu'fliods of i>roi )*i 1 a f )on, i-la'iincal composition, imtmnties ami adulteiaitions, 
ami tbe'ir more' iiiiportaiit u^es 

Mamsfacture' of chemically pure de‘\trt)sc, (' M (J Poiasr ami N. X. S 
All oim (Untr ln<Ju><. (hid Ihmhi dtciii . / '/ ii022). No 2, />;> 217, 2J2} ~ - 
ddie nie'thod dcserdted is <'ssenfiall\ a piex'e's.s of {mrir>]ng “ ce're'lose*,” a e'orn 
sugar mad'' bv alJeoving corn sirup to cry.stalii/c, cutting flu' la'sulllng mass 
into sla!>"v pre'ssiug out the inotlu'r li<tuor, ami drying’ llu' puUe'rizt'd e'ake 
dills is first nn\e'd in a kiu'jiding mae-hme' with suflu'ie'id wate*r to give* a mix 
lure wh,<*h <'an lu' handle'd in (he ee'ctiiluge' dd\e' sugar ohlained iiy e'en 
Irifuging ns diss<fl\e'd in onongh uate'!* to giu' a solution of 02 to flS' Hri\, 
ddie liepiid is lie'jite'd at from 70 to SlT (A tilterc'd through two barrel lilters 
llllc'et VA’ith heme black, and sfoic’d in lO-gal earthe'nuare crocks, where' it is 
allowed to er.vstalhze sponf ;uie'onsl> . Tt is the*n mixe'd, ce'iitrifuge'd at from 
OtKl to 1,000 r I), m. until iiieist e>f the mother lieiuor has lu'en re'inoved and 
(hen at full spe'e'd, 1 AOO r p. ni . wash Avatc'i* being added from a wasli bottle, 
ddie sugar, e'ontaining Irom 20 (<• ,d0 ju'i* e'cnt of moisture, is dried at u tem- 
perature of from 40 to AO” ami then i>as.«e'd through a Mead mill to reduce it 
to a powder 

Jt is stated that the di'xtnwe thus eihtained has a purity of from 00.90 to 
90.05 per ce'iit. 

Farm manufaedure of uuferme-nted apph' juice, J. S. (kvLDWKi.L (U. 8, 
Depi, Apr., FannrrX BuL 120^ {1022). pp, 2(2 Jufs 7).- -This is a praetical hand* 
book on the manufae'tiire of apfile cider, A general di.scussiou of the prodiic- 
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ti<m und ol s\N('e( cider, lli(‘ esscniials (d a cidci -nui I viul; plaai, and liio 

selecdion of the fniit is followed h.\ detailed descriidioiiH ol the best methods 
of prei)ariij;r and T‘roserviTm the juice 'Fwo a Iternaf iv(‘ niethods for the 
provservation o( the Juice on a small or lar^ic scale are discussed, ami full 
directions an* ;Lri\a'Ti (hr ('acli step of th<‘ \arious ]>rocesscs tiom tla^ juM^ssim^ 
ot the Jnici' !<> th(‘ thml pasteurization d'lu' es.-^aitjal ilifliu-euci' In the two 
methods is that in one the jnioe is tjasl <Mn :zen A'lthonI clai i{i<'at ion and. alter 
standinj4 lor a snllit'aml leimdh of lime, is sitdnmed olf Irom tho sedinuait and 
further (lai’iti(Ml hv passiim ilironali a piil|» hltm* or milh sejiarator and T>as- 
Pmrized a^rain, whih* in llie oihm* ) la* iuha' is clarila'd hy liltnition llirmiirh 
diatoinaceons (\arth, as <]cst rilMsl m a pre\ ams ]>nh!i(Mliou (10. S U, td, p 
did), and snh|ect(‘d to oid> one i)<istcni i/ation 

In coindnsion, a snmmaiu is yi\on ot tlie f'(‘d('ral n'tciila t ions ao\erniim 
ih(‘ mannfac'tnre and saJ<' of ci<h“i and ini1erm(mt<‘d (rint juices 

Marmalade .tnice aii<l jelly jui<*<‘ trom citrus fruits, A\'. ' (hnnss and 
1 j SiM.u (('ahjonna Shf ('tie J.j /;/, /,//v .{)- As an outlet for 

< ull oranges and lemon*-, the anlhors sue est the manufacture of tuo prod- 
n<ls whn'li th(‘y have «.'l!c! (dm - .icl!\ jnne ami citrus marmalailc juice. 
d’iH‘ toinua* IS prepaied 1»\ fMvPim- spMd oran.i:<‘> lemons or i;i*aj>el i nit*-; or a 
miNtnre (d (h<*.s(‘ Innts, v'dh water and then ('\pressMi)a:, elaiifylna. hottlinu, 
and steriliziiiy th<' hhpiid thus ohiainei! ''Idie maimahoh* )nie(> is tin* edrus 
ie)!;> ini<*e to w Inch Irom Id n< lid ixn cent ol hojpMi .lit'cci ]m‘c 1 lias been added. 
Methods based upon Hie results of an in\ <'st i^at mn of Ha^ details of tlu" limciv-"- 
ar(‘ ; 4 i\<‘n in full. 

It is ilioiiyid that Hk's<> proilm ts |tov'V(.s> odlamait mmnt to niak(‘ llieir eom- 
imn'cial product i<ai ol consiih'rat ion b\ < anuers and manulact urers of 

eilriis b.v -product s <>l interest horn Hie slandiioud oi Ha* iiona* (ireparation 
ol pectin IS tlu' oh-'(‘r\ at ion that a liiLber ^ add of ]>e('tin is obtaimal b\ tla* 
ns(‘ of fruit cut to in in ibickiK'ss or less than from that ent J in or tbieker 
and that Ha* yielil o! iieetm is increa'-x'd it tlu* fniil is UoiIcmI and leached w’ltii 
two lots of wat(‘i for lo minules each instead of boilin^i om<* foi 1:1 hours. 

I*ra<*tical taiiuiny., .V Koia its ( Ve/' Ho/ A . Ilnnji ('axif lUin d <f (Vi, , 
JUd'i, i)p. A \l -fn'/Ad, Af/x ^ 'Thm is ji handhuolc (,r inodmai luactiees and 

pro(‘(*s.*-es as apidn'd in the manufaefiin* of h‘atla‘r and allied jirodtads 

METEOEOLOGY. 

"ilu» jiciH ral mo\eiUf‘ii(s of tlu^ at m<>spli<‘re and wi atbci* torecastiiij;, 
I*. (lAinnuoi H*vuu\>jm. iHon.-p/ Hind b ad Nm |/V//ns*l, II) {liKli), So. Id, 
pp, 102H tidU : (ihfi ni livr ^‘<e/ j/'aiosi, Gd {1P22\ \o 9, p dlG), -The 
author’s KoiH'ral conelusioii from lus stud^ (d’ Hiis Mihjeci i.s that a knowleiljie 
of the general mo\ements of tlu* atmosphi're furnishes a basis toi' Hie deler- 
uiiiiation of the character of successive periods, (*sp(*(*ian.\ with n'tenxiee to 
the distrlhiit ion of jin'ssure amt t(‘mi>eratun\ 

Variability V. uniformity in the Tropics, S S \ i,-,nnu (kVa ,lAo , /d { 1922 ), 
No. /, pp. p.---Uevi<*\viiu; ohseiw.dions at various w iih'l.v scattered })la(*es 

hi the Tropi<‘s, the auHior ('oju‘Iud(‘S that tropical climates an* not so uniform as 
has laxm supjio.siMl, hut that sTmld ehaum‘s of w(*alher are almost constantly 
tHkln;.' jilace. It does not follow, however, that Inaiical climat(*s are better 
a<lapt(*d to civiliziMl man than lias l)(*en supposetl, for “ most of the variability 
within the Tropics is of a hiuhly irretxnlar sort coinjmred w itli the variability 
characteristic of the parts of the hij;her latitudes whore civilized man mostly 
lives. Indeed it app<‘nrs that tropical elinuites are unfavorable for a hiah type 
of civilization, not alone hocanse of the hijc;h (enijieratun s and tin* s^eneral lack 
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of stiriiuljiOiii^ soasoiuil clian^es in tomponitiiros but also bocaiiso <»f the often 
exlreine un(l(‘i)(‘ii(UU»ilify of the rainfall, Die ocrurrence not infrequently of 
ileslruet \\ ind.storin.s. ami other iinra\orahle Yariations.” 

Home aspects of the use of the aiiiitial rinj^s of trees in climatic study, 
A. K Douglass {Sri i/o , 15 \o /. pp 5--.U).- This article is based 

upon .studies which have liecui piexiously reviewed from other sources (E. S. 11, 
42, j) 417; 4R. p SOP; 47, ]> 22d>, aud deals f»artieularly with tlie method of 
study of trei* rin< 4 s, tlHur eorridat on with Dimate, aud the iiossihllity of iitiliz 
iriK the data in lonit-raiuu^ weather lorecastiiut 

“The e<yi-relat ions do not stnjy at lain and siins[)ot ])erjodi<'i(> Tlie jilnes of 
northern Arisama whieh are so siaisit've to raintall .s)lo^v a strong; half sunspot 
period. And (Ui t«\sliim it one Imds that tli(‘ rainlall does the same, and that 
these \nriations are almost eertainly related to eorre.spondimr tenqw'rat ure 
variations aud to lli<‘ sf*!ar ixu-iod ''riius ilu‘ Arr/.ona trees are rtdated to tlu* 
weather, and (he wasalJiei is ridatixl in a de^^ree at l<‘ast to th(‘ sun Thus we 
t;nd (‘videiKH' in loiest treiv^'* tliat tlH‘ 11 vt'ai* sunspot period jinwails in widely 
difler(‘nt localities and jii n;aii\ jilaci^s 4*onst it utc's tla‘ maior vairiation” 

Tli(' applieacon of the results of th(‘ stud> ot triH' rums to arehcsdouieal wairk. 
esp<'(aall.\ in investi^'atiim the ridativt* aae of pieliistnric ruins, is iiidii'ated. 

The {»reat dustfall of Marcli 1.9, 1?)20, A, N Wiai hkii, and I' XL Millkii 
( \mer. ffovr D 5 r , d Ao pp. dtfj, ///; !) - Tliis article 

reports th(‘ lat<‘st ol a stuaes of studies umleiijikeii “ with (he object of throwdim 
Imht <m (1 ) till' tuobahh' orimn of the dust, (2) tin* eont nbut ioii ot plant food 
to (he soils o( th(‘ Easti'rn States, ami (di tlu* (‘hi'inical rein tmnships hetwetm 
American ami Europ(\an dustfalls” 

Dbservations on tlie dustfall ol March, IPIS, have lieim imlcxi ( E. S 11, 40, 
p. (>1G). “ 'J’Ik' stoi m <i( March lS-40 1020, was natre se\er(‘ on the liiDi plains, 
and less* si'vmx' (aist of Oie Missouu \'allev tlian the storm of .March (S-O, 1018 
Tiirouithont tlu* rc'yioii h{‘(w’ecn Denver and Chevenne the 1020 storm w'as 
reeordeil as the wor*q MnrDi wnndstorm since' 1001 , 44u' dust storm pre^ 

vaihul a.s far oast as St Joseph, Kansas <h(v, and Little K<K*k . 

“ dJie dust wms mainly di'nved from th<‘ rejtion o( intemsest wind, in north- 
(‘a.steiTi Colorado and sontlieastern A\\voniini:, ami the supply of soil material in 
the air w’as aimnumted b\ smaller eontnlMituais from most of the soul hwx'steru 
States.” 

Clu'mieal anal.vst's and jdixsieal and minerahmieal <‘\aminati<»ns of samples 
of the dust <‘o11e<‘ted at iSIadisim, Wis . as ctaiqiared witli dust eolleelt'd and 
exn mim'd in otlu'r parts of tlu' world, an* reportc'd. “ In some ri'siieets the 
Madison dustfall rt'semhles, in eliemieal eomposit uai, tlie loes.s of tlu' Mississippi 
Valiev. , . . Ex<*ept as to tlu' stab' of oxidation of the iron the Madison dust is 
elosel.v similar tfi (he loess from Kansas City studied hy MeCourt; it is also 
mueh lik(‘ the Joe.ss fi'oni 7 mhuqiu' and that from Kansas City examined hy 
Chamberlin and Salisbury: it dilTers Irom the loess of Calena. Ill, and that 
from Mount \>inon, Iowa, in (lie siain'ity of <*.‘irh()nates of eah'lum and mag- 
nesium.’' 

(Vunpariim this dust storm with that of Europe in 11)01, it is stated that 
“ the area of the latter was about 100,000 square mill's, wdiile the area covered 
hy the Aimwiean dustfall of 1020 was at least as jLrreal and probably several 
times ^renter. The total dustfall in Europe in 1901 was at least 1,782,200 
metric tons, or 1 001,000 short tons. So far as the evidence j^oes it indicates 
that (be Anu'ncan dustlall of 1020 involvi'd at least as sreat a total, and 
jirohahly sevenil times as ^reat a total amount of jiiatminl trans]iortod.“ 

The weather of western Washin^oii, M E McCoi.uam (M (\s‘/f;ra Wash' 
itu/fan ^^fa. fiitito. fful. tO .Vo. 2, pp. 2(i-S0, ff(f. />, — ^Tables bused on 
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U. S. 1). A. Weather lUireau reeorfl.s Tor years are Kiveri whi<‘h show the 
niontlily and annual a\(‘race rainfall and leinjjerature for 18h() to 1021 and 
the 32-year av(‘ra{?es. There is also a table of the frost-free periods for vari- 
ous loealilies in western Washington, innl a nia]) showing the a\("rage distnhu 
tion of the rainfall. 

In general the elnnate is (‘haraeter'zed hy a cool wet sc'asnn foin Odoher 
to April and a wairin dry si'ason Iroin Ma.\ to Sejitenihei Tla* average monthly 
preeipitation during the wi^t pcuaod is over 4 in driest wiMitlier o(‘eurs in 

July and August 

“Killing Irosts (iuil(‘ often oeeni as late ar. xMa\ 15, hut gene’‘all.\ tiie last 
one is during April d'he first killing.’ frost in autumn usually oenirs during 
late 0('t<»her.” 

JJu' best month for seiMinm fall m-ops is o<-tolHM’ d'he best tiim^ toi fall 
plowing for si)^*ing <*roi)s is aftm* th<‘ jieiiod of Ikmvk'sI ranilall in November. 

“ Th(‘ dist inet deeraaise jii rainfall dunna fehinarv and JMareh should iiennit 
of (‘arly sjiriug siHsling of gram, vidcli. ( iovei. and grass, and tic Id i>eas Tiie 
dt‘sirahili(y of (his early secsling jii iiH'r(‘asing ,vu4ils has been vvcdl <lemoii- 
strated. . . 

“drops rtMiuinna vvaim tempcuait ures- 1oi gcummatlon, sia h as euni and 
niangc^ls, had best he soedeii dnnng Ma>, vvlien a dislinet list' in mean lein- 
peratma" is notod trom ITS" V m Apnl lo 53 in Alay Also it will be 
notiHl (In* fiit^ts u'-ually do not <K‘eur aftor \Ia,v 15. 

*‘ Th(‘ s«;ir<‘it\ ot minl’all and h)':li (ompeianiios m Jnl.v and \iigust cau- 
l>hasize the* ms-essiiv ol sutlieient soil moi-tuie and (liorouuh caill ivat ion diinna 
this j>ei ii>d. 

“ Kaintall liauic's for Auaust nod m ) and S<‘pteiulK^r (.’did in.) show tlu' 
ad\antag(‘ o( (-(miiJi'l ma aiam liaivt"'! dniina Viiau'^t INintll.v if d<4a>ed 
nniil Sc‘ptemhei, t)ic‘ grain is d.miaaed h.v rains” 

{Weather re[»orts for .Alaska, ItJiiOj Sfas. Ufii JUJO, pp 

:i0\ in\ //(S-JO, 5<s, (11 -75, fuf I) J'ahnlai’ sunimaric^s »»! ohserv at ions cm tein- 

ixu'aturc*, prcs ipitat ion, and e]oudin(‘ss <it 35 Wcsatlnu* I'lirean stations in Alaska 
ar(‘ given, and wcaithe^* i-ondit ions* in relation to <-roj) jiroduetion and other 
kinds of farm work at tlie Uampart, Faiihanks, Mataniislva, and Ivodiak Sta- 
tions are Inielly diseussod 

The rainfall of the Hritish Isles, INI nr: <' S Saljku {lADHlun: I nn\ Lon- 
di)H Press, IJd , PJdL pji. A///~j ?.9.7, pj 1, (kjs J.P): rer. in Adtnrr [London], 
lid) iPKl2), \o 27. h>, pp 'fl/O, '/'{!) This hoi»k siiinmari/c\s m huanat iiui wdiicJi 
has })re\iou''4.v been pulilished jii vaiious voiume.', ol iPalisli liainfall. discusses 
types and e\p<»sur(' o( aaiiaes and other problems (‘oinustcsl with the iiceii- 
rate measureimait of raiufall, e.xplains methods of liandlmg raintall data and 
eoinparing tyjM's id’ rain, (‘speeiallv hv the use ol mat»s, shows seasonal and 
annual fluctuations in rainfall in the lUdtish Isles, and sets forth the econonne 
apiilications of tlu‘ rainfall data with speeia) relercmee to distribution and 
droughts and the flow of streams 

It is stated that, as regards raintall, the Ihitish Isles are greatl.v favored, 
“the hulk of the rainfall being orographieal 'kite inouulainous districts, 
which he prinidpally In the west, en.joy a suflu-iently large and cont imiiHis 
rainfall to fecsl minuu'ons rivers, wdiich I'arr.v away their sii])erlluous precipi 
tation across the relatiAely drier ]fla1ns of the east. The c-oiituiual rcaiewail of 
the supply of water in excess of the actual needs of vc^getatiou allows of large 
accumulations in the permeable underground strata, such as chalk and sand- 
stone, so that even In the cwcml of long iieriods of rainh'ss weather, supplie'^ 
can usually he obtained from springs or borings." 
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sons - FEKTTII2EES. 

Studies ou ;i drained juarsli soil unj>rodu<dne Sot* |mms, i*. S lit K(;kss 
[Call] ( iur J*u()s. Afi) Nf / , No t!, .Vn;, Hhk. :>l). -Field and 

ureenlu)iis(‘ studies of a diaineit. hea\\ ehi.v loam. a<'id inarsh soil of the Sail 
I'^rtiiK'iseo I5ay rej^iou, vaIi eh Avas uni>i‘o<hK*ti\ e loi <'ertaiii crops and con- 
t«ained small pei t'eiilacos oi I he aaIuU' alKali sails, notably siiliihates, are re- 
ported. Tiie studies iiadmled tin* iisi* ot a Aariety o( lertiliziujr materials and 
iii\ ('Sti^itation ot sOil water e\'li*a<'ts to *as(er(aiii Ihe rates id“ lormatioii as wi'll 
as the ahsolute amounts of soluble ^alts bn mini in the soil uiah'r the inlluem e 
</!’ ditlVrmit la('toi's 1 his work was sup]ilemeub'd !>> Ij.n drokvu-ioii detmmmia- 
lioiis and (‘(>mluet i\ ineasnrmuenls 

Nitrilicat lon stiidii's showaal that the atlditiou of ealeium ('arhonate to 
neiitralit.A LLr<*atl.\ i ncix'asivl nitrate production, while soluble^ phosjihorus and 
])otassinm eompoou'N AA’iihout hnu' juodmed no eDeet Ainmonilieal ion w as 
due laiaelv to 'xid fauLi am’ rhi* A\/ot o’vu t«M‘ spisoe^ aaok* abseiil A slatisti<‘al 
study of the faetm id' \ariahilit\, wlieie {‘e.rtaiu vv .itei -soluhU' ioiw Avithiu soil 
e\traets w'eie takoii theiiitena sIiowimI that appaieiitly imiio»’m helil soiF 
may \ar^ creatl.A wuliln small areas 

In the held, AAUtei A\as appaienllA the limilina iai'tor in eio]> production in 
one (‘aM‘ rnder tho'e conditions su)km tihosphaie apjiHiM] at the o! ! ton 

]aM' aere ineioascsl .meUls Ua ai)pro\iuiat(‘l\ 'Jo pei ixuit. AnIuic limmi; to 
mnitrality ,uav(‘ no m< re.i >e It was jound (hat the a' id phosiilia 1 1 ' a])pli< a tioiis 
j;really enhaiiei'd 1!.(‘ ^ohibilit.A ot sod potassium, imuuu-si mu, and (aleium, 
AA'liile nitrate pniduciion was aileeled )ml sliehtl.s h'la* lapid icAersmii ol 
soluble jihosi*Iiate A.ithm tnis so I was ihouehl to he dm* lar'J:(‘l.\ to thi* torma 
tion of alummuiii iiliospiiaie, simc* .i small <niiomit <*1 aluimmim-mn aaus ahvays 
]'re.seiu in A\ater t'\(ia<l'- o) th','^ '^oil t''(‘rrous compounds oi oiIhm' toxic 
matm'ials, aside from the aa bite alkali salts, wane not found 

Jin the f;r(‘(Mih(iUse. wiunx- moisturo ami l<‘mpei,)tme <o!tdiiions were o]dimum, 
inm'li larger ]>lanis were prodm ed A d') pi i c(*nt ln»rease in .Aielii ot total 
dry matter atlcndi'd tlie usi* ot I'alomm (a>bonate A\licn addisl to nmilralit.A, 
and a JS ( cat iii 'iiaise as iiei*e sup( rpho.'-'jilial** was a])pli(Ml at the rate ol 
1 (on p( r a<i<‘ '’Ida sods io<'Oi\in,L; }.:\]>*'iim lH*atimM!ts and tin* (‘luM'k soils 
AAori* aliout ('(I'.ial m ps 'kIc' : i\ n , whilo sodium nUiato and pottissium sulphate, 
A\hen inld<‘<l at the laU* o!' duo lbs p'U aeie. miAe shplit but uisimiiheant’ 
losses, Alt rates eeiuplotelA udnliited noduh‘ loi*matimi m Ibis soil, whili‘ 
oaleium c'arbonati* adiied to m‘ulriili{,\ a<'tv‘<! siinilail.A. Soluble ]»ho.sphorus 
iinu'easi'd noilule loi malum, wliili* pMpiS'-uiui sulidmte ami L:.\psum produeed 
no notici'ahle ( ITeets 

All of tin* eliemiea) comj>oum>s added iner<‘as(‘d the concent rat ion of llii* 
,sojl solutions undei (]*<* iCrowiim m-ijiS allhoui;!! markod dihenmees hetWAsm 
llu^ .s('veral t re.it immts AAcre noleil A dire<*t ri*lat miishiji exisled between tin* 
(*on<‘eiit rat ion of solutes jireieut in ihe sml extracts, ns sIioavu h.A <*ouduetivity 
measuroUH^uls and ero]) production tJ.Ap.sum was Ihe most actnc in the libera- 
tion ot soil jiotass um, and was cxjual to any fither <‘omjH)Und in ellectiiiiL; (In* 
.solution of soil maaii(*smnL It had no action upon phosphorus availahlUty or 
nitrate formation ridmma earhonaii*, when addt'd to ncutralily, AA'as appar- 
(‘iitl.v the most elTcciiAo soil solvmil appked, altJmii;?!) its action is A*onsidered 
to be largely indiinct It oi'cnpie-d tir^t jilacv* In elfceting the solution of all 
ions (‘xcepting potasNiuin. In eonijiarisou with (he cht*eks, si)ecih(* r<‘sistaiiee 
was litM’e decr(*as(Ml by almost one-lmll N'Ti'ati* production was nearly trebled, 
as was akso water soluble maenesiwm Soluble <*alenim w’as increased many 
told, am! solubh* pol.i''Simn and pho^.)^llori<‘ acid were each mrreased b> at 
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least oii(‘-thinl AVilIi (lie possible e\<*(‘]»tt(»ii of ml rjit(‘-ioii eoiicenlial loii, lliere 
was no declining tiaidoncy noticed on Ibo j>art of an\ of tlw* nntrilive ions 
(luring niaximuin withdrawal by tln‘ luM\y ]>ea crop pioduced 

The enhanced solubility of soil niiiKo-aJs dut‘ to sup<'r|)hosi»ha(o apidications 
is consid<T(‘d to lie lai'gely du(‘ to th(' psiim wlbcb this material contains. 
Sodium nitrate had little (‘fleet on the solubilit.v ol this soil in ’watci' Potas- 
sium sulpliate iucnaisial th(‘ solubility of calcium and maam^sium, whiU‘ nitrati' 
lormation and phosidiat(‘ availability wen* aiiparently umifb‘ct(‘d Tin* results 
sccuriMl from two salt apjdical ions, both as i(‘aaids v iclds am) sod solubilit U‘S, 
appne imat<‘l\ ti c '^auu* as tin* aseraae ot tla* similai* )ndi\idual sirmh* 
salt 1 1 (**at iiK'ids 

Studi(‘s <d II ion couctaif rat mui of 11a‘ pot soils t liriynaliout (la^ croppiua 
period sbowaal that all of tla* soils to whuli neutral salts wen* applitnl w'en* 
.vbglitly but cousislentl V h*ss a« id than were tla^ elu'clvs Sui>ci 7 )hosphate 
<‘Sp(‘ciall\ t<'mled to h^vei tla* II ion < oiieeutnil ion During luaivy nitrate ab- 
sorption then* was a slow, detin.te imnase in soil alkaliniiy. On I la* other 
liaiid, uli(*r(‘ (‘alcium 4‘nrbonat(' was addc'd to ueiilrald.s a progresslv <> increase 
ill Il-jon (‘oiicentrat ion was nsoided 

The n‘sulls. wduai erof>ped ami fallowMsl s<uls weri* e(mipar(Ml. diffi'n'd hut 
slightly, the (hief dissimilarit \ l>ciug that tin* \vaP‘r eNtnmts of the fallowed 
soils reaelu'd maximum e«uieeu( i at loiis about a month latm- tliau did those* of 
th(‘ <’roi)j)od soils, ami t lau'ea 1 tea* nanalueii statiouaiy oi gradually d(‘ert‘ased. 
l.arg(*r amount^ e{ solutes wen* a** a rul(* pr(‘s(ad in the uncroi>jyt‘d sods, hut 
t la* same eonipa rat i \ (* r(‘lal onvjjjps almost iinariably lield 

Analyses of soils of l*ierc(‘ County i<ia.]» W. A. Wokstiam, .ii:., L. iM. 
< 'Ain'FK, M. W. l.owi{\, and ^\’ <> Ooiiias o/u. D/r. ('ol Jlu! 13 '/S pp. 

lUi fhis 5, via/) /) - 'This n'poi ( suiipliuueuts tla‘ re])ort of tin* physical survi^y 

of the soils oi tl*<‘ oou.nt>, madi* ni coop<u*ation with the C. S. T >(*partm(*ut of 
\grlcuttnre (P S K. dt, p I'lM. and i)res('uls and dis(‘usses tln^ ri'Sidts of 
(‘iHMuical aiiah'^'es of t\ 7 tical sampl«*s of (‘aeh sod t^pe Icaiud in tin* county. 
These* indicate* that tin* lyi'tm'ijiai soils of the eount> an* dotleiciil in nitrogen, 
pluiSphoric acid, and potash, and that nitrog(*n and (uaanii* matter aie tin* 
limiting factors in sod i(‘i(iiit\. Nh'xt in importance to nitrogen and organic 
matte'r is tin* lU’f'd ot an lner(*a^*(*d supjyp of phosjihorie* a(‘id 

Slinlit's in \V(‘st Indian soils. — II. The soils of Montserrat, thcii* natiii'al 
history and <'lii«*f physical prop(*rties, and the ri*lat ionshi of tliese to thc^ 
probh'iii of dio-hack <»f linn* trees, 1' Ilviaiv files/ Imliaa Bid , 19 (1913/3), 

Ao. pp, 189-2Bi, pi D- In a second repoi t on W(*s't Indian sods (K S U, 

d(>, ]). Sib), a stmh' is r(*iiori(‘d tvf tln^ natural hisl<yrv ami cldef ph\si<.*al prop- 
(‘i1ies of the soils of Montserrat. 

Montserrat belongs to a continuous chain of islands that constitute the vol- 
('aide zone of the Anti]]('s Tin* ns'ks of wdiich Montserrat is (*oni])osed consist 
almost entirely of fragmental mat('rial derived from igneous rocks of suhalka- 
line tyiie, (*hiefly hyjiersthene 4and('site and trachyte This material 1ms been 
consolidated into agglomerates. l>rt‘cciaa, and tnfls Erosion has jirodnced 
s(‘vei*al conspicuous talus .sloiics, wliich oc<air cluefly in the southern part of tlie 
island. These consist of masses of lo(»se df*hris overlying the consolidated 
roclcs in layers of varying tliicknesse^. Water aetion has cut numerous ravine‘s 
in th(*ir surfaces. In the northern lyart, of Montserrat the consolidated rocks 
appear near or at the surface and have sntTered intense denndatioii 

In accordanc(* with the g(*ological nature of the substratum, the soils of IMont 
serrat are classilied as talus soils and shoal soils, the former being transjiorted 
and the latter sedentary soils They dilTer chietly m the degr('(* to w hi(‘li their 
F.uhsoils provide frcM* drainage 'Phe shoal soils ar<* divid(*d into hmmd up- 
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]}in<l soilt^, hilly land soils, and valley soils. The aseneies that have j?iven rise 
to those suht.\i)os are inainl.\ cliinatioal and topoj^raphioal in iititure. 

Data on the ohiof ijhysical teatures of the t,\pcs and su])t.vpes obtained in 
a laboratory oxanunation of r(‘itrosontativo sainjilos are prosoiilod in tahidar 
form and discajssed. The liuinnl upland soils are markedly arid in reaetion 
and exhibit imdpient lateriti/ation The soils wlum dry are of a reddish or 
yelU)^^lsh eoloi", siunvinj^ the ]>r(\seiK‘e (»f an exi-t^ss of ii'on oxid. They are dis- 
tiii(*lly eoiloidal in type, and i)oss(‘ss liii^h water eai>a(‘itit‘s and low permeabili- 
ties. Tb(‘ir subsoils ai*e elnyiy and of var.viii^ 

Tlie Idlly lami soils are said to b<' ^(‘iierally infertib*. ddiese sods are shal- 
low and are exoi^ssnely drained 'Pbeir texture^ is mainly sandy, and most of 
the eoiloidal matter has been n ashed out. Tla^v aie of bm ndentivity and 
vary in t,\i>e betweisi sandy loams ami elay loams Tht‘y ar(‘ pale reddish 
broY^n in color wlaai ilry and may b(' slightly acid, neutral, or ilistinetly alka- 
line in reaction The valley soils are said to Is" of considerable fertility. They 
an‘ sandy loams oi‘ ('lay loams with aood iinderdraimme and are not subject 
to droujjjht Tla\v ar(‘ similar in jdi^sical characteristics to certain of the 
hilly land s(His 

In tlu'- s(^eond part of this n'poit die baek of lime tri'es in Xlontserrat is 
j>r(‘sented in bistoiacal and acmm-al tudline. It is con^idtaxsl that the chief 
factors rcspoiisibb‘ for di<* ba< k an* intimately <oijncrlcd with the wat('r rela- 
tions between tlie liuu* trees and their (‘iivironmeut 

In part o1 tb(‘ rc'iaul an outlim^ is ^;i\(‘n id’ the iaboratoiy methods used in 
the examination of soil samjdes. 

The (M'olofjical si^iiiRcan<M‘ of soil shrinkage, C. Mason {West Indian 
liuL, 19 {19^2), Nd. 2, PI). t2o~l'2')) - In this }»ap(n attention is diawii to a 
corn'latioii establislied by Watts betwe(‘n the condition of the cacao thrown in 
(('I'tain \all(\\s <ir Douiinu a and the p('rccnta'J:(* biioar sbnnkimc of th<‘ sod 
oTi air dryina. ddie (a<'ao faiUnl to tUiiv(* wluua' th(‘ sbnnkatte cxcchhIihI 10 
per ('(‘ut 

Studies to elucidate tlic 'NijJtnila'am'c of tliis relationship are descrilu'd in 
which coinpai’isons \\ caa' madt^ ol tlie per(*entaj;e of shrinkage of a number of 
soils with their moi.stiire la'^udues at mwinancnt wiltinjx, and the penamta^xe of 
uioisture in th(‘ soil at tla* point of maxiiinim ]ihisLi< ily. Tlu" conclusion is 
dia\Mi that tlu' amount of shnnkatx*' exhibited h> any soil on air drying is not 
d(‘tci‘nii lu'd solely by its ('olloidality or demva* of disfau'sion. luit is d(‘pendent 
also upon th<" (h'lxn'e oi aixixreu.atioTi ot llu' paiticl(‘S into comfionnd grains, the 
gn‘at(T the dispersion and the less the aggregation, ihc gnaiter being the 
slirinkage for a gi\cn teniptu-alnre, rate of evaporation, (d(' 

The poor condition of the caeao under th(‘ particular complex cd’ the environ- 
mental conditions of th(‘se valleys, wlnai rooted in sods the lint'ar shrinkage 
(d' wiiii'li e.\(‘eeded 1() per emit, is jiroA isionally ascribed to the degree of dif- 
fusion of (‘olloids in sm h soils and not mmady to their colloidal eoiitent. 
Diffiisioii of soil I'olloids is considered to remler the soils imjiermeahle to water, 
especially under conditions of prolonged and heav.v rainfall. 

Th(‘ laterite soils of Formosa Island |Tai\van|, K SinnuvA (Nbu7 IS 

{J922), A'o. d, pp. //2r''f-f/Sl) -- 1\\ a eoiitriiiution Irom tlu‘ Oovernnuait Scdl Sur- 
vey' of Taiv^an, Japan, an nn estigation of TaivAau laterite is brietly described. 
This lateriti' is derned from tcudiary' rocks It is not tlu^ same as Indian 
laterite, hut hedongs to the laterite class in a broad sense. Tids soil eovers 
the diluvial formation in the island and usually forms hills or plateaus. It 
contains oxids, hydrat(\s, and silicat<‘s of aluminum and iron, whi<*h function 
principally by virtue of tlunr colloidal nature. The soil is said to he (hdicicait 
in fertility constituents, particularly in nitrogen and phosphoric acid. Micro- 
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Hcopio <'xjuiiiuuli()ns i)orriiitt<‘(l tlio uloiititk'atioii of quartz. aaior])lunis silica, 
lieinatite, nuijrnctite, toiiniiahii, and zirt-on. The characicristic deep rod color 
of this sod is said to doi>oiid in f?oneral npon tlu* iron oxid couftait, and par- 
ticularly ujK)!! its distribution tlirou;^l)out the soil c:rains. 

Further studios on the soluble salt ooiit<*iit of field soils, (\ K Millak 
{Soil Sci., 13 A'o. 6\ VV- -In a cont iiumt ion of studios ooii- 

ductod at tlio Micliijran J^iXfioriniont Station, jiroviously noted (10. S. K., 40, p. 
olli), additional oMdiaico was sisairod diirinj^: lOUi that tlto sohihlo salt contoiit 
of tlio surtai'o (> in. of soils froi* of ro^ndation is (piiU' low in Iho t*arly sprin^^ 
ami late fall, lint K'aclios a somt‘\\hat Int^lior conrontiation soim^ tiino durin;jj 
tlio suiniiKU' 'idle salt <‘onlon( of tin* (i to li! in so«dion \\ as lound to ho usually 
(piiU‘ low and siiouod no londonc> to ri'arh a inaxiniuin during siinuncr. riant 
orowtli inodilKMl Iho amount ot solnhlc nialoiial in tlio \ to 0 in, soohon and 
ton(K‘d to prcMMil tln‘ accninulat mn of s<»lul)](‘ salts at the sur(a<‘o of (h(‘ soil. 
W'hon n<> \(‘C('lation was pH‘Si‘nl. solnhlc suhslancos tended to aoiaiinulatc 
in th(^ j-in soil si ction, (‘sp(‘cjaliy diinn;^ dry periods 

Kaintall was lound to he* an iinpitriaid (actor in th(‘ ilistrihution of soluhlo 
iaat(‘rials in the sod strata d'ho data also jiidicatcsl that fa<'tors otinu' than 
lainf.tll lualoiiall.v iiitlmans* tlic acMiniulation aial (list nhution of salts in held 
sods d'ho iiico] poj at ion .i] ilio omani<' niatici of sinmai \ir,LiUi soils tlirou^li- 
onl llu* saifa<i‘ 0 in soidion hv Imcinc did n<‘l lead to a more ]a]»i(l production 
of sohihlo material tliaii was md»‘d when tlusi* muIs \\ere mamtaimsl free of 
\eL''etation tuit md eiilti\at(‘d 

Tile physioloi*ieiil humidity of liie soil and its direct deteriniiiutioii, 

T (J AI \so,\ {]\ < \{ huium fiiil , Ilf \o ?, ;>/> /a'7 /‘J, f<<? /) - In a eon- 

tnhiitien M'om ttu' impnual lapartment ot Ai^rimiUuH^ lor tlH‘ W'est Indies, 
an onllirie is i:i\on of the nane imjMUlant imdhods which ha\(" hefui enii)loye<l 
in (h«^ (hdenninalioii ot lh(‘ ph.\ sioloiun al moisture eoiiditiotis of tlu* soil, and 
a simple nadliod of nuMsuriim tli(‘ \\ atm -supply in;r powers of soils directly hy 
mcaim ol lead (writing;) pt^uciN is descrdKMl. 

In studies with si'mui soils of \ai>in^ te\tur(' usin.i; this method, it was 
found liial at lh<‘ tune (‘orre^pondiriK to the perimimad wiltinu: of the plauts 
till' \ allies ohlaiiusl showed a <‘losi‘ iicretanmit A hmh decree of correlation 
was tound t(» exist hidwt'cMi tin' colloid conicnt of the soil, as mcasur(*d hy the 
water of mhihition at tlu' point of maximum ]>liust icit> , ami the soil imusture 
r<'sidu<‘s at pi'riiiancnt wiltiim. 

Examination of soil ;;ases, I' .T Wvirni /th -sar;/ c/i Inst, Sri. 

Rpts.^ 21)20-31, pi>. v), k!oi.“-'rhe results of carbon dioxid detmamnations on 
t;rass(Hl and (‘ulfivatcd soils for tw’o complete sea.'^ons are reported and discussed. 

The lluet nations due to season and cultuution, rcwspoctively. were very 
similar during the tw’o seasons. Tin* ratio of ox.^^eu to carhon dioxid showed 
strikiiijL^ ditlVu’ences hetweeu the jxrassed and cultivatisl soils. var.vinK between 
Sd and dO for the latter ami between <1*1 d and S.3 for tiie toriuer. 

Soil biology, ,1. M. Wai/ion ( 4(/r. Rrs(‘arch JnsL, Susa, Sri 1920-21, 

pp, 28, 29) - -I >eterininations ol the nitroj^en ]oss(‘s from cattle ilunf; and urine 
durliui!: storaj^e under aerohn* and anaerobic conditions showed that the lessees 
from the former wen' <'ompnrati\ ely small, but that the urine lost Sr> jier cent 
of its nitrojren under aerobic* and only In per cent under anac'roble conditions. 

Pot exjierimeuts with oats juaniired with cow duns and urine, stored under 
different conditions, showed that the >ields <*orre.spoiided to the amount of 
nitrate formation in nitrification experiments in the laboratory. Similar re- 
sults with oats were obtained fiom pots and plats manured with f?reon manure, 
including roots, stems, and leaves taken separately and the whole plant. 
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Tin* prjiiiiiry resviKs (»l a sorios oi oxporiinents on the dissolving ot rock 
hy coniposling with <*akc or grcon manure indicated that even in a 
highly calcareous soil dissojving ot phosphate hy comiMJstlng does take plac<\ 
ICxpcJimeiits on the nitrilieation of maliiia cake sliowed that the addition of 
Iresh cake lowered the i)er(‘entage <d' nitrati^ nitrogen in th(‘ soil to zero. 
This effect persisted for about four weeks, after which small (piantlties of 
nitrate were lound, hut these in no case exct‘eded those present in the soil 
at the beginning. Nitrification of tin* cake \\a.s not improved by simple 
fermentation, but comi)ost ing tlie ('ake v\i(h rock j)hosphute or with ro<'lc 
pliosi)hate and sulpbiir for tour wa*eks resnUed in Uo ]>er cent of the nitrogen 
of the cake he(‘omiiig iiitritlahlc. ami m one cus<‘ tin* nitrate fornK‘d rose to 
4r> per cent. 

fSoil studies by the N<*w York Stut(‘ Station | (Acn ) orA* ,Sta Rpl. 

1P2J, pp. J7, i8), --The tirst li\<‘ vears’ results of Issiineter juvestigations have 
shown that a Volusia soil iimh‘r a 4 yi'ar rotation, including two jears of 
altalta, has Inst ovm* se\(Mi times as mnc*h nitrate nitrogen a.s has the same 
soil under a rotation in which two years of timothy repiac(*d the alfalfa. In 
spite of the greater loss of nitrate und(>r an alfalfa rotation tliis soil has gi^'en 
an incr«‘ase of 4.ri70 lbs, ]>er acre m tin* barley crojj succei'ding alfalfa over 
barley after timothy This inciea.se w’as also r(41(‘cted in tin* wheat crop the 
following year. 

llesults ot outdoor <'\lin<ter exp(*riim'nts on the lesjionsi* of c(‘rtain crojis 
of Idgh mineral reipiiriumad to \arying ameunlH of calcium and magnesium 
limestone showed that lioth forms of limestone, in ainonnfs far ))(4<wy the him* 
requirements of the soil, will firoduce normal yields (*sp(‘cially of nifalta. In 
some eases the small aiq>Ucations gaM* more satisfacfoiy ref in ns than the 
large ones. 

Studies of nitrogen (‘hanges in manure sliowed that acid ])hns]>liate was llie 
most etlicient prcsciwing agent among those tried, incimling peat, .straw, soil, 
gypsum, and rock jihosjihah*, ami a coniinnation of tpesi* with straw as litter. 
Acid pliosplmte not only Ju'ld mon* of the nitrog(*ii but afqiear(‘d also to <*on- 
serve tin* organic matt<*r in the inanun*. Sncli a manure giive the b(*st rcsidts 
in vegetation experiincnfs, Peat also had a considerahJe value as a preservative. 
Fresh straw iuid a <lct rniH*iital effect on plants. 

Organic niatt<*r stiidie.s, F. .). Sii.VKas {Wash inf/ton Col Sfa. liul. 1G7 
( ) , pf) J/th — Stiidi(*s on Ihe elTccf of leturning straw and (U’op resalue.s 
to s(dl aio sanl to show^ that the nitrogcna'ai bon ratio in tlie materials 
returned has a very pronounced intluem*e on tlie kind and rat(‘ of ileconpMjsition 
Organic materials like straw, having a wide nitrog(*n*carbon ratio, when apiilhsl 
to the soil wall jiroduce a dei»re.ssing efled on the nitrate developnu'nt, and 
such effect wall be felt until there 1ms been sutrK*lent dcH'onqiosition to cause 
tliis ratio to apiiroiudi that of tin* orgtiiuc matter in tin* soil, iiefore this 
stage of decoinposition is reached nearly all of tin* <*arbon Is lost as carhoii 
dioxid, and consequently iesidu(‘s like si raw can not he dejiended uiion to 
materially inlluence tin* soil organic matter. Where organic matter having 
a narrow' nitrogen-carbon ratio like legume bay, legume green manure, or 
legume sod is meorporateni in tin* soil, there i.s an immediate and rapid nitrate 
develoimienf , 4'here is also less loss of carbon dioxid and an indication of 
greater organic matter maintenance. 

tiifliience of salts on azofication in soil, J. K. (Ikeaves, E. O. (Uktek, and 
y. LaND {^SoiI Nm, /d {1922), Ao (/, pp ^SJ Jf99).- -In a continuation of work 
previously noted (E. S. Jh, 40, p. 722), studies condueded at the Utah Exjieri- 
inent Station on the aedion of comiKuinds previously tested on nitrogen fix 
afion in a loose* (aharcons sandv loain .soil very high in acid-soluble (‘onstitu- 
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;iu‘ roportiM! 'J'Jic ol tho cliloiulb, suli)hatt'.s, aiuJ car- 

l)o]Mt,(‘s ol sodiinii, potassiwin, calciiiiri, ina,iLia‘snnii. manj;an('sf\ and jrnii as 
d(.*ttM‘ndn(‘d h\ nilintj:en ii^alion was iouinl to )>(' Kn\<'njod )>.\ llh' vspecilic 
smJ( and ii('j h\ Ui<* rttiK'aat i\ <* ion, o'- ua - tho <‘aM‘ wdli ainuiomlkad ion. 

Tli(* ni(io;j:on hac'Po'ia \N<'r<‘ .similar lo IIk' nitnt'.vin^ i^actcna in lliis 

resp(H*l. Tla‘M' sails \\or(‘ all l(*ss (om<‘ to nit roaoiidixin;:: l)a<‘lmia in tin,* soil 
than tbo> woh' to llio ummonU>inp, or nitrite hijj: ha(‘torui Tla‘ tpiautity of 
a salt which could h<‘ aj'iilicd to a .soil without d(‘ci’(‘asinj^ th(‘ njtro;;('n i;airis 
varied with the salt, Xoin^ id tin' .soiliuin salts \v(*i‘c toxic when dttO paits jier 
million of sodium in i1m‘ ioim oi the \aj-ious salts was applied to lli(‘ sod 
Lalcium nil late siiljihate, and car]>onal(‘ at d<X) parts per imilion, niamn^siuni 
ehlorhl and snljiliatt* at lidd, maiiyanons nit i ate at ddt), and ferric chlond at 
did [larts, w<‘i‘e not (oxk- 'Pile rmnainina, salts IxH-ame toxic at soim‘ concen- 
tration testiMt, in the lollowinu ordm- FiHdh, JMn(h><, 

FetNO Fm(SO0., MiK’J,, K.SO.. K\0„ and MnSth. 

Mi)(M),and IdhlSOO tailetl iosUninl.de i lie nurop:en-ti\in^^ oi'aan- 
isjus in an.\ of tlu' i oik c nlration-^ te^^ied All the olhei ^(iniulaied tlie oru.niisins 
in the ioilowina oidm FatXOu.', Naj(’0„. Iv.SO,. Na.SO), J'^'FL, 

.\a(d, Xa\(L .MnS(n, FaS<h, MnFl,, MiuXU, L, FetXo.da, 

)'\‘(d),, I\kS< h, K\0, and ("aid. 

'rh(‘ ('Minnion sml alkalis would ha\t‘ to he presiait in soil in sutlicicint 
ipiant it to aieatl> retaid ammonite ation, nil i i(n at ion, and ]dant i.pa)wUi 
Ind'ori' Ihe^ \\’ould letard idtromm iixation, piovided tiie soil wais not a< id and 
was sup)duM) Willi the neeessai.N nutrients lor th(" funi'iionin^a: ot tlie azotiers 
’('hi‘ niti oLen liMiia Irateiia weii' moi,* n. sjuanl to thi'^e salts than The 
aniinonitiers, nitiitieis, or most lualud* jtlants. 

I^hictors that control tlu‘ infection <*t Icmini^'s 1>\, bacteria, W I Xndir- 
jxoud. { ('ol S((f i:rl Jill p /X - Fudd and a:M‘enhfuuc 

sludii's on s(*v(di common )t‘:.'iinics inoculated with d-t dilft'U'nt strains of hae- 
Jena to stud> tin* (dU‘ct oi their viinlene(‘, m w hndi liie soii. watei, and niiiU 
un'thuds of applyin<; the liaeleria to the schmI wid'e used, are said to ha^ e sliow'n 
that th(‘ sod imdiiud ;;aNe the b(‘st results, allhoujrh llieri^ wa.s little ditTerenee 
in nodule^ ioriuauon het wa^en thc' soil and water methods. The nuinlKU* ol 
baetid'ia apjdied (o tlu m ed is s ud to he of h^ss iinpmtaii(*e than tin* \iruleiiee 
ef th<‘ hacU’iia on the nnm]<ei of nodules formed 

Tln*^ cll’cct of liiiH*, b'ac'liine, form of phospbatc* ami iiitroecu salt on 
plant and soil acidity, and tht‘ lelation of (b<’‘se to tin'- feedin^j; power of 
the plant, l\ F Jtuuu and A. U F It vvs {Soil S( i , /d (liliJ), Xo G, pp. 
}67- ////.S'. P). SimiK's <'.*nduct('d at th(‘ >\h.se(.ns u F.xperinuaU Station ai*e 
reported, the puriKisi^ of wliieli was to investiy:ate tlu‘ tdleet of leaehint^' and 
certain fertili7.er trc?atin(mts on the aeddity of the soil medium and plant juices, 
and to dcderniiiui whether the aiadily biairs aii\ relation.sliip to the feedin;z 
power of the plant. For this imr]K>si‘ so> beans and corn w m‘e ^rown in (luartz 
sand cultures vvhieU were variously treated with roek pliospliate, aeid i>hos- 
phate, limi^stoue, sodium nitrate, and amnii>iiiiim nitrate. One series of the 
corn (‘ultures was leached and tin* other was not d'h(‘ a('idit>' ileiermimitioii'v 
of the plant juices included the determination of both the H-ion eoiieent ration 
JUKI the total acidity. 

(Iroiiml limestone, leaehliihh and the lonn of ])hosphatt‘ ami nitrogen salt 
had a marked effect on the acidity of the soil inediiiin and plant jui(‘es The 
acidity was elosedy relat(‘d to the j^rowtli and fecnling imwers of fh(‘ plants Th(‘ 
use of j^roiind lime‘doiie with soy beans iiiereased the* jimonnts of soluble cal 
cimn in the soil solution, and lienee lesssened the judual acidity of the sod 
and ill {general tlu‘ jo tual a<‘idd.\ ol the juices of the plant. In a few case.s the 
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limestone api)earecl to increase the vigor of growth, which was accompanied hy 
increased acidity of the plant juices. Leaching the corn cultures removed 
soluble bases from the soil and hence increased its actual acidity, and usually 
also the actual acidity of the juices of the plant. Acid phosphate always pro- 
duced greater actual acidity or less allvalinity in the soil and usually greater 
actual acidity in the plant juices than did rock phosphate. Greater actual 
acidity in the soil and plant juices <*aust'd a greater availability of rock phos- 
phate to the jdant. 

Ammonium nitrate coinpartHl wilii sodium nitrate on C(U*n had a marked 
influence in increasing the actual a<‘idily of the soil and root juices, but an 
indifferent effect on the a(*idity of the top portions of the plant. The total 
ai'idity of the roots of th<' s(>.\ bean iilant did not hu rensc with increasing actual 
acidity. With the i'orn {>lant. however, tlu^ total atudity increased with the 
increase of actual acidity in the juices of hotli the tops and roots. In general, 
the total acidity of the corn lops was grcatm- than that of the roots. The total 
a(*idily of the corn tops was nsuallv greater when sodium nitrate was used than 
when ammonium nitrate was used. 

In the two <Ieterminatioiis made, ground limestone appeared to lessen the 
actual acidity of the juice of soy beau nodules to a grc^ater extent than it did 
the actual acidity of the juice of tlie roots ou which the nodules grew. The 
variation in the actual acidity of tlu' juice of thi' so> nodules due to liming was 
In the same direction as the variation in the actual acidity pf the jui<‘es of the 
top portions ol the iilant 

Acid soil studies.- Ill, The intiiieiicc of calcium carbonate, calcium 
oxid, and calcium sulphate on the soluble soil nutrients of acid soils, 

K. II Rom N SON and I). K. Lullis Nci., /.? N(k 6, pp. ' 

In a third contribution to the subject tK S M, 4^. p 514), studies <'ouducted 
at the Oregon Kxpm'iiiuMit Station are rcport(‘d on the effects of calcium car- 
bonate, calciiini oxid, and calcium suJpbate on tlie soluble nutrients of five 
difftu'eiil acid soils, iiu'ludiiig two silt loams, sandy lojiiu, grav(4ly loam, and 
lirown clay loam. 

The main differential factor was found to be the rapid development of a 
companitively larg(‘ i^iuouiit of nitrates, due to treatment with calcium car- 
bonate or calcium oxid, in those soils that responded to lime tnaitiuent, while 
the other soils showed nnuOi smaller increases in nitrates after similar treat- 
nnait. The water-soluble i)bospborus and sulphur were very low in all tlie 
soils and did not change appreciably, due to the effects of the various treat- 
ments. Treatment of ah the soils with calcium sulphate increased the water- 
soluble liiagiiesium and imtassium. 

In pot oxperiiiHuits mono-calcium phosphate and mono-calcium phosphate and 
lim(' ('iiused an increasi' in nitrates in those soils that did not respond to 
lime alone. Field tests did md conlirin these I'csults. Periodic determina- 
tions of nitrates in field [dats sliow'ed that the silt loam soils nitritiod rapidly 
when treated with limestone, while the gravelly loam soil slumped very little 
increase. 

Liming as a means of soil ameiiclm<mt, F. llAimv {West Indian Bui., 19 
{1922) y No. 2y pp. l(U~t89 }. — A review is presented of the main factors included 
in different theories on the effect of liming on the physical and chemical 
composition of the soil, with particular reference to the soil reaction. At- 
tention is also given to lime dellcieiicy in certain soils, the antagonistic effect 
of calcium-ions In the soil solution, precipitation of toxic substances in tlie 
soil solution by liming, and the possible indirect fertilizing influence of lime. 
Lime requirement determination methods are also discussed. 
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It is coneluded tliat soil acUlily is not always an objoctioiiablo coTidition 
which invariably rc(iuIros an application of lime for its correction and that, 
in fact, soil acidity may in certain instances be ixMietlcial in ( ontrolUnj^ plant 
diseases or hi prevent iiij; malnutrition. 'J'be iinporlance of detailed investiga- 
tion Is eniiihasized, in order to settle deiinitely \\lii('h of tb(‘ factors known 
to be associated with an acid reaction are fnndaiiieiitally resj)ons)ble for llu‘ 
low productivity of c(‘rtain acid soils growinj? spccitic (-rops. 

Plant indicators of soli types, A. P Kkllev (iSV>// >SV'? , Id (192^), Ao (!, 
pp. — In a (‘ontribiition from the Tbinersily of Pomisvhania, studies 

are report (‘d, the object ot whi(‘h was t(» (hderinine wladlier a general H-ion 
eoiicent ration may bt^ assigned to eaeh ol the soil types of southeastern Penn- 
sylvania, and wlndlua* ji definite relation (‘xc-ts betweim tln'se soils and tb(‘ 
flora growing ipion tlnan. Five lUlterent loam soils included in tlu* 

Study. 

In soil testing the colorimetric method was used as ladiig tb(‘ most ])racfical 
for field tests. Tlie ('arl)on di<»vi<l of tin* soil solntimi was not found to affect 
the pn valiit' in the tests The acidity of a soil I.Nju' is a variabh^ (iiiantit> 
Imt an average^ pH value may be ass gned to en« b t.\pe. Soil acidity is gov- 
erned in part by such factors as arn‘st(‘(l b*af <lecny and jdij siograpliic features 
of slope, degree of slop(‘, and relati\<‘ elo\atiori. Some typos of soil seem to 
hav(‘ a higher d(‘griH‘ of a<*idi1y in lat<‘ summer. Soil acidity wais found to in- 
tliieiice flora to siieh an extent that certain ]>lanls ma.\ he assigned as indi- 
cators. a miniher being listed ter eaeli typ<‘ Tt i'- thongld that soil acidity may 
induce variation in ])lant s|k*( i(‘s. 

The reaction of soils in th(‘ field as influeinaHl by the long-continued 
use of fertilize*!* chemicals, P S P,i la.r.ss t P//oe/c fshnid i^td lUd 1^9 {1922)y 
pp. //-.%') ddiis bullet in picsiaits (*ertain data which show the (‘fh‘cts of long- 
<*ontinued fertilize* tn^atmcaits (ui the reaction of field and cylinder soils 
similarly cT’oi>ped and othm’wise similarly treat(‘d. 

Thomas slag, acid phosphate*, ground hone, fioats, and double superphosphate 
all t(‘iided to reduce soil acidjtv somewlint The first thr(*e w'ore especially 
active. Then* was no foundation for the statement that soils Ix'coine more 
acid from tin* <*ontinuoiis use of acid [)hosi)hale. Finely ground starfish and 
sodium nitrate d<*cidedly reduced soil ai'idity, while horn meal, dried blood, 
acid fish, lioof meal, tankage, and hen manure slightly hut consistently in- 
<Teased it. Ammonium suljihate gn*at1\ in(*reased soil acidity All of the 
potassium salts reduced soil aiadity slightly. Kainit w’us tlie most active in 
this respect, followed in order iiy the double inanun* salt, the muriate, and tin* 
sulphate, althoiigli tlie diflerences nowlu'n* were great. The (*arhonates of 
sodium and fiotassium greatly redu(‘ed .soil acidity in comiiarison wutli the 
chlorids of these elements and, }»er <*a]eulated eipiivalenl of calcium oxid, ap- 
peared to he approximately twice as effective as earners of calcium oxid. 
Nonleguminous green manure crops annually turned under for long periods 
slightly decreaseil soil acidity, while leguminous rover crops similarly incor- 
pora tetl with soils tended to increase the acidity appreciably. 

KesuUs of fertilizer experiments, 1920, 1921, i\l. Nf.uson and 

W. H. Sachs {Arkanms Sta. liiiL ISO {1922), pp. ,^-l>.^).--The results of fer- 
tilizer experiments with cotton, corn, ami sorghum conducted at rather widely 
distributed points throughout Arkansas during 1919, 1920, and 1921 are sum- 
marized in this bulletiu. 

Fann manure was found to be om* of the best fertilizers, iiarticulaiiy when 
reinforced with acid phosphate. C'ommcrcml fertilizers were usually us(^l 
more profitably on cotton than on corn, (kmiplete fertilizers were generally 
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tJie most (‘rto<tive on the iiplund soils, wliile the heavier soils conlmiiluj? eon- 
siderable clay required little or no })olasIi. 

Delta soils that have heen cropped for years were found to reipuie phos- 
phoric a<dd and nitro^icn, while well-drained soils well supplied with oi^ganie 
matter recpilre only phosphoric acid lor cotton. 

More prolitahle returns liavc been (»hlaine<l from small or uu'diiim applica- 
tions of lii^h'f?rado c<mimercial fertilizer than from larjie applications, 

{>Soil fertility studies], (\ p. M’p.uiams (iVo/ //< Caiolhia f<la. Rpt 
pp. 20-2 ^/). — The progress results of soil fertility studies at the different 
station farms in North Carolina are summarized (hi S K, lo, [► 42.‘D. M'lu* 
results as a whoh^ ajiparcmtly couth m tl)os(' (‘stahlisluMl duriu^ the ^uvvious 
year. In addition, it Ims Ineu fouiul that on most of the farms acul [^liosphale 
is a better cai i U'r of i)hosplu)ric a< iil than lluely ^^rcaind rock jihosphate, soft 
pliosi)hat(\ or basic slai;, ami iirofilahh^ r(‘sults scfuii to have heiai obtained 
fi'om th(‘ use ol lime on the dih<‘r(‘ut soils In most (\ks(‘s also sodium uitratf* 
and aiumoniuin suljiluite a])i)eai*cd lo 1])^* most {'ficetne (‘arri»'rs of mtro^;eu. 

Soil nitrate studies, F. .1. Sij-.vkks {WasJnnpfon RoL Hin. Bid fG7 {BJ22J, 
pp. n* slattd tliat api'licatious of s(»dinui nit raft' and ainmoniiim 

sulpliate to soils in whicJi a\ailahle nitrop,en is llu' limit imr fertility fachu* 
[produced marked incr(‘as(‘s in the yield ot wlieat aft^'r evm-y api)lication Cor 
llir(‘e siic<‘cssi v(‘ ycais. ’'rin* hc'-t \iclds were <»l)(aincd from sj>rnm ap]>lK'ations 
of fertilizers on wmt(‘r \\h('at. Nitr'cif'tm hudilizm's ulum api»licd witli straw 
\v(‘re offe<‘tive in o\<’r<'('min^ the dcprevssiim iiitlueme of th(‘ straw. Under 
held conditions where nitrates \v(M*e not limited, the li^rhtest seivlin^; of 
winter wheat producid the m'catest amount ol tillerine, 

Fiirtfier e\periiiion(s with activated sludge, 1’ 11 UnoiAims and C. t' 
Sawyeu (JfHir Hoc (lirjii. JiiflUH., {lit22). Xo pp d,j7'-7i7') — T.ahoratoi‘y 
and s(‘\vaji;(' works experiments and ii(‘hl trials on the lertdizim^ \ahic of 
activated slnda:c ('omlnepMl hy fh(‘ Koiiiamsted Kxpi'rmuaital station, arc 
reported. 

The lahoratiU'y expc’riim'uts show<M! lliat if aeti\ated sludiu' is acMated for a 
short period in an ammoniacal solution llie r(‘covery of nitro;^(Mi is (piant dative. 
The idtro^^en not found as ammonia or nitrate^ in the (‘fflmait is r(H*ov(‘red in 
the sludice. If aeration is <a>idiniied loss of uitjo.e:(‘n occurs, the loss hein^; 
roujilily inversely iirojxa tional to the v<»lum(‘ of slndee present. The same 
(‘ffects w^ere observed with s<‘wap*. The ammonia falls wddle the simile ^jcalns 
nitrogen, with a h^ss of nitro.i:en <mi the whole balance after KJ days’ operation 
Considerabh' evidenci* was (»tdamed that tli<‘ <‘\tia ndro^^cui in acti\at<*<l sluda:<\ 
over and alnixe that found in th(‘ eld t.\p<* slndi;t*s, is (lert\<*d I rom the ammonia 
of sewame. Tliere was no (widence of fixation of atniospiierie nitrogen. 

The iiumhers of protozoa in well-activated slnd};(‘ api>roximated to l,()dU,()(Mf 
per sram of wet slndfic. It is tlion;;Iit that the cell <*ontent of tiu'se or^janisms 
alone may account for a large proiiortion of extra nitrogen. 

A complete correlation w*as e.stahli.slHMl hetw'oen tiu‘ nnmbei's of active 
protozoa ami bacteria in activated sludge under ^aried working conditions. 
Tile increase in bacterial numlxu's following Hiiiipresslon of protozoa produced 
no improvmuent in the inirification of sewaige. Ther(‘ was, however, a change 
in bacterial llora, nitrifying organisms being su{ipr<'ss(Hl hy ])arlial stcudllza- 
tioii. When nitrifying organisms wen* reintroducad a greater quantity of 
nitrate was found in the ])arUally sterilizer! than in the untrcattrl sewage. No 
deci.sion was reached as to wdudher tlds results from a large production or a 
decreased destruction of nitrate. 

Tank experiments, conducted at the Ilariienden Sewage Works, showod that 
activated sludge produced from a domestic se\vage of soinewTmt above average 
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streiigtli with a small proportion of detritus contained from 5.5 to 0.8 per 
cent of nitrogen, calculated on the dried sludge. Very great varitions in the 
\(>lume of air, strength of sewage, amount of sludge in the tank, and time of 
retention produced no apprc'ciahle changi^ in the nitrogiui ('oiitent of the sludge. 
Observations made during the o])f*ration of the experimental tank conhrraed 
the laboratory experiments in regard to the source of the «‘xtra nitrogen 
content of activated sludge as compared with ordinary sevvag<‘ sludges. These 
observations afforded no evidence of fixation of atinosiiheric nitrogen, hut 
suggested that in addition to colloidal nitrogen, ammonia is removed from the 
sewage by physical or by biological means or both. 

Under strongly aerobic conditions and with h*ss than 25 i>t*r cent of sludge 
in the tank, the recovery of sludge Mas practi<*ally quantitative. When the 
aeration was moderate to poor, and tli<‘ volume of sludge 50 per cent or more, 
over half the dry matter in the suspended solids of the sewage disappeared. 
Variation of operating conditions, as iioteil above, intiueuced the nitrogen 
changes in a similar way, hut there Mas always a loss of nitrogen. Under 
favorable conditions 20 per cent, and under unfa\oral>le conditions 80 x>er cent, 
of the nitrogen left in tlie tank M^as not r(‘(‘oveied. The proportion of total 
nitrogen in th<‘ Ilanienden s(M\age reco\ered in normal operation by the acti- 
vated sludge process Mas found to be greater than in the older methods of 
sewage purification, Ixung 15 jier c(‘iit as compared Mith 10 per cent by pre- 
cipitation and A iier cent by sefilic tanks. With scMage of one-half the average 
strength and snj>j>lying t\\ne the normal \olnii)e of air per gallon of siMvage, 
tlie re<*over^ of nit regen M as as Iiigh as 27 per cent of the total nitrogen in the 
sev^ age. 

Field trials on the fcrtili/ing \alne ef acti\a(ed sludge, Miieu applKnl to grass, 
barley, or potatoes, sbovNcd that the ju'tivated sludge gave good fields in com- 
parison M’itb ainmoniuni suliihat<‘ or barn>ard maiinro when applied to give 
equal weights ot nitrogen. Fried sludge gave \er.v uniform results in pots, 
but the wet .sludgt^ mi\(‘ Hindi greater dilleieuces between the yields of indi- 
vidual plats than is usual in tliis class of Mork. O'lie results are tak<'n to in- 
dicate that activated sludg(‘ has a Iiigii fertilizing value in marked contrast 
Mutb the old type soMage sludges. 

Experiments with ** radio ” manure, T. II. T^xtii khon (Xcfc Zeal. Jour. 
Af/r., 24 ilV22), An. i, pp. The nssnlts of the second year of the studies 

on this subject (K. S. K., 4fi, p 221) are presented in this report 

Tt was found that coal dust lowered the .vield Mherever it Mas used. The 
aildition of lime or siqu'rphospliate increased fields. 4die addition of coal 
dust to superphosphate or to a mixture of superphosphate and lime (Uvreased 
the fertilizing value of the final mixture. It is considered clear that the so- 
called radio mixture Mould he better without the coal dust, as this affects ad- 
versely the good effects of the other ingredi(‘nts. 

Experiments on the use of radio manure as a top-dressing for i>ermanent 
pasture showed tliat the results from the radio ])lat compared very unfavor- 
ably with results from plats treated witli basic slag, guano, or superphosphate. 

Effect of borax in fertilizer on the g^rowth anil yield of potatoes, B. E. 
Bbown (U. 8. Depi. Apr. Bui. 09S {1922), pp. H. pLs. 4, fiP- 1). — ExiuTiments 
conducted by this Depaidment, in cooperation Muth the Maine Experiment 
Station, to determine the intiuence of borax on potatoes in Caribou loam soil 
are reported. 

Injury definitely occurred with an application us Iom^ as 5 lbs. of borax per 
acre when put in the furrow and when the planting was done immediately. 
Broadcasting at the time of planting and applying in the furrow some time 
before planting did not show Injury in ns low concentrations of borax as when 
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i}\v fertilizer-horax inixtiin*s wore appUod in tlie furrow at the time of planting;. 
As tla' ciiiantity of borax was increased the injury in all oases became 
[)rog;resN)voly worse, until, with the largjer quantities of borax per acre, great 
injury ensued. 

The moderate and fairly regular rainfall during tlie month of June was 
not suth<‘ient to carry the borax out of the reach of the growing plant, so 
that no alleviation of the injurious action was noticeable. 

The types of injury observed in tlu' commercial holds during 1910 were 
fiimilar to those found in tin; borax (‘xperiments (d' 1920 Some of the reactions 
with borax observed in both seasons were failure of the S(‘ed piece to germinate, 
the killing of sprouts, th(' absence of roots at seed picNL*es, general weakness of 
l)lants whicli came through the ground, bleaching of the foliage, or at least a 
marginal yellowing of tliC loaf, a poor stand, and low yieUls- 

JPertilizcr inspections in New Jersey from 1880 to 10^1, (\ (\\Tii- 

OART (Nrir ffrrsr]/ Stas llul rUiS (1022), pp, 2-^, d).--Tbis is a summarized 
report of the principal facts which ba\e been i>rougbt out from year to year 
by the onicial fertili/c'r inspection work in New Jersey during the i»eriod 
from 1880 (o 1< r(d]e<’ts in a stafislical way the changes which have 

oc<*urrtNl in the amounts and kinds of fertilizers used in the State since tla^ 
estahlishnient of tlu^ station. 

The records of ,19 >ears sliow that 1,250, 00() tons of f('rtiliz('rs have i>een 
sold in the State. During the ^l-j^ear iieriod the avera'-re uhol(‘sale cost per 
pound Of nitrogen in sodium nitrate has varied from 104 to 10 17 cts.. in 
ammonium sulphate from 10.8 to .12 82 cts, and in drit^l blood from 9.9 to 
44.84 cts. The wh(»lesale cost per pound of potash Avlum oiitainabU* in the 
form of muriate varied from 1.1 to 11 02 cts. in snl]>hato from 4 to 17 01 cts., 
in doulde nmnnre salts from 4.2 to 5 07 ctvS., and in kainit from 2 9 to 5 cts. 
The cost of available phosidioric acid vanc(i from 2 0 to 010 cts. per pound. 

Data are also given on the materials used in making mixed fertilizers and 
on the average composition of diflerent mix'(‘(l feud ilizers. These arc taken to 
indicate that the fanners of Nh'w Jersey Iiav(‘ evidently appreciated for some 
years the wisdom of jairchasing the higher grade goods. 

AGEICTJLTTJEAL BOTANY. 

Practical ])lant biocliemisiry, M. W. Oxsrow (Vambridqe, Eng,: Vniv. 
Press, 1020, pp. [7] ff78) Tins hook i.s intended primarily to till, for students 
of botany, the gap between organi<* ehemistry and plant physiology. It is 
('Sijij^ntially a textbook for jwactical ^^ork. A student is expected to l)c able, 
by employing the experiments offered, to extract from the plant itself its chem- 
ical constituents An elementary knowledge of organic chemistry is assumed. 
The several chapters following the introduction deal with the colloidal state, 
enzym action, carbon assimilation, carbohydrate's and Ibcir hydrolyzing en- 
zyms, the fats and lipases, .aromatic compounds and oxidizing enzyms, the 
proteins and proteases, glucoslds and glucosid-splittlng enzyms, and the plant 
bases. Kach chapter is followed by a li.st of references to related publications. 

Conductivity and permeability, VY. J. V OsTKRPJorr (Jour, Hen, Physiol,, 4 
(1021), No. 1, pp. 1~0, figs. ,i ). — When an eh'ctricnl current passes from a salt 
solution into a living cell, ions must enter the protoplasm. An increase in the 
permeability of the protoplasm to ions must decrease its electrical resistance, 
and vice \ersa. The electrical resistance of the ywotoplasm may, therefore, be 
regarded as a measure of its permeability to Ions. 

In Laminaria the protoplasmic masses (cells) are separated from each other 
by a thin layer or gelatinous substance (cell wall). In passing through the 
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tissue a part of the current throuj^h the protoplasm, and another part 

passes between the protoplasmic masses in the substance of the cell wall. 
Consequently, in employin^^ tlie electrical method it must be ascertained 
wdiether the permeability of the ]>rotoi)Iasin or that of the cell wall is bein^^ 
investigated. 

Obviously the best method of attacking this problem is to kill the tissue by 
such means (jiartial drying, heating to C., weak alcoliol, etc.) as can not 
alter the cell \Nall, and then investigate its behavi(»r under tiit‘ intluence of 
various reagents. All ot these methods produce th(» same result. After death 
the tissue no longer shous the changes in resistance which are observed wdien 
living tissue is subjectial to the intluence of n*ag(‘nts. It is, therefore, evident 
that the chang('s are duo to the lining iirotoplasm 

Experiments sliow that the resistan<“e of the living tissue is much greater 
than that of tissue which has hceu eai (dully killed with all possible precau- 
tions to t>revent any alteration ot tlu^ cidl waill. It is concluded, therefore, 
that the conductivity of the living jirotoplasm is less than that of the cell 
wall. All the expm-iments liitherto made indicate tliat tlie conductivity of the 
cell w^all remains uimlt(‘n*d m spite of ('lianges in the chemical charact(‘r ot tlec 
solution, provnh'd th(‘ conductivity of the solution remains tlie same. 

Summarizing the n^sults of <‘\p(‘rimcntation. the author states that an elec- 
trical current iiassing through a living plant flows partly through tlie cell 
w’all and i)ortl> througli tlu‘ piotoplasm. and th(‘ relative amounts of these 
two portions (»f the current <*an he calculated outcome of such calcula- 

tion shows that the conclusions drawn fnmi tlie study of the resistance of the 
tissue as a wlude apply als(» to the n'sistanee of the ]>rotopiasin. and <‘onse- 
quentl.v to the penneahility of tin* protoplasm to ions. 

The effect of peat on the traiisfdraiion and growth of certain jilants, 
K. M. TrrvrcHKU {•four. JJvolotjji, .V {liUJ), No J, pp Jipx. o') — Transpira- 

tion data were obtained by wcdghing roohsl plants growm in peat and loam 
soils or solutions from such soils, several plants being ns(‘d in each t,vpe of 
medium and the average transpiration in different nuMlia compared. A eoni- 
fiarison between the average relative transpiration of tin* gnaips of jdants in 
the ditlerent na'dia was also made 

The ('hief factors intinencing relative transpiiation of the plants vv^<'re found 
to be the eva])orating power ot th<‘ air, th(‘ moisture c(mt(‘nt of the soil, the 
type of the soil, and the healthy or unhealthy development of the roots 

Stimulating action of nitrogenous salts on the g<‘rininatioii of Amaran- 
thus caudatus, K. i\ \a^ dkn Bos ilfee Trap. Bof, Nocrland. i7 {11)20) j 
No. 1-2, pp. 6i)-128).~-~l\ is stated that at temperatures ol lo to lid” C (50 to 
(18° F. ) seeds of A. iondatus germinate in darkness only. At temperatures siic- 
sessively higher germination occurs increasingly until a point is reached at 
which light and darkness are eriually favorable to germination. At 45 to 45° 
these seeds germinate In light only. Plantlets so produced, however, never 
attain complete development. 

IJght may retard or inhibit germination both directly and by some after 
effect, the nature of which is not yet apparent. The inhibiting action of light 
may be n«nitraUzed by various nitrates as well as by potassium Bulpho<‘yanate 
if not used in too high percentages, the last-named substance appearing to have, 
in case of A. caudatus, a direct stimulating effect on the embryo itself. In 
order to make this etfective, the seeds should be steeped for 48 hours in a solu- 
tion of 0.4 gm. molecular concentration. Among the nonorganic substances 
tested, nitric acid alone showed a stimulating action on germination. 

16960—22 3 
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Salt effects in bacterial growth. -1, Preliminary paper, C. E, Holm and 
J. M. Shlkman (Jour Bavt , G {JU2I), Ao. G, pp. ft 11 -5 19) .-—It is claimed that 
the ^rowlli of naolet'mm coli in 3 per cent peptone medium is accelerated or 
retarded by ditTeront salts in low inolecadar conceid rations. The salt effects at 
Yarions Il-ion coiu'cntrations vary ^jcreatly. Salts whicli accelerate growth 
seem to widen the IT-ion lunge for optimal growth, while those which retard 
growth setaii to narrow the limits ol <»i>tiimil activity ('/ations and anions 
are both (iffe(*tive. 

Types of mutations and their possible signilicanc<‘ in evolution, A. E. 

Jh^AKESLFj: (Atncr. \ (1921) Ao h'.i.S, pp .A) -T;7 ) - 1 n view of tlie 

growing belief that most of the nev forms whieli have appeared in cultures 
of the Oeiiotheras are not mutations at all, and that the (^veiling primroses, 
as an ahnoniml group ol jdants, arc' not to ht' sc'rionslv eonsiderc'd as repre- 
sentathe of the ))i*ocess('s of e\olution in ja»rmal fcuans, the* aiithcu' outlines, with 
discussion, some' recent limlings in studic's on the* jimson wc'c'd (Dalnra nfra- 
tm/mut)!) . TheM', it liojK'd, ma\ incMdentally IJirow ^omc' light on thc' more' 
highly involved iihenonk'iia in the' Oenotheras, and may s(*rve as the basis 
of a brief discussion of thc'ir iiossihle c'volut »onar> sigmtic'amc'. The autbeu' 
attempts to make clear and to ('inphasizc' the disimetion whic-h should he kc])! 
in mind in an\ discussion ol Ihc' suh.jc'C'l iietwecm mutations in individual 
genes and those* brought about h.\ chromosomal aberrations. 

Note on the' evolution of llie double' stex'k (Mattbiola incana), E U 
Saundeks (floio. (ivuctn\s, ft (1921), Na. /, pp. 6‘th-7 h d ) . - h^\amination 

of evidem<*(' avaihibh' ii'gaidnm tlie dewclopmenlal or mutational origin of full 
elouhle'iiess in ;!/ ntfOiHf is thought to pislily tlie e-onclusion that llie'rc' is iio 
case' on ree-ord o} a ge'iiuine' se'iuieiouhle stoe'k The' records iii ipie'stion appar- 
e'litly owe llu'ir origin to the oe-eaisional occni re'iH'c' of iiioic' oi h'S'N jn'ifeiM 
twinning of tlie lowi'st How (‘is on the eauiie'st llov\e'ring axes. 

Studie's of iiiberitaiee' in tlie' .lapaeic'se' ( ’onvolvnliis, II, J* Mn\/\w\ 
(Af)ur. (rCHciics, 1! (1921). \c /, />/> / /J, pi 1) In an arln'h' proMonslv 
noteei (E S li , 40, p. 541) the auilior siate'd that >('ljow ]>lants nevew hear 
(laik-red tkiwe'rs, hut since' that tune he lia^ oldaine'd a vellow'-leave^d race* pro- 
ducing siK'li (larl:-red tlowe*rs. Having e'oiieluc(e*d h> hndizal ion e'Xperime'iits 
hi'tween siuli vaea' and each of thc two original pan'iits, tie' pre'se'iits llu' 
results of these ex])erimciils lu the* present i>aper, which also gives some 
details of experimentation only very hriell\ indicated in the ])re\ious paper. 

A study of the segre'gation of a eiiiantitative e liacaeter in a cross lie*- 
tAveeii a pure line of be.*aiis and a inuiani from it, I Linen (,four. (icnoitva 
11 (1921), Nff 2. pp 1M~-20'f. pi. 1. Ji(/x dt.-^-l'hc data and eiiscussion he're* 
presented re^pieseait the oiitcemie ot epiantitat i ve* studu's a]>pli(‘d to ehavade'rs 
developed h,\’ the* prog('ny of t>0 bean se*eds furnished by W. .lohannsen aftc'r 
s<doctioii ns suitable tor me’asurement '>ingi.v with apj>iira1us said to have Imm'u 
described liy him in his hook, previously noted (E. S IL, 21, p. 771 ). No e*ss<'‘n- 
tial ditfere'iice is see'ii h(*twee*ii the proble*m e)f epialitative and ciuantitative* dil 
ferences, the* value of tlie latter e»f the^-se tw’o kinds of characters being re- 
gardt'd as established by the w’ork of Johamisen, .Ic'nnings, and others, and as 
thus parallediiig the work oj ATe'iieh'l and his followers employing jiurely quali- 
tative characters, 

A graft-infectious disease of Datura resembling a vegetative mutation, 

A. F. Blakicrlkl {Jou}. Gcnciwit, 11 {1921), Ao. 1, pp. 17-S6, pis. 5).— In 1915 
a plant of Datura was discovered sliowing certain exceptional characters sup- 
posedly setting this foiin apart as a mutatioi\ but, as afterwards discovered, 
really manifesting a form of disease, transmissible by grafting upon normal 
stock. The supposed min ant w^as designated as qHCj'cma^ on account of leaf 
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characters described, though the mosl con.M[>icuous of the peculiarities divS 
played is the suppressKHi of lhc‘ spines on (he capsule, Mhicli may be as coin- 
plete as in the variety iitcmns. TJie conditmn breaks out in th(‘ held, generally 
appearing late, on plants of normal iia rentage. 

Studies, with resulting data, aie not<*d as earned out under the supposition 
that this form was a mutation. The fjuetcina eluiiaeler ( group) generally 
shows itself tirst weakly in a single hram li, gradually st)rea(liiig to all the new 
growtli. The <ii« n inn eomiilex is tiunsmitted by seed to about 7P jic) cent of 
its otlsi)ring wlieii pollination fiom nonnal plants oc(*urs, tlie remaining 21 pia* 
cent jirodiicing no (p(nci)ta st‘<Milings in the next generation. A rough corn*- 
spoudence ajipcars I>i‘(vv(mui (he st length o! tin* qnercitia ehauK'ter in the jtarent 
and the numher of (lucictiin i>lants in thr oftspi mg. (Jiurcinn smons grart(‘d 
on to Jimson wc^ed <‘aus<‘(i the m*\v growth of tlie stock to sIkwv Iho (fncrcnin 
characters, the caiisi* of whirJi is didinitidy slutiHl to ho a disease trausinissibh' 
by grafting. Certain others of th(‘ Solanaoiaie are Mis(‘('])til)le in less degrei- 
to such gralt infei-tion Ituhliing with leaves or moouiatmg with .piice oT 
<liKeas(^l jilants did not inf('(‘t sound plants. Another disease of jimson weed i*- 
(lescriiied as being liighl> in feet ions hy contai't 

All npparoiit <‘ase of noii-IVIeiHleliaii inheritance in Datura du<‘ to a dis- 
ease, A I‘\ Jh Mcnsii-i, i<m/ Sci Ptnr , "i iV.Kil), So h P/> t Hi- 

A somewhat hrnder aeomint (lian tliat above noted is given ol (lie observa- 
tions on (jnrrf ni(( plants b,v the author and hy olhei’s who have tound sneli 
plants in tlicir (‘iiltures vvla'ii woiking with /). si mtnoninin 

Tliongh f/nrnonn (lowers are characteristioallv dtwoul ol pollon, a tew i>laiits 
vv hicli vv(M(' <lo\ eloping tli(‘ <}\H>rcinn character gi-onp ]»ollon, wliich was 

used in cross(‘s witli iioiinal plants Tlio‘-o gave i im' («» (fnorvinn otTspring, 
showing that tlu' charactci -group can la* traiisind ted liirongli tic* male. 

The protound morphological ehang(*s hi ought about in tla* leav(‘S and espr^- 
('ially ill tlic tlovsers and fruits arr* such lliat (lucrnna imlividuals would Ih' 
cmisidored woi*(h> of s[)ecitic it not <»l geiuum' separation it 10(1 per cent ol the 
seedlings inst(*ad of only 75 per eent came true to tin* tiiK'mnn eomtrlex. As 
tlie far't stauds, how'ev<*r, there is much in the behavior ot tlie (fnrnnna plants 
vvliich suggests genetic phenomena. 

J>efi<‘n«‘riitioii and regeneration in potato, V ]‘kgi,ion {ItnJni Ajfr , 78 
(19^1), So 12, pp 877- 887, //r/.v ,si. -Svs(ematic ]u*eseiitation is givtai of infor- 
mation from soma OS mdicaled. 

Koot cuttings and chimeras, JI, W, B.vtkson {rfonr. (Hnrtics, It 
No. 1, pp. 91-97, pfs. 8).--netails an* givmi of 1 urther stuiiies on Bouvardia 
t E. S. K., 87, i». 484) and dmuvatives, also on Peiargouiums (with notes snppliiMl 
hy I). SI. Cayle.v ) , 

in the discussion oi rtnd cuttings jrrevioiisl.^ noted, the autlior treated the <lis' 
similar forms wliicii arise as being probably included in tlie tr>rm ot “cores” 
within a cortex of tlu* ostensible typ<*. 44u* plant a> a whole was thus ic- 
garded as a pcriclinal chimera, one variety liudosing uiiotbei, and (bis inclosed 
form being liable to come out whenever the plant makes an adventitious bud 
by endogenous growth. Though this view is presumably c(»rrect in some cases, 
the distribution se<‘n in the variegated plants here r(‘fcned to is considered 
to show that other iiossihiliticvS must be reckoned wdth. as in .such plants the 
white tissue is not covered in but extemds throughout the vvhoh* of the inter- 
nodes and doubtless the root also. The growing point alone carries up with 
it the capacity to form green tissue. Other features and inferences are dis- 
cussed. 

Some aspects of botany in South Africa and ]>Iant ecology in Natal, 

J. VV. Hews (iSV>, African .four, Hri., IS il921), A7>. 1-2, pp 6‘8-S8). A review^ 
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is jciven of the development of botany In South Africa, with sections refeiTini? 
more particularly to Natal as regards plant cacology, Its main botanical regions 
and plant communities, plant migration and the alhnitles of the Natal flora, 
life forms, and plant successions. 

The aquatic vegetation of the English lakes, W. II. Pkaksall (Jonr, 
Ecology, 8 (1920), No, S, pp. 163-20 J, figs, IS ). — The evidence here presented 
from the study of tlio aquatic plant communities of the English lakes is con- 
sidered to justify certain general conclusions for this lake area. 

The distribution of the aquatic plants considered is governed primarily by 
the nature of the substratum, wliile the reaction of the substratum to vegeta- 
tion is controlled by variations in the quality and quantity of sediments 
deposited on it and by the tyi>e and quantity of organic matter it contains. 
Light intensify may limit the depth to which t.ypes of vegetation descend, but 
is of secondary importan(‘e in the ilistrihution of most of the plants. Tern,- 
Iierature conditions apjiear to retard the ilevelopment of vegetation during 
early summer, but to be of little signilicanee in otluT resiKrts. The ahseuce 
of free floating vegetation is attributed to a scantness of essential plant foods. 
Plant succession is accompanied by changes in the substratum relat(>d to those 
resulting in the formation of moor peat. 

The signiflcance of the calcicolous habit, E. J. Salisiutry {Jour. Ecology, 
8 {J920), No, S, pp. 2 02-2 15), --The results of an examination, largely biblio- 
graphical (59 titles), led to the conclusion that the solution of tli(‘ problem of 
calcicoly is probably not to be found in one factor but iierhajis in many, though 
possibly all are comprised in the two main groiqis (xiliysical or chemical in 
nature) 8ugg(‘sted 

(lhart of the families and genera of the bacteria, If. JVIacy {Jour. Hact., 
6 (1921), No. 6, pp, 575, 576). --The final report, pr(‘\M*usly noted ( E. S. U., 44, 
p. 517), of the committee on charactiTizalion and <‘lassiftcatlon of bacterial 
types, of the Society (»f American Bacteriologists (off(*ring a tentative outline 
of bacterial classification), having suggested to tli(‘ author llie idea of pre- 
paring a ('hart to illustrat<‘ graifiiically the positions of the ord(‘rs, families, 
tribes, and gemera of bacteria, such a chart is accordingly presented 

Violets of North America, E. Brainkrd {Vcrnionf Sta. liuL 22 (1921), pp. 
3-172, pis. 25, figs. 65).- This monograph, illustrated in part in coK»r and in 
IKirt by line drawings, presents data relative to the habitat, history, and dis- 
tinguishing botanical characters of 75 species of North American violets, 
several of which were originally classified and namc^l by the author. Of a 
total of 984 hybrids contained in the author’s herbaria, 89 distinct forms are 
enumerated in connection with brief information relating to tbe source of 
material and previous literature. 

A list of 25 contributions by the author to the literature of Viola is ap- 
pended. The introducrion, com^erning the purpose and scojie of the investiga- 
tion, is by G. 1*. Burns. 

FIELD CHOPS. 

Report of [field crops] w^ork at Fairbanks Station, M. D. Snodgrass 
(Alaska Stas. Rpt. 1920, pp, 88-^, fg, 1),—\\\ a season reported as the moat 
unfavorable in the history of farming in the Tanana Valley, wheat yields 
among farmers ranged from 5 to 25 bu. an acre, averaging 15 bu. Potato land 
seeded to wheat for the first or second time produc*ed from 20 to 25 bu. 

Investigations with cereals were in continuation of work noted previously 
(E. S. R., 44, p. 522). Hansen oats with 87.5 bu. per acre led 15 oats varieties, 
which averaged 29 bu. Hybrid barleys from the Rampart Station are con- 
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siderccl sujiorior to any varieties of barley from the States. Notes on buck- 
wheat, peas, red clover, j^rain hay, and root crops are included. 

The yields of ^craiu grown on pea and potato land were about double those 
secured on grain land. Results from a 4-year rotation of red clover, oats, 
potatoes, and wheat indicated that clover draws too heavily upon the soil 
moisture to be followed by a grain cro]). ApjmrenthN, grain can not be growm 
continuously on south hillside land or thawed laiul wdthout depleting the soil 
moisture. 

Gold Coin, Bliss Triumiih, and Extra Early Pioneer gave the highest yields 
of the i>otato varieties, with IO‘J.7, hS .0, and 9K4 hu. per acre, respectively. 
Beauty of Hebron, Extra Early PioruM'r, and Burpee Superior came up from 
two to four days earlier than other varieties, regardless of the date of planting 

Hansen Scmiiialatinsk seems the hardiest of the alfalfas, hut is considered 
h‘ss desirable in loliage jiroduction 

Ileport of [field cropsl work at Kodiak Station, W. T. White (Alaska 
^tas. }\iii 1020, pp. OiK 00) \ coin iiniation of earlier trials of hay and silage 

crojis (E. S. R , 41, p. r)'22) is rejiorted 

Altliough oats and peas ina<h‘ hcavi(‘r yields of silage than either oats and 
vetch, barley and peas, or barley alone, none of tlie crops bad readied the 
desired stale ol maturit.v when Irost ne(‘(‘ssirated cutting Oats alone produced 
the greatest growtli at Kalsin Bay, and oats and jH'as ranked next. 

Report of ffteld crops] work at Mataiiuska Station, E. E. R vueu ( Masha 
tStas. Hpt. J020, pp 02-51, pi /). Field noti‘s arc recorded as heretofore (E S 
R., 44, p on varieties of barley, wheat, oats, suiitlowers, and winter r>e. 

and trials of grasses, clovers, and alfallas ar<‘ desc-ribed. Sun[l(*vvers were 
again killed bv frost when the besi stalks r(‘aeb(Hi a lieigbt of 0 ft. and w(‘n" 
beginning to toriii heads. About dh p<‘r e(‘ut of the jilants of Grimm alfalfa, 
all common and Tiirke.stan a! fall a, and r»0 jier cent of white clover seeded in 
1919, and most of th(‘ red cIovit plants wa*re w interkilhMl. White Bliss con- 
tinued to be till' leading potato variety Outstanding among root crops were 
Yellow globt* luamicls with l()2r» tons pm* acre. Giant Fe(‘ding sugar beet with 
S 7r» tons, aial Mastodon carrot 19.75 tons 

Ht'port of (held crops] work at Rampart Station, G. W. (iAsseu { Masha 
Sias. Rpt. 1920, pp. 22-21, 22, 22, (ips 2) -'Observations on varieties and 
hybrids ol vvinliu' and .sjiring vvheat, and rye. oats, and barley, and plat tests 
of hemp, llax, and luickwlu^at an* reconhsl as heretofore (K S. R.. 44, p, 521). 

Medicapo falvaia siirviv(‘d the winter as in previous years, hut matured very 
little seed. Trials of TrifoJ'tnni lupnuistvr, T, pratensv, V/cifl. vracca, and 
Grimm alfalfa are noted hrivdly 

In a cooking test of jiotato varieties w’here Irish Cobbler was rated 1(X), 
other varieties graded as follows: Alaska Beauty, KK) ; Clark St*edliug, Red 
River Trl.sh Cobbler, Red River Triumph, and Gold f^oin, 95; (Jr(*t*n Mountain, 
Roosevelt, Red Riv<‘r Early Ohio, New Queen, and White Star, 90; Pioneer, 
85; Carman No. I, Early Six Weeks, and Noroton Beauty, 80; Bliss Triumi>h, 
Improved Peerless, Wliite Plume, and Olds Select Rural, 75; and Mammoth 
Pearl, 70. 

[Report of field crops work in North Carolina, 1920—211, C. B. 

WiLEiAivis (TSiOrth Carolhia i2ta. Rpt. 1921 pp. 24-22, —Further progress 

of experimental work, noted previously (E. S. R., 45, p. 4:i0), is reported. 

Tobacco showed striking siiiieriority on freshly cleared hardwood land as 
compared with old land at Reidsvllle, whereas corn was much better on old 
land. Benetit was derived from applications of both lime and phosphoric 
acid by both corn and tobacco, and tobacco grown continuously was markedly 
superior to tobacco alternating with corn. On plats wdiere muriate of potash, 
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Uaiiiit, aucl iiiuuure Halts were applied, the growtli of the tobacco was notice' 
abi.\ better tlian that on pints receivini? sulphate of potash. 

At Oxford, with the omission of potash, leaf spot rendered tobacco practi- 
cally worthless. Dolomiti<‘ limestone imTeased the yield on practically all 
plats without loweriiiir (luality. Muriate of potash !ia^e a larjrer yield of 
tobacco with equal market value t<i that jjrowii from suli>hate of potash 
although the too extensive use of muriate is said to injure the burning 
(piality. li> rotation tests, tobacco alter a g'ven manure' ol co\\p('as, with 
increast'd potash and ])hosi)horic acid, but without commmi'ial nitroj 2 :eii, pro- 
duced from SOO to n,l(K) lbs. per acre of leaf of aNcrage good (pmlity. The 
use of (iolomitic linu'stoue containing from 20 to 3r> }»er cent of magnesium 
cariionate was lound to be a ]e*actical and inexpensive methotl of jireventing 
“ sand-drown.” ('ontinnons cropping with (obai'co was found dangi'vous, espi^- 
cially ’where tojjacco wilt is pn'xahMd. 

Fertilizer tests with corn on mountain soils suggest for bottom-land soils 
(To\awa> loam) tin* nse of at least 000 liis p(‘r acre of fertilizer containing 10 
per ccnl of phospJioi ic acid. 1.5 to 2 per cent; <»f nitrogen, and 1 ]ior cent ol 
potash, (hi upland soils (Porter’s loam) the application of from 400 to 000 
lbs. of fertilizer ecmtaiiung 10 i>er eeiit of phosphoric acid. 2 p(‘r <‘ent ol nitro- 
gen, and 1 per <*(‘nt ol potash is recommended IMowing in leguminous (‘ro]>s 
and cro)> iesidu(‘s is advisc'd as a im'Uiis to rcalma' the nitroci'ii In the* fertilizin'. 
Lim<‘ alone was protitahle. hut mmli gr<*a((‘r iirotits urcrued wlam hme was 
a]»plie(l With a ccunpUdc* tertilizer. 

(5)ttou on plats at Inaifdl farm veei'ning Inany ajipiic'at ions cd hme and 
with high pereentagc's of acid jdiosphatc* in a compli'U' ft'rt iJize!', applied at 
planting liim' on a cIo\(*r sod, shed its bolls le,isl and opened early lOfter- 
ent strains isolated from King cotton sliowed considerahli* variation in width 
of tiber and number of twists per in< h V positive (Hirrelation wms found 
hthwemi broad filx'i* and high tcii'^ile strength Tiie largi'st numla'r of twists 
]ier inch was ohscivc'd to he associah'd with tin' narrowi'sl hlx'i's Microscopic* 
studic's revealed that a \ari('ty recommemhal )»y mannlactinc'rs bc'catise of 
e\c(‘Ilent body ami spinning cjuality had greater breadth of hhe'*. fcwvi'r twists 
])er inch, ami greater strength Duin King. Fleveland, or Fook. lOight-inc'li spue*- 
irig has returnc'd the high(»sl yield of seed cotton and lint p(‘r acre 

Seed imiirov eineiit woi k vvilh c-oni, c-otton. soy htaiiis, wheal, and rye is 
deserila>cl l)ncdl> ATestc'rn growui Kanred showed luiic'h higher rnst resistaiu'e, 
i)Ut its yadd was c'onsiderahl.v less than local varieties of wdieat, and while 
North (-aroliiia gnovn Kanrc'd macle a relatively h(4ter standing, its yield w'as 
almost douhic'd l)> an eurl.N stiaiu of Purph' Straw. 

[Ficdd crops work in Wasliiiigtoii |, 1C (J. Sctiakku, (). M, Morris, F. J. 
SinvKRS, M A. Mc'Fai.l, F. 10. Iln.r., and U P. Pean {Washmiffon Col. Nfa. Bui. 
167 pp 2N, 29, :ir,, ,16, '/J, //9, 6J, 62, 57).~-Tlie average acri' yield of lead- 

ing tifdd Cl op varieties at tiie station from lh14 to 1920, inclusive, were Hybrid 
128 wiiitcM- wlii'at 42> ,‘5 hu , BliU'stem spidiig wlioat 40.1, P»amier oats 88.7, White 
Winter iiarley 55^1, P.eldi spring barley GS.2, Yellow rye 28., ‘1, Baugalla field 
jicas 30 5. and Minnesota 25 liax 11 8 Im Turkey Ked wdnter wheat and Karly 
P>aart spring wheat, varieties predoniiiiatiiig in ar(‘as with less than 20 in. 
rainfall, averagc*d 38 9 and ,35 0 hu., respectively. 

Strain tests with seed potatoes from .several hK'alities are noted, showing a 
range in ]>rodnctivity from 3.7(U to 13,952 ll>s. per acre. The indications are 
that superior producing mutenal in one locality wdll also show that same char- 
acteristi(* wdien idantcd in another district in different soil and edimatic en- 
\ ironmenls 
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More grain \vas obluined with wheat ahnu* than with iiii> eomi>iiiation oi 
wheat, oats, harle.N, and i)eas seoded logetlier. Wlieat ijrodu<*(Ml after vetch or 
peas as green nianun* (Hiuaied in yield and quality the wheat on good summer 
tallow, but for immediate )>roduetion, green manuring is not considered 
eeonoinii'al. Harrowing wintcu- wheat in tlie spring did not produee consistent 
ad\antages at tht' Adams Siihslation and resulted m yields Iroin 1 to ‘J bii. less 
than on ground not liarmwc'd at the Watmwilh* Suhsiatmii At \Valer\ille, 
winter wiieat has gisiai th(‘ best r<‘sults for hay, siiag(\ and gram 

Whero small grain nurs(‘ erops wer(‘ failuri's. iH‘as wm-e used wry sui'e(*ss- 
(ully tor iioth red and swiad (lo\ei, e\cn when ih(‘ peas wts’e harvested foi‘ 
seed and produei'd from to 2o 7 i)U per a<‘r(‘ Yield dihVrences were not 

<>htained w liere phosphoiais and ]>olassium lertdizc'rs and lim(‘ WH-re used si'pa- 
rateJy and in eoiuhinatlon on allalla <i\psuni prodiu'od no merease when ap- 
])lied to small grain, wh('i(*as it not only mcnaisei) tlie yield of alfalta and red 
(,‘lo\er hut iirodm-ed hay ot higluu* iiitiogiai eonteiil Aitalfa cut iqi to one- 
lourth in bloom, wdien one half in bloom, and m 1 br(H‘- lourtlis to full bloom at 
tlu‘ Irrigation Substation made total \ields of (><S, T.o and S tons tier aen*. 
respect ivel> , lor tbria* (Sittings 

'I’lie pli3 logeiiy of (he e<‘i'eals» K. Smiii M { XdtUf irisx( )if<( Jui ftai, 10 

iX02^), .Vo 6‘, pp I2.i'Pf(n - \ iTitHal review' oi i1h‘ diffiu'cnt UH'atis ol tracing 

tile origin ot ecr<'ai.s i’ositnc results liaM* h(‘('ii ohlaiiUMl with wheat and oats 
but little IS lnlo^\n com iMiinig barle\ lt\(‘ and oibm- all<»gainous plants i>n‘Kent 
diffcnait asperls and aie treated oiil\ bricih 

'7'b(* historical and ])bi!ologi<‘al mctluxls ar<‘ held himti'd in ai>i>hcat!on to 
IraiMiig the migration oi (‘ultnated plants The plant -ceom aphi( al im^lbod lias 
tx‘(*n <‘mplo^\ed wilb oats and i yt* ami in locating new wild iorms of wheat and 
barley ddu* (b“>( ripl i\ e moi phologn al mei hod <‘\idcnt!.\ a]>plics to the large 
group <'lassitications oi all ecicaK 1 >if((M*cntiation must be mnd(‘ bvdw'cen 
original ami accpiiri'd ebaraedms m onba* to iwahiate (oincrgenee ]>benomena. 
'rile seroIogK'al imdliod has pro\(‘d good with oat'-, iin<a*rtam with barlev . and 
clearly better for tiu* dittei cut laiioii ol \arieiies than for siieiaes. The metboil 
involving abilit.v to h,\bridizo is unem'tain witli wiagit, dc'iiuxl with barh*y, and 
litth‘ liital Willi oats T.\poi inient al Ipbndiyntnm is considered an impi>rtaiit 
anal>tieal imdiiod with regard to m‘w <‘ross forms, revtu'sion. mutations, and 
moimtrosit U‘s. 

Alfalla eultiire in North America, H WT i rn { filaluzcrnoOlinf/Oi f NonJ- 
Uinviika. iSfocUnjlu) : Srdn<f<'>i Atlniiinnn fAUidthr S<illsh\ I 'i^rlapsuht 1021, 
pp. 117, Ihfs • > / ) -ddiis IS a rejioit di'almg maiul.N with a descrijit loii of the 
<-ultm‘e ami uses of alfalfa in the Tnited Stales and (’aiiada as obseiwed on a 
tour of study inad<* in tlu' summer of 19U) uiuUu* tin* auspit'i's of the Ilo>al 
Agricultural Academ.\ of Swaxhm. (%>nditions of soil and climate* and farm 
practices relating to alfalfa culture are iliseussed, and a general review' of 
results of experiments willi alfalfa secured by dilYereut experiment stations 
is included. In addition tlie possibility and advlsaldlity of extending alfalfa 
(‘Ulture in Swollen is (onsidiwed A list of r(*ferences to literature ndating 
to alfalfa culture in North America is given. 

Jiesirable qualities of California barley for export, .h W (Ju moiif and 
L. .1. FLK'rCHFR ((Uilifttrnia Izita. (^irc. 2^G (1022), pp. 11, fig. 1 ). — Harley for 
export should be reasonably free from injury, i>liimp, bright, ami \iable. 
This circular discusses thresher damage and its iireveiition, protein content, 
<‘Olor, i)lumi)ness, and uniformity and jmrity of sample. Harley standards, 
promulgated by tlie ('alifonda l>e])artineiit of Agriculture on May Id, IdUli, 
are u))peiided. 
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Tiie potassiuiii-iiitrogen ratio of red clover as iiifluenced by potassie 
fertilizers, P. Emerson aiui J. Rauton {Jour. Amer. Soc. Agrofi., 14 {1922), 
No. 5, pp. 182-192). ~~Vot cultvire tests at the Iowa State Pollej^e on the elYects 
of api>Iioati(»ns of various forms of fertilizers upon the amounts of potassium 
and nitroj^en on ihhI elover platds K**uvvn on a Miami silt loam soil led to con- 
clusions \\ Inch may he stated as follows* 

The amount of potassium taken u]) hy red clover from a soil varies with 
tiie tremtmeut applied. Tim soluhilit.v ot soil potassium, as indicated by the 
percentage taken up hy the phuit, is in(r(‘ased hy applications of manure and 
of acid phospliate, or of comhinations of both. The ability (d red clover to 
take ui> potassium also varies with the compound sup])litHl. IVitassium is 
taken up in the smallest amounts from potassium (dilorid and in larKcr amounts 
from potassium sul[)hate, while under some conditions tlie ])otassium in 
kainit may he talaai up entirely. 

Applications ot lime in the form <*f calcium carbonate to an acid soil ap- 
j)arentl> have no <df(‘ct on tlie solubility of nativi" soil potassium, but may 
possibly overstimulate nitrate production. Tlie iKdnssinm-nitrogou ratio is 
Avidened slightly by aiijilicalions of lime, but is narrowed by applications of 
manure or acid ]»hosphate, or both, in the presence of lime. 

The effect of fertilizers on yiehl and market condition of coni, W. R. 
Ellf.tt and T. K. W'olie {Jour. Amur. }8oc. Ayron , V/ (1922), No. 5, pp. 

158). “Data iiresmited at the Virginia 10\i»enment Station, from 4-y(*ar rota- 
tions, continuous cro)»ping, and green manuring experiments, including corn 
and various aiipUcutions of fertilizers, indicate strikingly that the materiais 
which iixu'cased the yields of corn, 1 phosphates and stable manure, also 
increased th(‘ percentage of uiark(*labh* grain The same materials have been 
found (E. S li., 41, p. to increase tlie yield of wheat and to reduce the 

injury from winterkilling and the Jle.ssian lly. 

Svaldf Orion oats, A Akeumax {t^wnycH ftsadvHfor. 'ri<i.Hhr., 32 {1922), 
No. 1, pp. h-20, fiyn. 2). — Orion oats, a new earl> black oats variety originated 
at Svahif, is (Ies<'rihed, and the n^sults of comparativ(‘ t<‘sts Avith this variety 
and otliers of similar origin and value, conducted lor a series of years In 
(lilTerent jiarts of SwimIiui, are reiiorted. 

In a 4 >ear test ending in 1920 Orion oats mi the average headed in Tst days 
and ritiened in <S8 da>s from tlu‘ tiim^ of seediivg. standing next to the earliest 
variety of tlie six under comparison. ( Jerinination tests made for three suc- 
cessive years in tw'o localitiixs showi'il that Orion ranked high in gerniinatlve 
ability among nine varieties compared. In the Aveigbt and quality of gram, 
based on the pereentage of hull, Orion stood slightly under tlie other varieties 
in the test. In yielding capacity the variet.v stood among the leading half of 
the nnmher of Aarieties in the tests carried 011 in two difi’ereiit localities for 
three and four ytairs, resjiectively On the basis of these results it is (‘oii- 
cluded that Orion oats is a valuable addit'on to the varieties groAvn in Sw^eden 
and that it is well adai»ted to certain northern localities. 

Pborniium tena\: The New Zealand fiber industry, E. H. Atkinson 
{New Zedl Jour. At/i 22 {1921), Nofi 2, pp. 81—80; 4, pp. 203-216; 5, pp. 283— 
289; 6, pp, 31,7-350; 23 {1921), Nos. 2, pp. 103-107; 5, pp. 298-302, fiys. 28).— 
A corx'lse account of tlie production of P. iena.r in New Zealand, with chapters 
on the development of the industry; botanical characteristics of the plant; 
tiber extraction and milling; grading, marketing, and uses; and diseases and 
inse(*t pests. 

[Work with potatoes at the Sitka Station 1, 0. C. Oeoiuieson {Alaska Stas. 
Rpt. 1920, p. 19). — Trials of [Otato varieties and seedlings are described as 
heretofore (E. S, R., 44, p. 528). 
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The effect of different iipplicatioiiN of artificial fertilizers on improved 
and unimproved potatoes, L. IIiltnkr and F T.anc; {Landic. Jahrh. Bayern, 
11 {1921), No. 4-5, py. 259-272 ). — On a liuinus sliot-clay soil, bask* ainnunts of 
(K) k]?. of phosphoric acid, 100 k^* of y)otash, and .*50 of nitro^i^en, per hectare 
(58 4, 89, and 20.7 lbs. per :nTe, respectively! and don])l<‘ and triple these 
amounts were aiiplied in 1914 to Alte Uet:ensburaer, an untniiirovtHl potato 
variety, and to .Iubt*l from newly iinprovtsl set'd and from se(‘d p:rown com- 
mercially for some time Similar applications were made in 1919 and 1920 on 
in^w Parnassia seed, commercialized Parnassia, and Erdin^nn*, an ordinary 
variety, with the basic idiosi>horic a<'id redu<*(‘d to 15 and the potash to 
60 kf?. 

On un(reat(‘d plats tlie Ion?;er-p:rown imr>ro\ed varieties avera^e<l the hi^diest 
in yield and the unimproved seed the* lowest Even with the heaviest tertili- 
zation th(‘ unimproved seed did not tHjual the yields that the others made with- 
out fertilizer Tuber jiroduction was projmrtional to the im rease in fertilizer 
application. The yields of the new improveil stock averajred hij^iier than the 
okler impro^ed stock, imTi'asin^^ with ila‘ su(‘C(‘ssi\ fertilizer applications and 
fcreatly exciHulinj? those fioni <*ommercial se<‘d. 44ie improvtHl seed, not yet 
commercialized, also ^ave a liit;h net profit. 

The inff lienee of ov«*rfertilizatiou on tlie yield and dev eloyiinent of pota- 
toes, L IliiTM'.K and F. Lano {Ijundu lUvicro. II (1921). No. if~5, pp 

272- 50S) .Applications of SO ke of i)ho«phoriC amd, Md k;:. of jiotash, and 
66 k;.: o1 njtro^.>en p(‘r hectare, and ,‘l and 1 times these ainonnls, alone and in 
combination, w er(^ made to ^^'ohltmann potatoes on a humus shot clay soil. 

\\'hik‘ ver.\ strong appli(*ati(»n.s of tertilizer }j:a\(‘ iirolitable yiidds with the 
variety and sod einjiloyed, the> inlluenced the s<‘ed value' of the harvested 
tubers very untavorably With this pailicular variet.v and soil, and probably 
with similar varieties and soils, extraordinarily hij^li tuber > ield and clear 
could be (‘Xpected with the usi* of rc'centl.v bred seed from a lumod jiGtato soil 
and very hmh fei'tllizer appli<*at ions. IlowtAcr, it is felt that sulIi overfer- 
tilizatioii can only result in restm tin^ tlu' .vield of tlu' sia^l stock and lead to 
('xhaustion when ('oiitinually ]>racticed in tin' saint' ari‘a. This unfavorable 
comlition could be j:i(*atly mili^.iated b.v the use of stable manure and j^rtH*n 
manures. 

Potato spraying [cvpcriiiients in North thiroliiiaj, Z E. AIi.kalf {Norik 
Carolina Sia. Rpt. 1921, pp. 52, .7,1 l- In tests eonduett'd at the Buncombe 
Substation in 1921 to determine the valin* of different spra.v mixtures for tin' 
control of insects and tunmus pt*sts on the Irish potato, all th(‘ materials used 
had a favorable influence on yield. 

In comparing twm Hordeaux-ar.scnate sprays, one of whitdi contained 4 lbs. of 
copiier sulphate and 5 lbs. (*f lime and the other 8 and 4 lbs of the same 
materials, the stronger mixture gave the larger .vield, 158 bu. per acre as com- 
pared with 151 for the weaker mixture and 95 for the che(*k area. The ma- 
terials were hand applied and usiyI live times. 

A comparison on a different area, of hand spraying with machine siiruying, 
in w’hk'h the same materials were usiyI but with a different number of appli- 
cations (four with bund and five with machine) showed the greater gain in 
yield in favor of hand spraying. The yields were as follows: Check 125 bu , 
machine sprayed area 146 bu., ami hand sprayed area 154 bu. per acre. A 
comparable urea sprayed with arsenate of leinl alone yielded at the rate of 
182 bu., leading the author to suggest that arseiiati' of lead does not equal 
Bordeaux mixture in promoting yield. 

lulluence of fertilizers on yield and maturity of soy beans, G. I... 
SciiTJSTEK {Jour. Amcr. Soc. Agron., 14 {1922), No. 5, pp. J9S-197 ). — The aver- 
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age (>I six years’ yields of soy beans grown in a rotation on a Sassafras soil and 
receiving applications of nitrate of soda, pliosjihates, and muriate of potash, 
alone and in combination, and manure are reiMirti^l in this contribution from 
the Delaware Experiment Station. 

The data presented siiow that the higliest yield is closely corridated with the 
highest weigiit o1 the harvested crop, and that tlu‘ number of immature 
beans per IdO gm. gradually inci'easi^s as the yield decu'eases. There was a 
marked increase in the cjuantity oi immature beans and a niarkcnl decrease in 
yield from the jilats wher(‘ muriate ot potash was omitted. Substantiating tln^ 
obser\ations of Lipmaii and lilair ( E. S, K. 41, p 2.4), muriaU* of potash in 
(‘onibination has produced bcdier r(*sulls than wlu*r(* ust^l alon(‘. nea\.^ appli- 
c'ations of niannr(‘ (.4 tons per a<‘rt‘) gn\<‘ the best results as to yield and ma- 
turity. In tin* abseiK'(‘ of manure, applu'atmns of 2ed lbs. of a(‘id phosphate 
and 74 lbs of muriate of jiotash ar(‘ i (‘commemhHl. W’ltb tiie achent of lower 
pn<*es, more potash shoidd be usrnl Nitrate of so<la does not seem to product* 
desirable results with soy bt‘aiis either as to matui-ity, yield, or tinancial 
rtd urns. 

Experiments with sugar beets in Italy, .1. la-. \’ii,moi{i,\ ((Vuap/ Rend 
A(‘ad. Ayr. France, N (7.92 ?)• 4, pp 07; -74 ,* (ifa(d(fcd in dour. Aar, J*iat, 

V. fivr., (7.922), No Ji, pp. S/f, Hd) Tims is a rcaxirt ol exr>ei iinents with 
sugar be(‘(s made by O IVtuiHU'ati at R<»\igo, Iial\, with conclusions wdiicb can 
be Hummariz<*d as follows 

The sails of mangani'se and aluminum, Imuic acad, and borax wtuv nt'gligibh* 
in their (‘ffect on tlu* > lelds of beets, uiiti'rt di/.cd jdals giving itdds espial to 
treated jilats. 'Three t.V]K‘s ot roots w(*re nott*d in tlu* si‘('oud-\’car seed bet*ts, 
those retaining n<‘ai-l.\ completely Ilnur foi m and weight bnl witli v(M*y lilth* 
or no sugar, Ibosi* (‘banging .sliapt* and adding wt'iglil b\ luwv pt‘i‘iplu*ra I forms 
and wdtli a notalile in(‘i*t‘ase in sugar, and intc'rmediale types. 

An exatd relation was not tonnd ladwauai Ibe sjiacing oi tin* ]ilant and the 
W'eight tlH‘ beet c'ould attain. 'Tlit* beets in wide sjiat'ing avmaged largtu’, but 
large betels w(*r<‘ also found with narrow spacing and vtn-y small beets in 
large spacing 'J’la* wtuitlu'r conditions in snccessiNe seasons can vary wauglUs 
tuiormoiisl.v . The idea of taiithatiug eitln*! sugar or (oragt* bta^s In w ide dis- 
tances to olitain large sizi* is considertul valn(d(‘ss from botli techni(*al and 
practit'al standpoints, h’oragt* btads, twcui of large sizt*, inixtMl with sugar 
beets do not jmoent the normal development of tlie latter. 

Defoliated betds art* always ])oor in sugar, the incr(*ast* in sugar is stopped 
by strljiping olf tin* lea\(*s, and |irodiictioii of new' U*aves is made at tin* expenst* 
of the sugar coiitaiiuMl in tlu* root. Tin* differenct^s in tlu* form, vv(*iglit, and 
sugar (‘onfeiit of plants originating from the same glom(‘riilc are dt‘(‘med of 
more or less imiiortance. I’he variations suggest tliat a )a‘<*t glonuM’uh* is nor- 
mally a family comprising indiMduals with but slight homogeneity, a pbe- 
n(mu‘na traceable to (‘ross-lertilization 

The sugar iiidiistry in its first century, 1821—1031, E ,1. S('IJu:h {La 
Jndustria A'iucarcja cn hk Fn))icr CcptciKi) lo, Bucnon Aircn: 

Fcrrati Bros., 7.927, pp. pis. .25).— A eomjirebensive aecount of the sugar 
industry in Argt'ntiiia, coiisid(‘ring the introduction jiiid dissemination of flie 
crop, the development of the industry in Tuciiiuan, the sugar regions of the 
Tlepublic, refiner ies, Die alcohol industry, institutions furthering the sugar 
industry, (‘iiltiiral methods and held practices wdth sugar eane, cane grow'ers’ 
a.ssoclati()ns, methods of sugar manufactuj’o, produetion, coiisimiption, and 
commercial movtunent of siigai, sugar legislation, status of the sugar industry 
in producing countries, and tlie future of the sugar industry in Argentina, 
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The indeterminate growtli factor in tobacco and it« effect upon devoloji- 
ment, D. F. Jones {(icuetivs^ (! (1921), No. pp. //V/.s*. 5). — Crosses 

Ixtvveeii the indeterminate nmtant and the ori'::i)ial tyi)e of (hiban tobacco, 
descendants of tlie material ilescribed by Ha>es and ih‘inhart (E. S. 11., 
81, p. ^3), were wStudied at tlie (^ainecLiciit State Station. The occurren(*e 
(»r this aberrant form in many ai^ricultural \arietie^ ami its Imliavior has been 
ilescribed also liy Allard (E. S K, 41, j) 14b). 

“The hybrid between 1h(‘ mutant and the original stock, which upon fuirl> 
^^ood evidenci' is h(‘t(‘rozy^oiis in only a sin^de factor, dilT(M‘s in an appiMrinble 
mann(*r from eifhm* pa nail. Normal growth and i (‘priHln^-t pro<H‘ss(*s are 
dominant, but the intermediate nature of the hjbrid delays tin* time of tlower- 
in;i: and permits a larj^er growtli and tlierebn-e <^reater reproduction capa<*tl\ 
Jn a short -season (*nvironinent the latm* maturit\ would lie a disadvantage 
but oth(‘rv\ise tlie hybrid is sujiei jor to (ither jjarmit in size* and ability to pro- 
duce seed, . . 4’Iu‘ hapioid comlition >na> in particular instaiu'cs, be aihanta- 

geoiis even on a pundy inheritance liasis, and this tact must be taken into con- 
sideiation in comjiaring hetm'ozx goiis and homozygous ( oinbinations “ 

Svaliif Kiibiii spring vvfieat, A Akmiman {Sn'm/cs ( t sodcHfor. Tufskr., H2 
(1922), Ao 1, pp J/H 2/J) - This \ariei\, a cioss betwt‘en th(‘ Dala and Kolbeii 
spring wheat \ai‘i('ties, is desmdbed as an tmrl.v si>ring wlnait adapted to 11u> 
climatic conditions of middle Sweden. Tla* lesults with rebnamci^ to growing 
pm’iod, (jiialil.N, and .Nielddig cai»acit>, as indicatial in coinparatiM‘ tests witii 
othm* mwv and standaid vari(‘tl(‘s of spring wh(‘at. aie gi\(‘n in tables and 
discnssisl 

As shewn by tlu* residts <d ic'^ts, (1 k‘ growing pm lod of Itubin was about the 
same as Had of Ihda. while the padding <'apa(dl\ Manned somewhat higher, 
in straw' prodmMion Hk' new \ari(d\ stood eompai'td i\ ely low, while in rust 
r(‘sistan(‘e it was intmanmliatc* ladwanm the parent soils Tlie average buslud 
weight ill expi'idimnits in t»rogress at Cltuna from IPld to 1P2I W'as 57 S Ihs, 
tor Kuhin, 57 t Ihs for Kolhmi, and 57 Ihs for l>ala. fh'om tln^se and tlu‘ 
r(‘KSults of a numhm* oi other local experiments it was comduded that Kuhin 
spring wdieut is a \arietv of \alin^ for mi<hli<* Swedmi and for tlie higher alti- 
tude's of tli(* interior n*gions ol tin' sontliern part of tin' count r.N. 

Wheat growing afD'r fallow in eastern Oin^gou, i>, E Stfphias and (1. U. 
JlYsr.oe (Orepon Sta. Hul 190 \1921). pp 35, jnfs. 12). .\bout 3,-5t)(H>d acres 
are annually dexoted to wlieat in llu' IS eouiities east of the (Va.seade Moun- 
tains in Oregon. Wlieai is grown principally utter summer fallow% and the 
area seeded. ex(dmlmg that sumnii'r fallow'ed, about eepials the acreage of all 
other ee'rc'uls and torage crops eombiiK'd (hiltiiral din'i'tion based on experi- 
ments at tlu* Moro Substation < E. S. K, 44, p S2(i) are given 

Spring disking befon* late sjn'ing plowing kilh'd weeds, saved moisture, and 
inen'aseil > lelds, wlu'reas sjiring disking before early spring plowing did not 
pay. Burning stubble is not avh ised. The higliest yitdds and best quality of 
wdieat wen* produced on early -spring-iilowed summer fallow. Winter w’heut 
after eaidy sfiring plowing averagml 0 3 hu more per acre than after late spring 
plowing, and 2.8 bu. more than after medium early siiring plowing. Fall 
plowing and medium early spring plowing ior summer fallow gave similar 
yields, wliih* late spring ))lowin,g lor fallow produetHl low^ yields and soft 
wheat. Ten-ill. plowing averaged only O.b bu. per acre more than 5-ln. plowing. 
Moldboard jdowiug in the fall gave slightly higher yields of winter wiieat 
than disk plowing. The use of the subsurface packer did not increase yields, 
and the surface packer gave only slight Increases. The 9-yt'ar avi'rage yiehl 
of winter wiieat was reduced 1 bu. per acre by spring harrowing. 
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Early seeding: of from 4 to 5 pk. of treated winter wheat p<^r aere gave the 
highest yields at Moro. Large-kcrneled varieties, like Early Baart, should be 
seeded thicker. 

The highest yielding w’inler wheats, Kharkof, Argentine, Turkey 1571, Hybrid 
128, and Hybrid 128, and other winter and si>rlng wheat varieties are described 
briefly. Early Baart, Hard Ecnleration, and Federation spring wheats have 
practically ni)lac(Ml Pacific Bluestcni in eastern Oregon, and with an increase 
in yield of from 20 to 80 tier emit. A wheat survey in eastern Oregon showed a 
total of 41 varieties grown commercially, which could profitably be reduced to 
not over seven 

Winter wheat oiityielded spring wheal but did not eitiial tlu‘ latter in milling 
quality. Kharkof was the best milling winter-wheat variety. Milling and 
baking ti'sts are reported, from which Hatxl Federation, Fed(‘ration. and Early 
Baart art' indicated as good milling spring wheat .s. 

Washington’s new seed law, IT. Behu (♦sVer/ M'or/d, 11 (1922), Ao. 10, pp, 
SS, 40 )^ — A summary of the ^eed law of tiie Slate of Washington, as amended 
in 1921, with (‘oinmcnt. 

HOKTICULTUEE. 

[ Horticultural investigations in Alaska!, O O OKoaersoN. (J. W Oasski{. 
M. I) Snodckass, and F. E Uadkh (AlasKa Sfos Rpt. 1920, pp IS- 19, 20, SI, 
32, SS-Sii 4S, 57, 58, 63-00, fio^. 2 ) — In (*onforiml\ w th those of T>rcvif>iis 
years ( E. S. U.. 41, j) 581). this ie[>ort contains information relative to various 
fruits, V(‘getables anil ornamentals mi(l(*r test at the Sit lea and otlu'r stations. 
Brief reports from s<*t tiers ami other iiartk's coin'erriing th(‘ Ix'havior of sei'ds 
and plants distributiNl in tin' jiast by tin' stations an' also iiu'luded 

In stravvbc'iTy brc'i'dnig inv I'st igat ions (‘ondm'ted at the Sitka Station, two 
native species, Fragana vhilovusiH of the coast region and F platppcUiJa from 
the interior, have been used with marked success as pollen parents in various 
crosses. The iiollination of Hollis, a <‘(*mparatively hardy variety, with F 
chiloeiisis resulted in many promising vain'th's, some of vvliicli wei(* propa- 
gated on account of hardiness and cx(*ellcnt flavor. I'nfortunately, tlu'sc par- 
ticular seedlings lacked in tirrnness of Ix'rry and bright I’cd (‘olor Additional 
crosses involving the nst' of these hybrids, imiiorti'd varieties, and F. plat uprtnla 
have yielded strawberries of sujierior merit, which havi' been lUstrihiitcd to the 
other stations for trial and proiiagation. In ail, tlie Sitka Station has pro- 
duced and tested aiiproximately 12,000 seedling strawberries. 

Among many rasi>berries tested at th(‘ Sitka Station, the (hithhert has 
proved the best variety for the coastal region, being a free grower and a 
prolitic bearer of large, w’^ell-fiavon'd berries. Many of the lietter known va- 
rieties of red, white, and black currants arc grown successfully The goose- 
berry has also proved well adapted to this region 

Among the progeny of a cross Ix'tvvccii the Euthbert raspberry and tlu' 
native salinoiibcrry (Rpbuft spcctahili,^) , one plant was found to b(' exceptionally 
worthy of propagation and was named the Ikuisonberry. This hybrid form 
resembles both parents and hears fruit of good flavor, light-yellow color, and 
of fair siz(*, hiit unfortunately is lacking in general vigor. 

Among 40 varieties of upph'S tested during a period of 12 years, only 2, 
Yellow Transparent and Livland Baspberry, have proved satisfactory. In some 
seasons the fruit of Yellow^ Transparent compares favorably with that grown 
in the States. None of the cherries, either sw'ct^t or sour, have proved adapted 
to Alaskan conditions. The Early Uichinond, however, has in some seasons 
set fruit. Bears also have been found to be unsuited to the environment. 
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Although many of the more deHirahlc ornamental plants, including lilac, bush 
honej suckle, (k>toneaster, mock orange, and Rosa rugosa, are hardy on the 
coast, only one, R. rugosa, is able to withstand the winters of the interior dis- 
tricts where, because of its la'auty and hardiness, it is luglily esteemed. An- 
nuals, bulbous plants, aT»d \arious house jdants may, with i)roper care, be grown 
successfully. Practically all the half-hardy vegetables, cabbage, cauliflower, 
turnip, peas, celery, etc. are grown witli success. Tin* greenhouse operations 
although mat(‘rlally haiidi<‘a])ped b.v the almost continual cloiidiiies.s prevailing 
during the winter season, ha\e not been without avail, chrysanthemums, cint*- 
rarias, and calceolarias being grown satisfactorily. 

Data are jiresented on the beha\ior of various vegetables, small fruit.s, and 
flowers at the Rampart, Fairbanks, and Matanuska Stations. 

Report of the division of horticulture [North (ktrolina], I). Matthews 
ET AL. (\07lh Carolina t<ta Rpt. 1921, pp (W~66 ). — The activities of the year, 
under various proji'cl headings, an* briefly r(*viewa*d without tlie inclusion of 
data. 

A test of ^12 varieties of iKicans indicated that Schley, Stuart, and Alley are 
tile most dosiralile for eastern JN'ortli Carolina. From observations upon the 
production and cliaracter of nuts from individual trees, it is evident that 
marked variation exists among tlie trees of a single vanet.x even wlien gnnvii 
under the same environmental conditions. Iinesti gat ions dealing wdth methods 
of budfling and grafting ]K*(‘aii trees indK'ati'd that a eombination of botli opera- 
tions should be (*{nplo>ed in onier to secun* the most satisfactory results. Ihised 
on experience, it is thought tind in (U'dei to be entirely successful, tup-wau’king. 
as a g<‘n(*ral lule, should be coidiin'd to trees not over 8 to 10 jears of age 
Variety tests with the strawbeiry ba\<* not n*\eai(*d aiij kinds which sliovv 
KUjK'riority as comnu*rcia} b(*rri(‘'- to Klondike and Missionary, w^edl-known 
sorts. 

[Report of th<* division of horticulture, Washington Station], O M. 

Moiuns (WashiHf/lon Sfa. Col liul J67 {1922C pp .Sf.l i . — This brief progress 
report, containing im data, disfusses the work of tin* year ende<l June 30, 1021. 
Ferlilizer tests in or( bards in Sjjokaiu* Valley indicated that while many of 
the more common fertilizer materials are of no particular ^aIue in that locality, 
the use of eo\er crops and nit rogen-heanng fertilizers gives indication of 
favorably stiimilating tref* growth and fruit production C)f the cover croiis, 
liairy vetch, held peas, and r(‘fl clover ha\e yieldetl gratifying results. Further- 
more, it is probable that cf)ver crops should be on the ground during the entire 
summer season. 

In the Wenatchee and Yakima districts, nitrogen-bearing fertilizers are the 
only ones that have given consistent results, hut even here some soils have 
indicated no response to fertilizers of any kind, leading the author to believe 
that the physical condition of the soil is more Important than the plant food 
content. Alfalfa has proved specially satisfactory as a cover crop in these 
sections. 

Studies of the factors affecting the keeping quality of fruit seemed to indi- 
cate that the degree of maturity attained ami the temperature to which the 
fruit is exiK)sed during or prior to harvest probably exert a marked influence 
on the keeping quality. 

Cabbage strain tests, H, H. Zimmerley {Virginia Truck Sta, Bui, 37-38 
(1922), pp. 211-220), — A comparative study of several strains of two commer- 
cially important cabbage varieties, Early Jersey Wakefield and Charleston 
Wakefield, carried on at the station for two successive seasons, revealed singular 
differences In time of maturity, type of plants, yield, and tendency to bloom 
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without hoadiuj?. In conformation with the custonuiry practices of thiB section, 
the seed was sown in late September, and the young plants set in their perma- 
nent location in December. The plats were arranged in triplicate. That por- 
tion of the cro]) harvoste<l in the lirst three cuttings was designated as early, 
the balance as late. 

The strains of Early Jorst‘y Wakelh‘Id range<l in total yield in 1920 from 
0.13 to 9.9 tons, in 1921 from 0 54 to 9.87 tons i)cr acre. In 1920 the (Charleston 
Wakefield strains \aried in total yield per acre from 7.10 to 11.9 tons and in 
1921 from 10.0 to 14 22 tons. Notable ditferen(*es were also rep(»rte<i in the 
time of ripening of the ditferent strains of Earl> Jerst'y WaKctield. The 
earliest strain onlyielded the latest strain hy 4.4 tons per acre during the earlv 
part of 1920 and by 4.73 tons during the corresponding iieiMod of 1921 Certain 
of the strains \vere so late in maturing as to bo of no \ahie as an early crop. 
In many easels oarliiicss was c<nTclated with liigh yield 

Although 11u‘ (^arly fields of tlx' (CJiarleston strains were ndalive]> small, 
(fiiite sharj) ditlereiices were lecorded in this respeil, ranging in 1920 from 
none to 3 93 tons and in 1921 from 0 4 t<» 3.5 tons. ’J'lx' (‘arly strains of Cliarles- 
ton Wakefield W'ei*e superior to the late strains of lOarly ,l(‘rsey Wakeflidd. both 
in early and in total yii'ld Tlie percentage of plants prodiuang luvniature 
flowHU*irig stalks, given in tabular form for tlH‘ dinorent strains in 1921, shows 
a range in Early .lersey Waketield of 4.7 (o 25 3 pm* cent and in Charleston 
Wakefield of 14 to 31 3 

In comnamting upon th(‘ n'snlts of the iiuestigntion. the author points out 
tliat aUhoiigh kkiiiy .leisey Wakc'tudd w'as out.Mehlcd by ('i)arl(‘ston Wakeiiidd, 
tli(‘ early \ariety is, nc\ oi i1k4('ss, of (‘qual valiK' on m count of maturing a 
greater pro] lort ion ot its crop at a time wlnai liigb )>ri<*es usua!l\ [»r<‘vail. It is 
b(‘iieved that coinnK'rcial cabbagi* gro\\(‘rs sbonhl t<‘st s(‘ed sloi'Ks pnwions to 
gi'neral planting 

Blanching, harvesting, and marketing of <'(‘I(;ryt 'i Statiu (WcHtern 
\\ a!^hiH(fton Hta Bifiio 10 ( 7,922 1 , Ao 2, //;>. 39-32, //V^v. 2). ''rids com- 

jjrises brief jiractical directions 

Central wire bracing for fruit trees, L. C. Har.naud {(UiHfornin Sta. ('//c. 
2Jilf {1922), pp. 10, /ifffi. 8) --Information is presented relative to 11 h' methods 
ami c'ost of siipjiorting the limbs ot fruit trees by a central ring system of wire 
bracing. Tills metbod of bracing, found to be more durable and mueh less ex- 
pensive o\er a period ot .\enrs than the old system of wooden props, has an 
added advantage in not intt*rfering wuth tillag<‘, irrigation, or liarvesting oper- 
ations. Furthermore, the wires, bidden in the trees, do not detract from the 
appearance of tlw' orchards. 

The apricot in California, W. E. Hoavaku {(kilif(tnna Sta, (Jirc. 2SH (1922), 
pp, 53, fUjs. 9). -Following a fireliminary statement relative to the extent and 
the location of the apiicoj growing indnslr.v in Oilifornia, general information 
is prehcnted conceiidng the selection of suitable stocks, planning and plant- 
ing the orchard, pruning systems, wire bracing, cultivation, cover crops, irriga- 
tion, thinning fruit, spniyiiig, frost prevention, harvesting, varieties, and cost 
of production. 

Harvesting and handling apricots and plums for eastern shipment, 
W. V. Dubuz (California Sta. Ciic. 239 (1922), pp, 2/f, figs. This is an 

illustrated (urcular of general information pertaining to harvesting, packing, 
and loading of apricots and plums tor transportation to the eastern markets. 

Harvesting and handling California peaches for eastern shipment, 
W. P. Dubuz (Californda Sta. Circ. 2J,1 (1922), pp. 21, figs. 13 ). — Similar to 
the above, but dealing with the iieaeh. 
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Karvestiiifi and handlinjL^ daliforiiia pears for eastern shipment, W. P. 

Dukuz {(Uiliforma Sfn ('uc (/022), pp UK 1 Ujh, This is of a similar 

nature to Uie above, hut relating to the pear. 

The handling, shipidng, and eold storage of Bartlett pears In the 
Paeifie Coast States, .1 U Mac.nkss (T. >v. J)vpt Apr. liul 1072 (1922), pp. 
16 ). — The Bartlett, esinnatcMl by the author to eoin])riso 50 per ecait of tbt' 
Oregon and Washington and 75 per ('(‘lit of I he (bilifornia pear crop, is pro- 
duced in those Sta(<‘s uinha* a range of* 1(MniH‘rature aiul humidity con- 

ditions. Thiis paiier. following an eaihm report by (h(‘ same author (E. S. B . 
44, f) 421. relates jo th(' lollowing sludi('s- (1) The effect of time of picking 
upon Ihe lvc*(‘ping. (uiting, and currying (piahties of Bartlett luuirs, (2) varia- 
tion in keeping and earrying (pialitit^s (d fruit from dinVrenl scu-tions, and (H) 
jli(' !)('->{ m(4hod of iiandling and storing pears 

Finding that tK'ars tiicloal too early were inclined to sliri\el and fail to attain 
,1 satistaejory edibility, an attempt was made to dis<'ov(u’ nu'ans of aseertain- 
ing (li<‘ prn])er degr(K‘ of maturity tor picking Observation of the fruit showeci 
(bat about the time' pears were tirst i)jcked tor shipinmit a layer of brown 
colon'd (*ork.v <‘<41s was formed ov ('i* tb<‘ lenti<M'N. Pnw ions to tlu' formation 
ot (bis la.v<'r immersion of tlie fruits for from 15 to *10 minutes in a strong 
s<4ution of 111 ( 4 by l(*n(' Idm* left a dee]» blii<‘ color in 1h(‘ b'Uticels, while sub- 
‘<o<iu(*nt dipping left only a slight stain Although fruit could lie picked safel.v 
at this stage, it was found that inu(4i b(‘l|('r (piality resnlU‘d when the pears 
w m'e loft on tlie Ii'M' for about f\>o w (M‘Ks longer. 

Marlo'd dilTeiences were' recorded in the mimlXM* ot da\s Ibat Barthdt jx'ars 
obtaineil (lont diftm-iMit s(M4ions would keep In g<‘n(ual, the districts with 
re]ati\<4y high t(‘mp(‘ratnr(‘s and l(»w bnmiditv iiroduced the longer keeping 
and b(4ter c.irrymg trnits, liata on llu' prevailing temperatures and (^om- 
]»arativ<" ket‘i>ing characlm ist les an' shown in tabular form for various im- 
portant I'artletf seiMlons. To offs<4 nnfavoialile (*in ironmental (‘onditions, it 
is U‘conmiended that I’cars from sncli <<‘etlons lie pre<‘oole<l as soon as [lossible 
after harvesting 

('aiming pe'ars should )h‘ allow(‘d lo remain on (he treses until the green color 
is imdi'rlaid witli a ><41ow giouiid, sin(‘(' during this int(‘rv('ning stage there is 
a rajiid increase in sugar and improvement in llavor. li wgis found that fruits 
(h'stined for storage jinriX'Si's would k(‘ep IxUti'r after removal from the storage 
if allowed to rea(‘h this yellow -gi eon slag(* o{ maturity Storage rooms should 
be maintained at 1^0" F., at wlueb temperature pears may be kept from two to 
tliive and soiuetiim's li\«» months TNairs nunovi'd whib' still bard and green 
and allo\v4'd to ripen gradually at (»0 to 70" develnp(‘d a satisfactory aroma and 
Mnvor. 

Scald (»n storc'd pears was largch prevented b.v allowing fruit to reacli the 
vellow-green stag(' of nialunt.v befort‘ harvesting Of six lots of pears pi(.*k<’d 
from the same tre(‘s on dune Mn, Jiil.v ik 14, and 24, and August 3 and 13, the 
tirst three lots showed pruf tically 100 per cent seald injuiyv, the fourth 50 per 
cent, the tifth practi<'al]y none, and the sixth was entirely fiw. 

Vine pruning; systems, l \ 4'. BioLE'ni (California Sta. Circ. 2^7 (1922), pp. 
Ji. JipH. S). — Thre(‘ systems ot pruning, head, cane, and eordon, deemed by the 
author to be best adapted to California conditions are described, with dis- 
cussion of the advantages of each and tlie varieties for whidi each system is 
particularly adapted. 

Some changes in the ccmuiosition of California avocados during growth, 
C. G. Church and E. M. Oh ace (TJ, Dept. Aff7\ Bvl, I07S (1922), pp. 22, 
lip. 1). — A report of chemical and physical studies with several variefit's and 
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Heedliiigs of (California -^jrown avocados examined at different stages of maturity 
in order to obtain acciirati* data on the proi)er stage a1 which fruits should be 
Imrvestod when designed for shipment to distant luarkets. Determinations, 
tlm results of which are presented in tabular form, include sr)ecific gravity, 
moisture, ash, fat, sugar, nitrogen, and crude tiber. 

The smallest seeded varieties, Fuerte and Sliarpless, containtnl the greatest 
proportion of edible matter, over SO per cent. The liighest protein content, 4 
per cent plus, was tound in Lyon. At maturity Fuerte contained almost 30 
per cent fat and Lyon and Fnel)Ia over 25 per cent, while the minimum, 15 
I)er cent, was found in Dickinson. Taft contained tlie least til>er of any of tlie 
varieties. Witli the exceidion of Fuerte, where a slight decrease in density 
was recorded with tin* ad\aiicing season, the sinrihc gravity did not vary 
during the su(*cessive ripening stages. 

The proportion of edihl(‘ matter increased in all varieties with the approach 
of maturity, hut tluo’c' \\cr<‘ no well-delim‘d lines of demarcation to indicate 
stages of njiening. The amount of moisture varied inversely with the amount 
of fat and decreased toward maturity. The fat conpmt showi^l a constant 
increase up to a certain stage, which jMdnt is thought hy the authors to be 
correlated with satisfactory ripening. The varietitxs studied readied tliis stage 
as follows. Fuerte in December; Fuehla in F(‘hruary ; Spinks in Mardi; Sluui>- 
less in April or earlh'r: Lyon, Blakeiiian, and Taft in May; and r)i(‘kinson 
undetermined. Re<lucLrig sugars were found to diuTease markedly with the 
approach of maturity, hut the range uas iusidlicient to lie of any use in esti- 
mating degree ol ripeness, (hnide liber content showed hut little change during 
the entire development of the fruit. 

Jn comparing data obtained in analyses of fresh and stoied samples of the 
same lots of fruits some important differences were rei'orded. The specith' 
gravity was loiind to vary according to varie(\ and to the of analysis. 

In several instances the proportion of pulp increased during storage, due, in 
the author’s opinion, to the more complete separation of jniip from skin in ripe 
than in immature fruits. The variation in water f‘ontent in fresh and stored 
avocados w'as x>nicticall.v negligible, being 0 7 per cent for 40 samples. The 
percentage of ash w^as tound uniformly higher in stored fruits, u fact which is 
also dt'cmed iiy the auUiors to he due for the most part to the greater case in 
separat’ng skin from pulp in rpie fruits, the flesh adjacent to the skin being 
found to be peculiarly rich in ash. Protein was soniewdiat higher in the stored 
fruits, and fat content in stored samples show'ed a decided tendency to increase 
while the fruits w’ere still immature. This gain in fat is accompanied by a 
decrease in sugar content. In conclusion, the authors state that because of 
the brief duration of the investigation and the limite<l amount of material at 
hand they are unable to recommend any maturity standards for any of the 
varieties studied. 

Studies on the irrigation of citrus groves, K. K. I’homas (Calif onvia f<ta. 
Bui, 34i (19^2), pp. 35S-S70). — Realizing that citrus trees are more sensitive 
to an excess of water than many other crojis and that many growlers use exces- 
sive quantities of water either intentionally or from the use of improperly 
arranged systems, studies were conducted lii 1936 and 1017 in seven groves 
in Los Angeles and Orange Counties, Caiif., to obtain information on rational 
irrigation practices. The soils of all seven groves included in the study were 
of a heavy type, with wilting coefficients ranging from 9 to 19 per cent 

In the belief that irrigation furrows are usually much too long, moisture 
determinations were made in plats located at the upper and lower ends of 
812-ft furrows, having a fall of 16 ft. The data obtained showed that much 
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less water w^as present in the soil of the lower plat than in the upper. The 
subsoil of the upper plat was also found to contain much more moisture, and, 
inasmuch as orange roots rarely penetrate bcdow a depth of 4 ft. in heavy types 
of soils, the water In the lower strata was deemed not only to be of no benefit 
to the trees but probably to carry down with it certain soluble plant foods. 

A study of the en’e<*t of location of trees in res[K‘ct to irrigation ditches on 
appearance and productivity, in which two adjacent 0-tree plats, one at the 
upper end of a 528 ft. and the other at the lower end of a 248-ft. fiiriow, 
were used, indicated that certain trends in the grove may rectdve an injurious 
excess of water. Marked differences were recorded in the appearance of the 
trees on the respective plats Those in the lightly irrigated area had an 
ahundaiue <>f green leaves and produced a good crop of oranges, while in the 
heavily irrigated plat the tre(‘s dropjanl many of their leaves and produced 
only a light crop of fruit, lu 1917 the lightlj^ irrigated plat yielded 55 boxes 
and the other 24 hox(‘s of fruit 

111 order to aseertaiii the b(‘st periods for applying wafer, determinations were 
made of the available moist iin* in the soil of groves that wore irrigated at 30, 
45, and 00-day intervals. Th(‘ data, given in tabular form, indicate that of the 
three periods, the (>0-da> was the most satisfactory. All the plats jirobably 
received more watm* than was essential for the best development of the trees. 

To determine (he comparative effect of deep and shallow cultivation on tlie 
water-absorliing power of th<‘ soil, two adjiu*ent groves of similar soil type and 
t)oth watennl at OO-day intervals were suhjectiMl to different cultural soil treat- 
ments. In one the soil was harrowed lightly after it had become sufficiently 
dry to work and lat(‘r was tilled to a depth of 7 to 9 in. In the second grove 
the soil was burrowed to a depth of 3 to 5 in. b(‘fore it was properly dried, 
followed by two or three cultivations of a similar nature during the interim 
preceding the next irrigation As a result, the trees in the imiiroperly tilled 
area suffered from a lack of moisture, both truit and halves becoming wilted. 
The moisture content of the third and fourth of soil in the poorly tilled 
area remained below the wilting eoefiicient after July 5 and vvas below wilting 
in the upfier 2 ft, for a part of the time. 

FOEESTRY. 

Important forest trees of eastern United States (1 8'. Afjr,, Dept, 

(lire. (/.922), pp //). — The information containeii in this circular is 

reprinted from Uepartmeiil Ihilletin 803 (M S. K. 44. p. 94). 

A manual of Indian timbers, J S. Gamiu.k {LotuJon: l^anipson 1 jOh\ 
Marston <£• <^o., ht(t., 1922, 2. ed. \ret? and enl.^, pp XXVJ + SGS, pJs. 21).— 
This reprint of the second edition with some additions and corrections presents 
an account of the growth, distribution, and uses of the triads and shrubs of 
India and Ceylon, Including technical descriptions of their wood structure. 

The western larch In cultivation, A Henry {Quart. Jour. Forestry, 16 
(1922), No. S, pp. 161-77 ^). — A report on the behavior of Imix oceidentalis in 
Europe, in whltdi it is asserted that this species apparently is not adapted to 
European conditions, being equally as subject to canker as the indigenous 
sriecies and exceedingly ditticuU to propagate in the nursery. In many cases 
the good trees averageil only from 5 to 10 per cent. Furthermore, on account 
of the erect, narrow habit of growth, the tree is unable to assist in suppressing 
the grass which ordinarily is very abundant in plantations.* 

Evaporation and soil moisture in relation to forest planting, F. 
Korstian (Utah Acad. Sci. Trans., 2 {1918-1921), pp. 116, 117 ). — In studios 
16960—22 4 
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comlucUMl in ihe iVlunti Nutionul Forost, Ufali, by tlio U. S. I>, A. Forest Scm- 
vice to (l('terinino the value t)f natural plant ^rowtli as a to the value of 

sites for forest planting;, reciuMs were taken in connection with experimental 
plaiitinp:s of western yellow pine {Piniis pondrroaa) upon the evaporating 
j)Ower of the air and upon (he nioisture eontciit of the soil on five different 
sites, namely, manzanita ( Ai cioafaphi/Ilos ptaiypJiylla) , Mdld apple (Peraphyl- 
lum raiiiosiHftiinum) , sagebrush { Ai tanisia tnileniata) Hat. sagebrush tint de- 
nuded of all vegetation, and oak brush {QiirrcvH yamhelli). Tlie air readings 
were tak(ai nith th(‘ aid of the Ehingston porous cup atuuuneter, and soil 
samples wen^ colh'cted at lU-day intiTvals. 

The e\ aiioraling pouer <»C (In^ air and tlie mailable soil moisture appeared 
to be the ch ct jdiysical fa< (ors in binifing the growth of plants in the chapar- 
ral zone, the results indicating that a satisfactory exiiression of the two fac- 
loi’s could be iudieated by tlu^ ratio of (‘vajioratiou to soil moisture. The 
study of natural i egidal i(»n as indicator of the valui* ot soil for forest jilanf- 
ings leads to the (enclnsion that the presence ol ])lants with deep roots and 
Avith crowns capable of atTordnig partial shade, sufiKdiMd to proteid hut not to 
smother young forest frees, is suggeslne of successful afforestation 

Deieetiou of overgrazing by means of iiidieator pliiiits, INI Amh uson 
(Vifrh Arad 1 Y’rca.v., 2 {1^18-11)21) . pp, o 6 ‘“ 0 «S) - The existma’e (T various 
plants, ineluding sne(*z('Ave(Ml {Jlrloiium hoopVHu), uigg<'rhead {Rudbvrlxia ovn 
deutalis), (aru'ci'd (Madia (doiacrafa), ycdlow mustard {Soj}Jnn inrif^a), knot 
weed (PolyooHVin sp ) and senecio (Rrntt^io sp ), on grazing lands to an (‘xtent 
which indicates the snjifu-ession of more desiralde species is c(»nsider(‘d satis- 
factory evidence of an (oergrazed condition Furtliennoro palatalde shrub', 
sueli as the ser\ icei^eiTA { Kan finwh a i s]).), and sno\s])erry { ^funplKa lem pn\ 
sp. ), wlimi iiiJuM'd b.A overgiaziiig w<‘re found to 1 h‘ pri'sent (dther In a stuliby, 
uidiealtliy condition or wholly dead Tln^ al)s(‘nc(‘ of rejirodmtion of asjieii on 
areas naturally suppoiting this tie»* is aiso <l('S(‘i ilK‘d as an indication of oaci- 
grazing Sugg«*s(:(ons ai(‘ giAeii tor tlie pievi'idion of ouu’grazing by tlu' ere('- 
lion of fences regulating tin* moAiaiuuit of cal the 

The relative eost of making logs from small and large (iiriber, I >, fliaici: 
(CaiUorjua Rfa. Pal. 2,22 pp. d/7~odd, Jiy 1} An economic study, the 

results ol which are presmited largely m taimlar lorin, dealing witli the cost 
of various operations in\oI\(*d in the fallnig, limbing, marking, ami bucking of 
logs in large Imnbermg (uitci prises in tb(‘ Sierra Nexada Mountains, tkilif. 

In a study of the irillueuce of Aariation m trunk diameter at breast lu'igid 
upon tin* cost of logging, compntations Axere mad<‘ lor ('acb 2dn gradation for 
logs ranging betwe(‘n 18 and 4 S in A gradual im naise was observed in llie 
cost of operations coiTelatcnl wJib decnaiso in diameter. It cost three turn's 
as nnieb per M. Ih M, to make logs from 18-in. as from TS-in. trees, and it is 
beliCA^ed that the costs Avoidd undoubtedly rise rapidly with each further de- 
crease in siz(‘ heloAV 18 in. A graphical delineation of the total cost and of 
the cost of each of the four associated operutious shows that limbing was the 
only one of tin* four operations whose cost did not rise with the decline in 
diameter. 

liUmber: Its maiiufactiire and distribution, It. C. Bryant {Nctv York: 
John Wiley tf Hons, Inr ; J.ondon: Chapman tC* Jlall, Ltd., 1922. pp. XXl-\-539, 
figs. 156) — I’reparod as a forest school text ami reference liook for instructors 
and students in lumherhig, this well-illustrated treatise embraces a discussion 
of the entire field of lumber iiroduetion, including nianufactiuTng equipment, 
lumber manufacturi', markets, and marketing. 
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DISEASES OP PLANTS. 

Division of plant patliolog:y, K. D. IIkai d i Woshhioton Col. Si a. BuL 167 
(1922), pp. 38-4S ). — In oontininUion of ]>revioHs sliidics (K. S. K., 45, p. 242) 
the uutljor Rivos nn account of stiahcs of th€' rclati(ui of siK)rc load of ludi- 
vidiiul grains to the porcentn^o of snnil in wheat. The cxjua'inionts a^^ain in- 
dicate that resistaiil varhTi(\s when seeded in the sprin;; will rarely have snf- 
ticlent smut to justify the expense of seed disinfection It is also found that it 
will he p<>ssihle hy nucr<>sco])ieal analys<‘s to predict th(‘ pei c('ntai;e of smut 
wdtich wall apjiear in the si)rin;:: seedines, and wall indicap^ \\h(*n tlu' omission 
f)f seed disinfecthm is practi(*al. t’ontiiuKMl invc'sti^at ions in seed treatments 
show’od tliat i>erfCN:‘t control was stM-un^l hy treatintc se(‘d with hypoform, chloro- 
phol, copixM' carhonate dust, anhydi'ous coi>iH'r sulphali' <lust, and sulphur with- 
out any injury to ^rerininalion Set^l treat(‘d with formaldehy<l(‘ and copt)er 
sulphate* ga\(‘ a rcduciMl ^;(*rJuiuatioii and some tra<'es of smut 

Tlu* occurrenee of foot rot of wheat in (ht* Spokane Valley is repoi’te.d, and m 
connection Avith the discaisi* a funinis was tV)und in constant association with 
tlie basal lesions, hnt all atlemids to sfuain* a si)orc-!)earinfc form has<* faded. 

The r(*sid(s of contimied ohs(‘r\ ations on the w'(‘stern hlmht or yellowxs ol 
tomato are ?j:hcn in whudi the author reports tin* failure to se('ure (niUinvs o( 
Rhizo(‘tonia. Isolations made from diseased material showed that both Uhiy.oe- 
tonia Jind Fusarium are i)r(*s(*nl, and the possibility of the tw'o fimiLd actin:; 
tottether to ia*oduce (lie disease* is lK*incc invest iiratc'd. 

A brief i(‘poit is yiveai ol iihud diM‘as(*s observed in the* surv(*y of the State. 
Aiiionp: the lU'W^ dis(\Mses rej>ort<‘<l are h(*ad smut of proso, due to ChCUioo pavioi 
niHiaccl, luauateale elis<‘.me on (‘arrot and straw heiT.v, root knot fd straw’horry, 
Jlhfzoctonia <livSf‘ase of wat(‘rme!on, and the blister rust ol white pine. 

Fruit and vef’etable diseases, K V Stvkmvn, J. (J. Fh\(ur. and .1 T. Sh \n 
( innesoia Sta BkJ t99 [192!), pp. 7 75, JutH. dcS). — A pojmlar deserijition is 
jiiveu of fruit and Noyedahh* dts<‘ases known to oe-enr in Minnesota, to;j:ether 
with brief dise ussion of ;rener.al <*ontrol measures, and sperilie control measures 
are ^^i^en wdierever such are known 

f Pfiytopatholf>«iical studies, llonief i I* Siaz Pdio! TVe . A’o/ar, f»nJ 
^fnls . J (1920), .Vos' 5-h pp 5p 5.1; 7-iS’, pp 101, 102: 2 (1921), A ox 1- Jp pp. 

7-9, ]>p. 9], .05) — Brief notes in (he* tirst of these four iiumhers refer to 
.'■'ludit's on Mar.^onut lupUnnUs m walnut lu’anches, Asirroo/stis )a(h(‘is tin 
association wilh a l\\llmim) on loh:e-<o sct*d iihds, Ciovo,^ puv\ inn sp. in oak, and 
on r(*sistanc(* to cold as studied hy lhuitaii(‘IIi tuid pre\iously nol(*d (10. S. B., 
‘Id, p 525; 4J’, ]>. 22t»). The second number deals wdth a le.\ f scorch of Ir/.s- 
/iorrtifina and I. pcrmanica in Tt.d>, associated wilh a liiiiirus (sup]>osedl.\ 
Svptorin iridis), also abnormalities in lloral shoots of an Acacia, due supposedly 
to Aevidium svhn rinf in thii, and hrutudi knots of Cis>>t(^ sp , due apparently to a 
Uroinyc(‘s (probably F. (dadinnanr^) . In the third number brief aeeounts are 
j^iven regarding^ inycorrliizal relations between Ba.sidioin,> cotes and arboreal 
phniierojrains, the ascojilion' form of Rhocodidla casfaneac (S( Icrotinia /ixca- 
dohil)crom‘i) y and the asco])hore form of oak OTdium ( Mivro.^pkacva sp.). The 
notes in the fourth nuiuher refi*r to a Menispora (M. ipicrospora) on chestnut, 
the Identity of Aci'ospena mirahilis with Spirospora castaueae, .and n severe 
disease of almond tre(‘ (Ftitiicladium aniygdali) . 

Work of the phytopntlioloftieal laboratory of the Seientltlc Institute of 
Tiido-Chlna, P. A^incens (Bui. Apr. Inst Set. Saigon ICorhin China], 3 (1921), 
A^o. 10, pp. S07-S2S ). — Besides dealing with insect pesls. this account crives 
notes reganllng cryptogamic diseases of rice, rubber, and other economic plants, 
indicating causes wdiere known. 
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Alternate hosts and biologic specialization of crown rust In America, 

I. E. Melhus, S. M. Dietz, and F. Willey {Iowa Sla, Research BuL 12 {1922), 
pp. 211-236, figs. 2). — As a contribution to the crown-rust problem and its 
control, the authors report investigations with the common grass hosts of 
crown rust growing in oat-producing sections. 

It was found tliat crown rust {Pnccinia coronala) on oats and Calama- 
grostis canadensis may use all of the American and two introduced species 
of Khamnus as alternate hosts. The separation of the species into several 
specIeKS or forms is not considered justitiabU^ in America. Crown rust on 
oats produced normal neeidia on R. cathartica and R. lanceolata from wldcli 
the rust spreads to oats, and these two species of Ithanmus are considered the 
most dangerous ones in the oat-growing i)ortions of the country. The four 
most common grass hosts in the oat-growing sections of th<^ United States are 
said to be Arena sativa, C, canadensis, Lolium perenne, and Ifolcus lunatns. 

The form of crown rust on oats is said to i)e muther highly specialized 
nor limited in its host range, C tribes of grass emhinuang 10 genera being 
subject to atia(‘k The form occurring on V. ainadcnsis attacked 14 genera of 
grasses, and that on Uoliuin is able to inft‘sf 1.*^ genera. Tlie form occurring 
on Holcus was the most highly si>ecialized to host range of the forms studied, 
being conliried to a single genus of host plant. Oats was found to be a com- 
mon host, with varying degrei^s of infection for all of the forms of crown rust 
studied. 

A bacterial disease of the Arum, W. F. Hewiey {Gard. (liron , S. ser., 69 
(1921), No, 1187, p. 152).— k serious disease of Arum, hrietly described, Is 
being investigated. The causal organism proves to be a bacillus, apparently 
not identical with B. aniidvae causing a rot of the calla lily hut identical with 
an organism which has been under investigation for some montlis and which 
produces a rot of tomato fruits, potato tubers, cabbage stalks, and turniiis. 
It is transmitted dii drainage water and manure and is fa\ored by heavy 
watering. Treatment, apparently successful, lnv(dves removal of the conns 
from the soil and treatment with formaldehyde, mercuric chlorid, or hot water. 

Dime as a cure for clubroot disease (Gard, Ohrm„ S. ser., 69 (1921), 
No. 1192, pp. 205, 206). — TAme, though effective as a remedy for clubroot dis- 
ease, is so slow to mix with the soil that, according to examples cited, four 
years or more may elapse before it can act effectively upon the plants to pre- 
vent the disease. 

Cereal smut control, E. Henning {K. Laiidlbr. Akad. Ifandl. och IHdsIcr., 
58 (to 19), No. 7-8, pp. 451-lflf9, figs. 4). — Experimentation is detailed in tabular 
form with discussion, as carried out during 1910 on control through seed treat- 
ments of stinking smut (Tilletia tntici), flag smut {Uroeystis occulta), and 
loose smut (Ustilago hordei). 

Stinking smut and physiological splitting, von (Ukon-Eldinoen (I)eut. 
Landw. Presse, 7/7 (1920), No. 75, p. 5 Ilf, fig. Z i.—lMethods and means tending 
to lessen or exclude physiological variations ar(‘ relied upon to minimize cereal 
stinking smut. 

The use of chloropicrin as a disinfectant of cereal seed, A. Fiutit and 
A. Mango (Gior. Chim. Indus, cd Appl, 2 (1920), No. 12, pp. 677-682) .—Pnra- 
slticldal efficacy is claimed for chloropicrin if used in the dosage and under 
the conditions here detailed. 

Oat dry spot, R. ScMEimu (Arb. Biol. Rcichsanst. Land u. Forstw., 10 
(1920), No. If, pp. 307-358). — A detailed study has been made of oat dry spot, 
dealing chieffy with the i>rcsence and proportions of substances intended to 
supply nutrient, stimulant, or other requirements as influencing this disease. 
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On the supposed occurrence of seedling infection of wheat by means of 
rusted grains, W. L. Waterhouse {Ann. Appl. Biol, 8 (1921), No. 2, pp. 81, 
82). — As bearing upon the claim of Hungerford (E. S. R., 43, p. 540) that stein 
rust is not transiiuttod from one wheat crop to the next by means of infected 
seed grain, the author earned out a histological examination of rusted seed 
wheat grains, the results of which are said to confirm Hungerford’s conclusions. 
It is considered extremely unlikely that rust mycelium in wdieat grains brings 
about infection of the idant. The mycelium of other fungi is often present 
in the developing plant, howiwer, and this might be mistaken for a rust 
infection 

Wheat yellow rust, E IIennino {K. lAindthr. Akad. UnneU. och 'J'ldshr., 58 
(i919), No. 7~8, pp. Jf0f~J/18, pi. 1; also in Mrdiivl Ccniralanst. Forsoksw Jord- 
hruksoniKidct, No 192 (1919), pp S~20, pi. /).— An account (partly tabular) is 
given of A\heat yellow rust if*uccn\ia plnmarum) in Sweden, of resistance 
thereto, and of factors mtluencing prevalence. 

A new cucumber disease, T. IvTndeobs (K. Landtbr Akad. Ilandl. och 
Tfdskr., 58 (1919), No 7~8, pp. tigs. 7). —Venturia cucunierina n. sp. 

IS technically described in connection with a cucurbit disease, which is dis- 
’*uss(*d in connection with an account of infection experiments. 

Potato diseases, Quan.ier {8oc. Path 1 c// Fiance, Bui 7 (1920), No. 
pp. 102-118).- In addition to a discussion of tlie litlle known forms of potato 
disease', attention is given to several obscure potato diseases as regards their 
real nature, jiropagation, and suggest<*d control measures. 

Potato leaf roll (l)cut landir, Pnssi, 1/8 (1921), No 12, pp. 81, 82) — 
l.>is(‘uHsioii is given of the results of recent ivsi'arcb in Holland and els(?where 
on potato h'af roll 

Corky scab in potatoes ((lard. Chron., 3 scr , 09 (1921), No. 1783, pp. 97, 
1^8). - Owing to the fact that the <‘ombined effect of corky scab and second 
growth had caused the imiiression that resistance to wart disease had broken 
down in some of tie' iiunuinc varieties, and ow'ing filso to the seriousness of 
corky s('ab in certain districts, expi'riinents w(‘re staited to test the resistance 
of certain forms to corky seal), using varieties generally immune to wart 
disease in .soil known to he .seriously infected with tlie scab organism. The 
results are given in detail for the sevtu'al varietu's. 

Treatment of seed potatoes for .scab and black scurf, J. G. Brown 
(Arizona Sta. Idmcly If mis for J'anncfs, No 138 (1922), pp. 4, fig. 1). — Arizona 
soils, pariicularly those in the southern part of the State, are said to be com- 
paratively free from potato scab (Oospora) and black scurf (Rhizoctonia) , 
though the former is often and the latter is almost always present on seed 
potatoes shlpiied in for seeding purposes. 

Suggestions regarding protection and involving seed treatments include the 
mercuric chlorid method, regarded as the best, and the formaldehyde method. 

Second rei)ort on the reaction of American potato varieties to the wart 
disease, F. Wetss and R Orton (Abs. tn Phgtopalhologn, 11 (1921), No. 1, 
p. 57). ““Tests are reported of varieties of potatoes in regard to their suscepti- 
bility to potato wart disease. Up to the present, 78 nanie<l varieties of Ameri- 
can origin have been tested, of which 27 have been found hnmune. Of 51 
seedlings from the U. S. I>epnrtment of Agriculture, 12 were immune to the 
disease. 

The present status of the potato wart In Pennsylvania, W. A. McCubbin 
(Abs. in Phytopathology, 11 (1921), No. 1, p. 58). — As a result of surveys in 
1920 and 1921, the potato wart wms found in 53 towns and villages in 9 counties 
in Pennsylvania. The actual area infected is said to he less than 100 acres. 
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Wart disease in potatoes and soil sterilization {Gard, Chron*, S* ser,, 69 
(1921), No. 1779, p. 1/9). — Experiiaeiilation at Bristol, at Ormskirk, and in 
Lincolnshire (the tirst mentioned credited to Barker, the last mentioned to 
Kussell) gave discordant though in part encouraging results. 

The problem of the inlundtance of immunity to wart disease in the 
potato, i:. .r. Collins (Gard. Vhroii., 2. ser., 70 (1921), Nos. 1821, p. 260; 1822, 
p. 271, figs. 2; 1823, p. 290: 1825, p. 31 J/; 1820, p. 326). — Following an examina- 
tion of theoretical considerations and experimental data, the conclusion is 
reached that seedling pottJtoos should undergo wart disease trials In tlieir hrat 
or second year, either in trial ground or by inoculation. Some means should be 
devised whereby promising stocks and breeding types held by southern sclen- 
tilic breeders could be fostertnl under more favorable conditions. Tlie evidence 
brought forward points to tlie inheritance of susceptibility to wart disease as 
a domiuaul factor in potato. 

A Phytophthorii crown rot of rhubarb, W. 8. Beach (Abs. in Phyto- 
pathology ^ 11 (1921), No. 1, pp. 55, 56). — A crown rot of rhubarb i)revalent in 
Philadelphia County, l*a., in which the buds, petiole bases, and roots are 
affected, is described. 

Fungus diseases [of s<)rghuiri millet in East Africa], H. iVIoRSTAT^r (Art). 
Jiiol. Jietclisamt. Land v. Forsfir., 10 (1920), No. 3, pp. 203-267). — Fungi briefly 
discussed as found in East Africa affecting sorghum millet include Vstilago 
ernenia, XJ. rriliana, U. sorghi, ToJgsporium volke)isil, T. fhlifermn, PuccnnUi 
purpurea, Botryodiplodia sorghi, Ccrcospora sorghi, Colletotrichum andro- 
pogonis, and Darluca sorghi on P. purpurea 

Beet nematodes, N. A. Kemnek (K. Lauthr. Akad. ITa)idl. och l^idshr., 59 
(1920), No. 2, pp. 125-130, 2). — Discussion Is given of injury to beets by 

nematodes ilittcrodcru svhachtii) and of attempts at control. 

The mosaic or mottling disease of the sugar cane: The main facts of 
the case to date, O. A. BIakberJ (luicrnatl. 8ugar Jour., 23 (1921), No. 265, 
pp. 12-19, 2>h 1).~-Ai\ attempt is made to present in compact form the main 
signiflcarit facts to date regarding sugar cane mosaic, the [iresent outlook, and 
liie possibilities regarding its control. To this is added a sliort list of related 
publications. 

An Important new disease of the cultivated sunflower, II. K. Mouuis a ml 

1) . B. Swingle (At),'?, in Phytopathology, 11 (1921), No. 1, p, 50). — In the sum- 
mer of 1920, the authors observed a new disease of sunflowers in several parts 
of Montana. The disease seemed to be associated closcdy with a fungus corre- 
sponding to HeJvrothna lihertiana. The roots and crowns are attacked, causing 
the plants to wilt and quickly die. The disease spreads in Uie field by exten- 
sion of mycelium through the soil, and if it attacks fields when the plants are 
small heavy damage may be expeeted. 

Treatment of tobacco seed and suggested program for control of wild- 
fire and angular spot, F. D. Fromme and 8. A. Wingard (Ahs. in Phylo- 

2 ) athology, 11 (1921), No. 1, pp. 1/8, l/9).—A deserijUion is given of a method of 
treating tobacco seed with fornmldeUyde solutions for the control of these 
diseases. Tlie seed treatment should be supplemented by the use of new cloth 
for the plant bed cover, rotation or sterilization of the seed bed, and field 
rotation. 

Wildfire of tobacco in Connecticut, G. P. Clinton and F, A. McCormick 
(Connecticut State St a. lUil. 239 (1922), pp. 365-4^3, pis. 4)- — In connection 
with a survey of the tobuc(*o situation In Connecticut in 1920, the presence of 
llie wildfire disease of tobacco due to BaeteHum tabacum was revealed. In the 
present jHibllcalion an account is given of subsequent studies of the disease 
and the results of extauuments for its control. The cbaract<u’istlcs of the dis- 
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ease as it appears in Uie seed bed nud liold ace described, and suggestions are 
given of possible luetliods of introduction, agents of dispersal, (/verwintering, 
distribution in the State, etc 

In laboratory studit's tiu' authors isolated B. tal)avuut iroui wildlire spots on 
tobacco Iciucs. 'fhe orgaiiisiu was stiniied in detail and ('oiuparisons made with 
B anfjulatvm, the attributed cause of the angular leaf spot of tobacco (K. S. II., 
^10, p. 848). The relations of the parasite to its host, ein ironmental conditions, 
(dc., are described in detail. 

As a result fd' tin* in vest igat ions, suggestions are offered lor the control of 
llie disease, wbic'b ln\olv(‘ se(M! i)ed and field operations. In the se(‘d bed tb(' 
Mtidiors reconiHHUid sterilization of soil, sowing se(‘d from regions known t(* b(‘ 
free from tiie disease, care m w'aleiing and v^nl ilat ion, and spraying willi 
4-4 r>P Bordeaux niixtuic at wavkly inleiwals, begiiming with Vt*iy small seed- 
lings mid eont inning until planting m the tiehl has beiai eoiielude<I In the lield 
diseasi'd plants should not be set, and if disease is found iirompt rogiiing is 
recommended. If the liidd is badly attacked the crop should be plow^ed under. 
Where only a moderate* amount of the* ilisease is present late in the season 
infected U,u\(‘s may be nanoved from the ])lants and taken from the held. 

Inbei-itance of disease resistance to Thielavia basicola, .T. Johnson 
in Phytopatholofnf, 11 (/.92/), Ao /. p. f9) - -The resistance of a cross of the 
sus(*eptil)le White lHirle> variet.N ol tob:.(<'o ami the resistant Tittle Dut(*h 
type to T. hm^icola is reported. The hrst generation crosses i)ro\ed inter- 
mediate ill resist anei*. and tlie seeoml g(>iuu’ation sliow(‘d all tyia'S of ri'- 
sistance Sele<‘t(*d tyiu^s of the third gmieration eonlinued to \ary in some 
eases, while others bred true for fix* resistant I'hararter. Suseeid ihility is 
eonshhuvd the reeosshe <'<uidition. 

A new seedling disease of tobaeeo, iM. Sr.Aoo ( [Its in PJn/topathvlof/y, 
11 {19J1), A o. /, JfV ). — A disease of tobacco due to Fnsarnini afjinc is ri*- 
])ort('d from Fayette County, Ky. Inoeiilations maiii* upon si'odlings in the 
greenhouses in Madison, Wis , n'prodmvd the held symidoms on leavi'S and 
stems. Tin* disease is said to produce a variety of symptoms, rangaig from 
a type of dami>iiig-ofT in liumid air to a slight lirowning of tla* stems in less 
humid air 

[Ooiitrol of “ sand-drown ” of tobacco) (\orih Carolina Kla. Upi 19U, 
p. — a result of a single experiment, it is claimed that the u])plicalion 
of doloiuitic limestone at the rate of 1,IMK) Ihs. iier acre wdll pivwent “ sand- 
drown,” a common toliaceo disease. It was also found that the disease could 
he checked in the i‘arl> stages 1)> a .side application of magne.siiim. 

Apple diseases and tbeir control, AV. B. AI.mikk and B. A. Jeiile (A. V. 
Dept. Agr\ Bui,, 1921, Alar, pp, ppH. J). — Accounts and descriptions art* 

iu’iefly given of diseases causing economic loss to aj^ple growers in different 
])ortions of North Carolina. 

Prevention of apple scab {Oard. Chron., 3 ser., 10 {,1921), No. 1812, pp. 
11/8, Vt9 ). — A market gniwer reports a test of winter .spraying only for apple 
scab and other skin blemishes. W^bile results wdth lime sulphur are contra- 
diotory in some respects, it is asserted that in two jJaiitations a wdnter Bur- 
gundy spray gave practically clean fruit in casi^ of such varieties as Cox 
Orange Pippin, Arlington IMppin, and Worcester l^earmain. This confirms 
l)revious results obtained with copper sulphate, and is considered to warrant 
a positive conclusion regarding its value when used in winter as a scab pre- 
ventive. Suitable (potash) manuring, where needed, is also said to insure 
cleaner fruit, presumably by increasing resistance to disease. 

A core rot of apple and pear, B. PEYUONKr. {U. Bfaz\ Paiol. Yep., Roma, 
Boh AfeuH., 2 {1921), No, pp. 28-27, figs. J).— A rot originating in (!k* <*ore 
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and spoiling the fruit, in case of both apple and pear, is associated with 
Trichothecium t'oscum. 

On the occurrence in Britain of the ascigerous stage of a brown rot 
fungus, H. WoEMALD {Ami. Bot. [London], S5 (1921), No. 137, pp. 125-135, 
pl8. 2). — A Sclerotinia found on mummified plums at Wye in March, 1020, has 
been shown by cultural experiments in the laboratory and inoculations on 
fruit trees in the open to be the apothecial stage of the gray Monilia commonly 
found on plums and cherries in Great Britain. The fungus, which is de- 
scribed, is referred to cinerea. 

Varietal resistance to American gooseberry mildew in red currants, 
E. S. Salmon and H. Wormald {Card. Chron., 3. ser., 70 {1921), No. 180^, p. Jf7, 
fi0. 1). — In the fruit plantations at Wye College, Kent, an outbreak (of unusual 
virulence) of American gooseberry mildew has been followed by (he appear- 
ance of this mildew on certain varieties of red currant. A variety, supposedly 
Ilaby Castle, is shown with the summer (conidial) stage on the leaves and the 
winter (perithecial) stage on the stem (though not confined to the stem but 
occurring also, it is said, on the leaves). Fay Prolific intermingled with these 
plants and producing equally sappy young shoots remained immune. Other 
evidences of the resistan(*e of Fay Prolific were obtained. 

New disease of gooseberries [in Sussex] {Oard. Chron., 3. ser., 70 {1921), 
No. 1821, p. 262). — Losses ranging as high as 50 ver (‘ent of the bushes to 
growers of gooseberries in Sussex are said to have been ctuised during 1921 by 
Armillaria mellea. 

Grape diseases, R. Averin a-SaccX {Bol. Apr. {8ao Pavla], 22. ser.. No. 1-2 
{1921), pp. 6-15, figs. ^). — Discussion of local grape diseases is here confined 
to Capnodivm salioinum and Pestalozsia uvicola. 

Peronospora control, G. Cubont {R. Staz. Patol. Veg., Home, Bol. Mens., 1 
(1920), No. S-4 a pp- 35-40). — Milk of lime Is claimed to possess a fungicidal 
value very much lower than that of copper compounds, though the compara- 
tively high price of the latter may tend to continue the use of the former. 

Bordeaux mixture without copper, G. B. Tra verso {R. Staz. Patol. Veg., 
Rome, Bol. Mens., 2 {1921), No. 1-4, pp. 30-33). — This refers to a discussion of 
the claims of Villedieu noted previously (E. S. R., 47, p. 250). 

The inadequacy of sprays without copper, G. Bencker {Prog. Agr. et 
Vitic. {Ed. VEsUCentre), 4^ {1921), No. 38, pp. 279-281). — Furtlmr argument is 
offered regarding the claims of Villedieu (E. S. R., 47, p. 250). 

i/itrus diseases and remedies {Citrus Indus., 2 {1921), No. 10, p. 21). — 
An attempt is made by the Florida Agricultural Extension Division to give 
ne(‘es8ary first-hand Information regarding citrus foot rot, scab, wlthertlp, die- 
back, and stem-end rot. 

A study of the structure of the stomata of two species of citrus in rela- 
tion to citrus canker, F. T. McLean {Bui. Torrey Bot. Club, 4^ {1921), No. 4, 
pp. 101-106, fig. 1). — The essential differences between Szinkum mandarin, 
which is resistant to citrus canker, and Florida seedling grapefniit, which is 
susceptible, are believed to consist in differences in the character of the stom- 
ata. The differences are such as practically to exclude water from the stomata 
in case of the mandarin, whereas it more readily enters the grapefruit. A fact 
considered to be significant in this connection is that the bacteria are motile 
in water only. 

Cause of wastage in export of citrus fruits [I, B. P. Evans et al.] 
{Citrus Indus., 2 {1921), No. 10, pp. 20, 21). — A compact summary is given of 
the reports already noted (E. S. R., 46, p. 652). 

Mistletoe on lime trees, L. A. Boodle {Roy. Bot. Oard. Kew, Bui. Misc. 
Inform., No. 5 {1921), pp. 212-215). — ^A short account is given of the nutritive 
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and other relations between Visoiim allium and its lime tree hosts in England, 
particularly as connected with the production of abnormal growths, rots, or 
cavities in the hosts or with the reduction in size or disappearance of the 
mistletoe. 

[Diseases of coconut palms in East Africa], 11. Morstatt {Arh. Biol. 
Reichsanst. Land u. Foratw., JO (1920), No. S, pp. 228-242). — This portion of a 
report which includes also insect pests deals in a systematic way with fungus 
diseases of coconut palms in connection with fungi as follows: Flammula paxi- 
ana, Lenziiea vyclogramma, Psilocyhe samaoenais, Fames ohesua (UnguUna 
oliesa), F. lu(Hdvs, F. scmitostus, Poria rnvetuilac, Trametes decussata, Typhula 
hyalina, Vrcdo pahnaruni, (Pdjdtiola eocoinn, Mchola palmarum, JAniacinia 
iangaensia, Zukalia atuhhnanniana, Laestad^a cocophila, Rosellinia aancta- 
crnciana, Ji. rhnchidis, R. cocoes, Sphaerella gastonis, R. zonata. Chaetomium 
orientale, Metaaphaeria oocogena, M. cocoes, Hypoxylon cocoinum, Xylaria 
radicata, Valaa ehlorina, Kutypella cocos, Anihostoma cocoes, Aateridium ferrn- 
gincum, Lophiosphaeria tahitensis, Lachnea cocoes, Pythium palmivorum, 
Phyaariim chlorinurn, Phylloaticta cocoina, P. cocos, Phoma cocoina, P. pal- 
marum, P. striolata, Afacrophoma palmarum, Cytospora palmicola, Coniotliyrium 
cocoes, C. palmicolnm (^phaeria palmicola), Hphaeropsis cocoina, Chaetomella 
sp., Diplodia cocina, 1). cococarpa, />. cococarpa malaccctisis, D, palmicola, D. 
cpU^ocos (^^ palmarum) , Fhactodlplodia diicrsispora, Botryodiplodia sp., Lasio- 
diplodia thcohromae, Amphisphaeria cocos, Sphaeria columnaris, Aschersonia 
pisiformis, Endocalyx melanoxauthus, Coryneum cocoes, Pestalozzia palmanm, 
P. fuscescens sacchari, Hyalopus yvonis, Mycogone sp., Tnchosporinm palmi- 
colum, Jlclminthosporium incurx'atum, ThicJax iopsis paradoxa (T. cthnceticus) , 
and Oraphium sp. It also deals briefly with Bacillus eoli in connection with 
bud rot. An account is added of losses due to inorganic agencies, Including 
unfavorable soil conditions, drought, volcanic gases, lightning, and wind, and 
of losses due to such causes as giimmosis, little leaf, nut rot, and a leaf tissue- 
destroying disease of unknown character. 

An almond tree disease, V. Kivera (R. Pfaz. Patol. Veg., Rome, Bol. Mens., 
2 (1921), No. 1-4, pp. 28, 29). — This disease of the almond tree, the first stage 
of which is marked by ai)parent normality externally, the second by evident 
general decline, and the tliird by death of branches and finally the tree, is 
caused by Fomes fulrus. 

Some studies relating to infection and resistance to walnut blight, C. O. 
Smith (Calif. Dept. Agr. Mo. Bui., 10 (1921), No. 9, pp. S67-S71, pg. 1).— 
Walnut blight (Pseudomoiuis juglandis) , attacking leaves, nuts, catkins, and 
tender shoots of English walnut (Juglans regia), is probably transmitted only 
through the old blight lesions in which the organism remains alive during the 
dormant periml, coming to the surface under favorable conditions. It may 
occur on the surface of both leaf buds and catkin buds before spring growth 
begins, though the actual significance of such occurrence has not been fully 
established. Infection may not occur before the new growth appears in spring. 
Fog, dew, and late rains appear to be Important agents in the spread of the 
disease. Insects may carry the infection to some extent, and pollen has 
recently been shown to carry it. 

From inoculated sterilized soils the blight organism was isolated for 18 days 
but not after 25 days. Soil is probably not important as a carrier. Though the 
variety Ehrhardt appears less susceptible than Placentia and Seedlings, 
varietal differences as regards resistance are generally slight and may have 
comparatively little significance from the standpoint of protection against 
walnut blight. 
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Septoria leaf blight on the China aster, W. O. Gloyek in Phyto- 

pathology, 11 {1021), No. 1, pp. 50, 5/),— Commercial plantings of the China 
aster {Callistcphus vhniensts) in N(‘w’ York, are said to have been severely 
attacked by t>cptoria callifttephi n. sp. The organism is briefly described, and 
it is believed that seed disinfection and spraying the plant with Boa-deau\ 
mixture would l )0 satistactory control measures. 

The isolation of the orgaiiisni causing crown gall on Chrysautheiiiuni 
frutescens In Britain, II. Walkdkn {Ann. Boi. [Lowdon], 25 {W21), No. 127, 
pp. 137, 138). — It is claimed that a bacillus has been isolated from crown gall 
occurring in Great Britain, the characters of wliu*h app('ar to be identical with 
those of a type cult me of BavicHum tunic fucicn ft. 

The siioudrop fungus, S. Arnott {(Jard. (Biron , 3. scr., 6.9 {1921), No. 1180, 
p. 70, fig. 1). — After timely removal of snowdrop bulbs affected with Boiryiis 
{Polyaetifi) galanthiua and a dressing of the sod with flowers of sulphur, the 
disease did not aiipcar t‘V(‘n during the following season. 

The ascophorc form of Uhacodiella castaiieae, the cause of chestnut 
black canker, B. Peykonell {Atli B, Avead. Naz. Ltncci, 5. ncr.. Raid. Cl. Sci. 
Fis., Mat. c. Nal., 29 {1920), 11, No. 10, pp. 224-^327). — The fungus, R. caatancae, 
formerly indicated (E. S. K., 42, p. 747) as causing chestnut black cank(*r, 
is further discussed as to its characters, forms, and affinities. 

Control of white pine blister rust in Connecticut, W. O. Filley and H. W. 
IIicocK {Connecticut Btate Bta. Bui. 237 {1922). pp. 303-S2G, pin. 5).-~\ descri))- 
tlon is given of the wliiu* iiine blister rust for tlie control of which, in Connecti- 
cut, cooperative experiments between the station and the U. S. Department 
of Agriculture have Ix'on carried on since 19U), As a re.sult of att.emi>ts to 
control this disease, it is claimed that the eradication of currant and gcHisi^- 
herry bushes to a distance of 1,000 ft. from white pine will, In most cases, 
adequately protect the pine from the disease. Tlie eradication of Kibes is 
said to he practicable, e\en in regions wluu’e the wild sjiecies are abundant, 
and the work can be done by land owners at a comparatively low cost, 

A survey of white pine within the State was made, and it is estimated tliat 
tlie present stand is ir»0,000,000 ft. B. M., most of which is in liv(' counties, 

A summary account is given of investigations curried on by G. X^. Clinton 
and F. A. McCormick on tlie life history of the fungus causing the blister 
rust, a preliminary account of which has already been noted (E. S. B., 42, 
p. 247). Among the principal points brought out by their investigations were 
that infection takes place through the leaves, and that seedlings of certain 
two and three needle pines can bo artiflclally infected as readily and vigorously 
as the white pine. 

Some aspects of root diseases ol Hevea brasiliensis in Malaya, A. K, 
Sanuerson {India-Rubber Jour., 61 {1921), No. 25, pp. 27, 28). — It is stated 
that at present 20 different specle.s of fungi are known to attack rubber trees 
in the eastern Tropics. The root fungi almost invariably cause the death of 
the host after a shorter or longer time, the tree usually being doomed by the 
time the disease becomes apparent. The causal fungi are usually already 
present in the jungle timbei*, especially in the buried wood, before the Hevea 
is planted. Clearing the soil of this liarboring material Is considered a most 
important as well as expensive measure. 

Fungi causing root diseases of H. braHilicnsis in Malaya Include Fomes 
Ugnosm, F. pesiido-ferreua, F. lanuioensin, Poria hypohrunnea, Polyporun 
ruguloaus, UstuUna zonata, and Bphaerostilbe rctiens. 

Some of the fungi whbh attack Hevea roots are wound parasites, and the 
entrance of each Is greatly faejlitated by wminding of the roots. 
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Selective tliiuning out Is regarded as a valuable protectivt^ measure. Drain- 
age and soil aeration are also insisted upon. 

Phloem necrosis (brown bast disease) in Hevea brasilieiisis, A. 8. IIohnk 
{Ann, Bot. [/jondo?!]^ 35 {1921), No, 139t pin ^/57-'f59).- An is given, 

bused on the work noted belo^^, regarding tbe aeOial condition and causation 
in cases of brown bast of II. hrasilirnsifi. 

On brown bast and its immediate cause, J. li. Larmi i: and A. S. TIoknk 
{1 n<lia-RuhJ)er Jonr., 51 {192 L)^ No. 25, pp. 25, 25, ffgrs. 22).- Tlccording brletly 
the results of their study, tbe aiitliors claim tliat rep(‘at<'d iin estigations 
show that brown bast is diK' exclusively, in young bark laym-s, to a peculiar 
degeneration of the Avails of the snne tubes suilicient to ia‘e\ent them irom 
discliarging tlieir proiier functions. In tbe middle and outer layers tiie dis- 
(‘olor<‘d areas are largm-, owing to the fact that oilan- cells, parenchyma, 
medullary rays, and laliciferous \(‘ssels, all be(‘ome inv(d\ed in the l<K'al tissu • 
degeneration. Incipient stages ot the burr formation havi* been ob.served. 

Importance is attached to the fact that in u si>ecimen of btirk trom a dis- 
eased tree .showing degenerated out(u* sieve tubes, the youngest ones were 
healthy, and the tree appeared to be r(‘(*overing from brown bast. Apparently, 
stripiiing or scraping ameliorates the condition. 

Moldy rot fof recently tupped Hevea bark], M. Amin {Agr. Bui. Fed. 
Mulag Hlates, H {1920), No 3, pp. 174, 175). — Renewing hark of lubber trees Is 
attacked about tin in<*li above the tapiung cut by a Sphaeronema. The disease 
starts with small deiiri'SNed black si>ots which spread and soon present a 
grayish bloom Dampness huors the api>eavance and progress of the disease, 
which may start in low land and spnaid nji the slopes, being favored by 
moist ur(‘. Tajiping ofieratioiis may spread the infection, as may also wind 
and insects. 

Treatments as outlined include fortiiiglitly aiiplication to all trees of a mix- 
ture of tar, rnamolinum Plantarium, and w^•lter in the proportion of 10:25:65. 
Ten per cent Agrisid is said to he an effective substitute for the above. 

Certain host ]>laiits of l<\)mes ligiiosus and Ustulina xonata, F. W. South 
{Agj'. Bui. Fed. Malag Htatc.^, 8 {1920), No. Jf, pp. 242, 243) ---On an estate in 
Selangor ^ouug rubber liees were attacked by F. liguosus, wdiieh extended at 
least 2 ft. down tbe main roots. Areva vaiechu is recorded as a new host plant 
of 11. zonal a. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

Annual report of the Governor of Alaska on the Alaska game law, 

1921, S. C. r>()NK (('. S. J)cpi. Agr., Dept. Circ. 225 {1922), pp. 7). — This is 
the usual annual report on the Alaska game law^ (E. S. R., 45, p. 358). 

Control of the pocket gopher in California, .1. Drxox {California Nh/. Bui. 
31/0 {1922), pp. 337-350, figf(. 5). — Following a brief introductory account of the 
iiocket gopher {Thomonij/n sp.) the author discusses methods of destruction, in- 
cluding poisoning with strichiiin, trapping, flooding, fumigation with carbon 
hisulphicl and gu.soline, and the encouragement and protection of the gopher's 
natural enemies. 

This bulletin is a revision of Rulleliu 281, previously noted (E. S. R., 37. 
p. 757). 

The rat and the poultryman, L. K. Couch (Western Washington 8!ia. Birno. 
Bui., 10 (1922), No. 2, pp. ^7, ^8). — Methods of combating this enemy of poultry 
are briefly considered. 

The common haw’ks and owls of California from the standpoint of the 
rancher, ,T. I>ixon ((Uilifornia St a. ('ire. 235 (1922), pp. 17, figs. 7.9). - This is a 



560 


EXPERIMENT STATION RECORD. 


[Vol. 47 


popular siiiumary of Information on the more important hawks and owls in 
California. 

The starling: Is It injurious to agriculture? W. E. Collinge {Jour. Min. 
Agr. [London], 27 {1021), No. 12, pp. 1114-1121, figs. 4)- — Examinations made 
of the stomach contents of a large series of individuals showed the total bulk 
of food consumed in the year to bo 51 per cent animal matter and 49 per cent 
vegetable matter. Detailed examinations showed that the animal matter con- 
tained 2i0.5 per cent of injurious lnse<*ts and their larvae, 3.5 of neutral insects, 
and 2.5 of beneficial insects, 8.5 of earthworms, G.5 of slugs and snails, 1.5 of 
millipedes, and 2 per cent of miscellaneous animal matter. A further Inquiry 
iiito the nature of the vegetable matter showed it to consist of 20.5 per cent of 
cereals, 2 5 of cultivated roots and leaves, 15.5 of cultivated fruits, 7 of wild 
fruits and seeds of weeds, and 3.5 per cent of miscellaneous vegetable matter 
of a neutral nature. 

“If the monthly averages are examined, we find that the jiercentage of ani- 
mal matter is greatest in Ajml, May, and June, the respective percentages 
being 65, 92, and 87. The highest percentage of fruit is found in July, August, 
and September, and the highest percentage of cereals in September, October, 
and March. In some districts the total percentage of injuries during the 
months July to October is nearly 100; in other words, cereals and cultivated 
fruits form the main items of food during this period of the year. Sum- 
marizing the above figures, we find that 36.5 ix^r cent of the starling's food 
constitutes a benefit to the agriculturist, 41 per cent an injury, and 22.5 per 
cent is of a neutral injury. ... A volumetric analysis of the stomach con- 
tents of 40 nestlings show that injurious insects constitute 89 per cent of the 
total bulk of food, neutral insects 1.5, earthworms and slugs 6.5, and miscella- 
neous matter 3 per cent,” 

Thirty-fourth report of the State entomologist, 1918, E. V. Felt {N. Y. 
State Mus. Bui. 2S1-232 {1920), pp. 2SH, pis. 20, figs. 56). — Following a brief 
summary of the work of tlie year, this report takes up the details of the work 
with injurious insects, including the codling moth, the European corn borer, 
and the Moselle wheat midge {Vetndomyla) Thecodiplosis rnoscltana (Gehin). 
This is followed by notes as to the occurrence of other important insects during 
1918. A Study of Gall Midges, VII, dealing with the tribe Itonidldinariae, 
which is a continuation of the author’s monograph on the family Itonldidae 
[Oecidoniyiidae], is appended (pp. 81-240). 

[Report of the] division of entomology and zoology, A. L. Melandeb 
{Washington Col. Si a. Bui. 167 {1922), pp. 24-28). — In control work with the 
codling moth, calcium arsenate was found to be inferior to lead arsenate, and 
magnesium arsenate was still less efficient. Somewhat better results were 
obtained with the rod and clipper nozzles than with the spray gun, the ratio 
being an increased j)rotection over the unsprayed trees amounting to 7.5 times 
for the rod and 5.7 times for the gun. The improved spread resulting from 
use of ordinary laundry soap at the rate of six bars to a 2()0-gal. tank was 
not followed by greatly Increased control of the codling moth. The use of the 
insecticide without the spreader bettered conditions 6.9 times that of the 
unsprayed cheeks, while the addition of the soap raised this figure to 7.2. One 
brand of lead arsenate gave three times as much protection when used at the 
rate of 1 lb. to 50 gal, as when used at half strength, while another brand 
showed little difference in effect between these two extremes. 

The conclusions drawn from control work with the San Jos^ scale is that the 
actual strength of spray is not the only factor influencing Its value as an 
insecticide, that scales at Olarkston and Walla Walla are more resistant than 
scales at Wenatchee or Yakima, that dry polysulphids are not as efficient as 
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the ordinary liquid lime sulphur, that oil sprays are more rapid in action than 
sulphld sprays, and that there Is much variation in miscibility and efllciency 
among commercial oils A table is given showing the variation and mortality 
of San Jos6 scale resulting from treatment with various insecticides at the four 
localities above mentioned. 

In determining the effect of oil sprays upon the orchard leafroller, branches 
heavily infested with egg masses, collected during the winter, were sprayed 
and kept in the insoctary until the incubation jicriod was completed. The 
results in this forced development, which are reported in tabular form, show 
a romarkabh' resistance to standard sprays, there being scarcely an egg mass 
that did not show some eggs Iiatclied and a number of times amounting to vir- 
tually all the eggs ot the cluster. The resistance of this pest to spraying is 
due in part at least to the protective action of the glairy egg covering. 

Some prevalent insect pests and diseases, A. Frank {Western Washington 
8ta, JHmo Bui, 10 {1022), No. 2, pp. 36~SH). — A brief account is given of some 
of tile more important insect pests occurring in Washington 

Insect pests of economic plants fin the West Indies in 1920] (West 
Indian Bui , 19 {1022), Yo. 2, pp. 21f2-257). — Tlds is the usual annual summary 
(E. S. II., 40, p. 557) of tlu; occurrence of the more important insect enemies 
of sugar cane, cotton, cacao, citrus, sweet potato, peanuts, coconuts, Indian 
corn, yams, etc , in the West Indies 

[Economic insects in Germany], (1. LItstneu {Landiv. Jahrh., 52 {1019), 
Ergdnzungsh. 1, pp. 125-1 fp, figs. 0). — In reporting upon the results of work at 
the Phytopathological Station at Geisenheim, mention is made of two little- 
known enemies of walnut, namely, the walnut tree moth {Grazilai'ia roscipen- 
ncUa lliib.) and the traiiezeule {Caljfutma trapezina) , of the abnormal ovi- 
position of the grapevine mealybug {Daetylopius tHtis), of an outbreak of the 
grain thrlps {Thrips eerealium) , of the pigm> mangold beetle {At07yiaria line- 
aris) on beet, and of serious injury to pine and hemlock produced by Myzaphis 
ahictina Wlk. Mention is made of the stomach contents of the crow (Corvus 
frugilegus) and of several other birds. 

[Contributions on economic Insects] {Ztschr. Angew. Ent., S {1021), No. 1, 
pp. 227, pi. 1, figs Jf5 ; ahs. in Ucv. AppT. Ent., 0 {1021), Ser. A, No. 12, pp. 
605-61 /f). — The papers here presented (E. S. R.. 45, ]). 655) relating to insects 
of economic importance are as follows: A Contribution to the Knowledge of 
tile Fauna of Forest Utter; Fine Tr€*e Utter Investigations, by S. K. Pillai 
(pp. 1-30) ; Investigations of the 8imulidae, il (E. S. R., 43, p. 51), by K. 
Frlederichs (pp. 31-92) ; Contributions on the Rape Weevil {Ceutorrhynchus 
assimilis Payk.) and Its Parasite, Triehomalus fasciatus Thoms., by R. 
Heymons (pp. 93-111) ; How is Injury by the Pea Moth {Grapholitha dorsana 
Fab.) to be Avoided? by R. Kleine (pp. 112-118) ; Arsenic Salts for Combating 
the Codling Moth, by Herrmann (jip. 119-124) ; Insects Infesting Spruce Cones 
and Spruce Seed in Upper Bavaria, by G. Holste (pp. 126-160) ; Two New 
Chalcldids from Spruce Cones, by F. Ruschka (pp. 161, 162) ; The Original 
Habitat of the Grape Phylloxera, by C. Bonier (pp. 1(53-167) ; A May Beetle 
Monograph ; A Critical Discussion with Particular Regard to the Problem of 
Periodicity, by M. Zweigelt (pp. 169-176) ; An Alleged Ply-suppressing Ma- 
terial, by E. Bresslau (pp. 176-178) ; Formulas as an Efficient Summary of 
Important Biological Data on Insects, by H. Prell (pp. 179-181) ; The Causa- 
tive Agent of Isle of Wight Disease of Bees, by O. Morgenthaler (p. 181) ; 
What is Bilpha atrataf by K. Frlederichs (pp. 182, 183) ; Concerning the Injury 
of Ijeaf-cuttlng Ants in South America, by W. Gins (pp. 183, 184) ; Hylastes an- 
gustatus as a Pest in Silesian Pine Plantations, by F. Pax (p. 185) ; Opposition 
to a Restriction of the Use of Arsenicals in Viticulture, by K. Bscherich (pp. 
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185-187) ; The Arsenic Content of Leaves, Fruits, and Wine after Spraying with 
Paris Green, by M. Dingier (pp. 187, 188) ; TTrania Green in Tablet Form, by 
K. Escherich (pp. 188, 189) ; and Moth-proof Fabrics (pp. 189-191). Abstracts 
of economic articles follow. 

Insects as disseminators of plant diseases ( i'hylopathologj/, 12 {1922), 
No. 5, pp. 225-2^0). — The papers presented at the joint session of the I’hyto- 
liathological Society and the American Association of Economic Entomologists 
at Toronto, Canada, in December, 1921, are as follows : Ilesnlts of Past Inves- 
tigations, by F. V. Rand (pp. 225-228) ; Systematic Relations of Carriers, by 
K. D. Ball (pp. 229-281) ; Control Problems, by L. Caesar (pp. 231-233) ; and 
Urgent Problems of the Future, by M. W. Gardner (pp. 233“239). A list of 34 
titles to the literature cited is included. 

Horticultural inspection {Jovr. lUon. lUii., Jo {1922), No. 2, pp. 146-177, 
pi. 1), — The following pjipers were present (‘d hofon^ the section of horticultural 
inspection at the annual meeting of the American Association of Economic 
Entomologists held at Toronto in December, 1921 : Address of Chairman, by 
A.G.Uuggics (pp. 140-149) ; The Sweet Potato Inspection Service in Mi8Si8sii)pi, 
by R. W. Harned and H. 11. Kimball (pp. 149-158) ; Important Insects Collected 
on Imported Nursery Stock in 1921, by E. R. Sasscer (pp. 158-102) ; A Brief 
R6sum6 of Nursery Conditions in Holland, Belgium, and France, by L. S. 
McLaine (pp. 102-167) : The Legal Aspects of P(»st Control, by S. B. Fracker 
(pp. 107-170) ; Present Status of the Gipsy Moth iu New .lersoy, by T. ,1 
Headlee (pp. 170-172) ; and The Present Status of Entomology and Ento- 
mologists in Russia, by D. N. Borodin (pp. 172-177). 

Bordeauv-oil emulsion, F. M. O’BvaNK {Fla. Plant Bd. Quart. But., 6 
{1922), 2^0. 2, pp. y/6‘-J8). — A discussion of this insectidde and fungicide, its 
j)rei)aration and application. It is as effective as Bordeaux alone and as effec- 
tivo against scale insects as any oil emulsion. 

Studies in termite control, W C. OTv\nk and W. A. Osuoou (.Vc?r Hamp^ 
Hhire Sta. Bid. 204 {J022), pp. S-20, figs. H). — In this i)uhlication the authors 
discuss at length the control problem met with in an infestation in the basement 
of the administration building of a modern hospital in a Nc'^w Hampshire city 
and the mamier in which it was worked out. 

In order to determine the time and tlie temperature recpiircd to kill, termites 
wore inclosed in a cell in tlie <lepths of a wooden block It) by 10 by 10 in., 
resembling tbe most favorable conditions, and the block placed in a Freas 
electric o^en provided with thermostat ccmtrol. By successive tests at gra^i- 
uated tcm])eratnrcs varying from 95 to 155*’ F., it was found that a lemiK^rature 
of 120° caused the death of all the termites in 21 hours, whereas a temperature 
of 95° continued for 28 hours failed to kill hut 2 of 10. 

Through the removal and burning of all wooden parti tiims and other infested 
material in the basement of the building, the Insulation of the steam pipes, and 
the application of heat for a period of 24 hours, during tlie course of which a 
temperature of 140° was reached, the terniiU^s appear to have been eradicated 
from the building. An investigation showed the presence of termites in the 
soil, old apple trees, board walks, etc., in the vicinity of the hospital, and this 
led to additional control work for preventing the further infestation of the 
building. 

The migratory locust ( Schlstocerca peregrina OUv,), H. H. King {Well- 
come Trop. Research Labs., Fnt. Bui. 12 {1921), pp. 14, fiffs. 7). — This is a 
summary of information on one of the most destructive of the Insect pests 
which occur in the Anglo-Egyptian Sudan, This locust is a pest of arid and 
semiarid districts, occurring throughout the northern and central provinces of 
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(he SiKhiri, hut not (lie aoutliern provinces, wliere the rainfall Ls heavy and (he 
rainy season protract'd. 

Notes on the royal palm bug, G. F. IVTozni/ite (Flu. Plant Bd Quart. Bui, 
f) (1921), No. 1, pp. 10-15, pOH 3). — Xylostodoris lutcoluH Ihirh. has recently 
/ippeared in southern Florida and has become a serious enoniy of the royal palm, 
(Ids being the first record of its occurrence in (ln‘ UnUed Slates. The sp€!Cles is 
said to be a source of serious damage to (he young growth of royal palms at 
Santiago de las Vegas, (hiba. Its injui'y is contiued to the young tender leaflets 
ns they are wraiiped up in tlie spike and to the folded lealUds on the leafstalk 
as it gradually o])ens and spnauls out. Spraying experiments have led to the 
recommendation that two ai>])lica1ions at weekly iut(Tvals of 40 per cent 
nicotin sulphate at a strength ot 1 i)art to 1,200 parts of water, wi(h the addi- 
tion of flsh-oil soap, be aiyjdied at the rate of 5 ihs to 125 gals, of diluted spray. 

A swallowtail butterfly injurious to Faliforniii orange trees (Papilio 
zoUcaon PoistL), .1. U. Horton (Calif. Dept. Ayr. Mo. Bui, 11 (1922), No. 2/. 
pp. 377- 3S7, fiyx. .}). -TIk' author records tlie paidial or complete defoliation of 
nursery trees at Lim^sa.N, Falif., by the largo yelhnv and black caterpillars of 
1*. zol'i(‘aon. Less fr(‘(pientl.\ young orchard trees were (ho obJo(‘t of heavy 
infestation and f«‘W were entirely free* from injury, as many as 50 eggs and 
eaterpillars having been <’ounted upon a single l-y<*ar-old tree, and at times an 
(‘idire orcliard would average 15 or 20 per tree It is said that this insect is 
dlstrihuOsl throughout the California citrus belt and annually causes a vary- 
ing amount of injury to >oung orange trees The caterpillar f(*eds almost 
entii'ely upon the t('nder loaves and sleiiis of new growth, but more rarely 
uj)ou jh(‘ blossoms also. T>uo to its fondness for ]Rn\sley ?uid related plants it 
1ms s(an(d lines been called (ho parslo.v cat<'rpillar 

“A nninher of s]>e( iniens i<‘ai<‘d through all tln'ir stages from (‘gg to butterfly 
during the inontlis from March to dnl>, inclusive, re(piired on an average of 
dd <lays foi (he complete life eyede. Tlie shortest life cycle was 43 days, the 
longest 84 days. The average life cycle of 01 days, as determhuMl by adding 
togellicr tilt' (igures from the rearing of separate stages, cluH'ks v'ery closely 
with the foregoing.” 

(Ninlrol measures consist in tlie application of arsenical srirays, to wbicli 
caterpillars readily snecumb The i>aiw includes a bibliography of 21 titles. 

The occurrence and habits of Laspeyresia eoiiicolana HeyL in France, 
M. Nkokr and F. Tk Aia> {Bui. s'or, F'nl France, No. /, (1921). pp. 10-12, fig. 1). — 
'Phe tortrhdd ( C rapholiiha) I conicoJana, which occurs in iroHand and Lower 
Austria where it attacks the eones of Piniift Hplrestris, has been discovered by 
the authors in the forest of Saint-Guilluuu le-Df'sert, where it attacks laricio. 
It has but a single generation annually, the moths appearing in April or the 
beginiiiiig of May. The wintci- is passed in the larval stage. Pupation tak(*s 
place in the spi'iug, and the moths emerge after a period of two weeks. The 
larvae in feeding make their way along the axis of the cone and penetrate the 
scales, where tlu*y pupate, their attack causing the cone to appear strongly 
incurved and otherwise deformed. 

Chemotropism of mosquitoes, W. Uxtdoi.fs (Nciv Jersey Stas. Bui 367 
(1922), pp. 5-23, fig. 1). — Experiments were conducted by the author with 
freshly caught female.s of Aedcs soUiciiaus and A. cantator in a laboratory near 
Barnegat Bay, N. .1 , and in the open meadows and salt marshes in that 
neighborhood. The results led the author to separate the substances into sev- 
eral classes, namely, attractive, activating merely, indifferent, and repellent. 

“Perspiration, blood, urine, and sebaceous secretion (human and cow) 
proved uimttracth'e, Some of their constituents and intermediate dwomposi- 
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tion products were decidedly attractive (phenylalanin, hemoglobin). Several 
amino acids influenced the activity of mosquitoes or induced them to suck. 
Carbon dioxid and ammonia, ultimate decomposition products of the human 
body, proved to be strongly activating, Inducing the insects to stab and to exhibit 
* satisfaction * or ‘ pleasure.’ A combination of CO3 and NH» with a particular 
temperature and degree of moisture (such as to reproduce the conditions of 
the breath) was highly activating. It seems that these stimuli, produced in 
quantity by the human body, play an important rdle in the attraction of 
mosquitoes. This explains why a motionless sleeper and animals of great 
variety, amphibians, reptiles, birds, and mammals, are all subject to attack.” 

A list of 20 refiU'ences to the literature is included. 

Anophelisni and cuniculioultiire, .1. Lecjenoke (Compt, Rend, Acad. Set. 
[Paris], 17S (1921), No. 15, pp. 600-602). — The author’s observations indicate 
that the attraction afforded by the keeping of rabbits and guinea pigs may con- 
stitute quite an effective means of protection against malaria transmission by 
A nopheles maculipcnnU. 

How long does a mosquito retain malaria paraistes? B. Mayne (Puh. 
Health Hpts. [U. 8 .], 37 (1022), No. 18, pp. 1050-1063).— The longest period 
of survival of uninfected Anopheles kept under artificdal conditions on a diet 
of split dates and water, at a temperature of 45 to 75° F., was 231 days. A 
lot of 85 specimens of A. punctipennis kept wdthout blood lived an average of 
90.4 days. Eight of these were kept a pewiod of 175 to 203 days. In mosquitoes 
of this species, given 1 to 3 feedings of blood previous to a diet of fruit 
Juices, 22 specimens averaged a longevity of 100 days, and G specimens lived 
176 to 217 days. A single specimen of ihilex terHians survived 265 days on 
a diet exclusively of fruit Juices at a temperature of 48 to 7G°. 

” Plasmodia of malaria distinctly recognizable by their morphology and 
staining were detected in the salivary glands of five specimens of A. puncti- 
pennis, 68, 70, 71, 83, and 92 days, respectively, after infection. These mos- 
quitoes had been allowed to bite a crescent carrier on a single occasion and 
were maintained at room temperature (59 to 83°) for G days, then kept in 
a container registering temperatures of 44 to 78® for the remainder of the 
experiment, 

” Plasmodia of malaria proved to be viable by inoculation into a human 
host from the bite of a mosquito infected 55 days previously. Mosquitoes 
failed to convey malaria plasmodla through their biting, 61, 66, and 67 days, 
respectively, after becoming infected (gland sporozoites obtained). These 
three mosquitoes were kept under conditions identical with those in which 
viable sporozoites were demonstrated in the five specimens mentioned above.” 

A preliminary account of two serphoid (proctotrypoid) parasites of 
the Hessian fly, C. C. Hill (Ent. 80 c. Wash. Proc., 24 (1922) ^ No. 5, pp. 
109-117). — This is an account and comparison of (Polypnotus) Platy paster 
vemalis Myers and (P.) P. hiem^iUs Forbes, two important i)arasltes of the 
Hessian fly that have been confused in this country for the same species. 

On the larva and pupa of a parasitic phorid fly, Hypocera incrasaata 
Mg., H. M. Morris (Parasitology, 14 (19f22), No. 1, pp. 70-74, pl- 1, 4 )- — 

This is an account of a species parasitic upon Bibio marci. 

On the hypothesis that hematophagus insects are hosts of the Sarcoeys- 
tis of hovines, E. Sergent (Compt. Rend. 80 c. Biol. [Paris], 85 (1921), No. 27, 
pp. 408 - 411 )> — The author’s observations support the contention of Mlnchin 
(E. S. 11., 29, p. 360) and of Darling (E. S. R., 33, p. 863) that bloodsucking 
dipterans, i. e., tabanids and stomoxyids, serve as hosts and transmit the Sar- 
cocystis affecting hovines. 
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On the taxonomic value of larval characters in tachinfcl parasites, W. IL 
Thompson {JUnt. aS'oc. Wash. Pror., 24 (1922), No. 4, pp. 85-9S, figs. 20 ). — This 
])fiper deals particularly with the several varieties of Paraphorocera senilis 
Hond., a lachiiiiti parasite of the European corn borer in southwestern France. 

On the dipterous genera Passeromyia and Ornitlioniusca, with notes and 
bibliography on tlie iionpiipiparoiis Myiodaria parasitic on birds, Bezzt 
[Parasilologp, 14 (1922), No. 1, pp. 29~^f(i ).- — paper includes a bibliography 
of six pages. 

The botllies of domestic animals, H. C. Shannon (Vornell Vet., J2 (1922). 
No. 3, pp. 240-202, figs, ii) — This is an address which suiniuarizes the status 
of knowledge of the botflies. 

Combating bark beetles in the cantons of Aargau and Zurich, Switzer- 
land, in the early days of the nineteenth century, L. AVeiss (Schweiz. 
Ztschr. Forstiv., 73 (1922), Nos. 3, pp. 70-80; //, pp. 104-107) .—Thw is a contri- 
f)ution to the history of forest jirotection and the literature on forest en- 
toinology in Switzerland. 

Lady beetles of Florida, (1. 11. MKiunix (Fla. Plant lUl. ()u(irt Huh, 0 (1922), 
No. 2, pp. 33-40, figs. 15 ). — In this paper brief a(*connts are given of the more 
important Coccinellidae occurring in Florida. A list of the forms collected 
in 1920 in Florida, as recorded in Long’s catalogue of Coleoptera (E. S. R., 44, 
p. 057), is appended. 

The Mexican bean beetle in its bearing on Florida citrus growing, N. 1’. 
Howard (Fla. Plant lUh i}ua)1. Hal , 0 (1921), No. 1, pp. 15-2f,, figs. 7).~“nns is 
a summary of inforinatioii on Fpilaehna corrupia Muls., in which attention is 
called to its bearing upon tlie citrus industry of Florida 

Nicotin dust for control of the striped cucumber beetle, W. H. Whj'u: 
(U. S. Dept. Agr., Dept. Cire 224 (1922), pp. 8, figs. 3). — The success met with 
l»y (’ampl)ell in combating Diahrotica. soretr Lee. and D. ttirittafa Mannh. in 
California by the use of nicotin sulphate mixed with kaolin and lime (E. S. R., 
44, p 051 ) led the author to conduct experiments with D. vittafa. They were 
carried out at the Arlington Farm, Rosslyn, Va., during the early summer of 
1921, the striped (’ucumber beetle being very abundant on cucurbits. 

A dust containing nicotin sulphate at strengths of 4, 0, and 8 per cent, equiva- 
lent to 1.0, 2 4, and 3.2 per (*ent of nicotin, respectively, was used. The mix- 
ture containing 4 per cent of nicotin sulphate proved as etfective as higher per- 
centages and is recommended. The dust was found to act as a repellent as 
w’ell as a contact insecticide, and when properly applied drives the insects from 
the cracks in the soil at the base of the plant, thereby preventing serious in- 
jury. Directions are given for preparation of the dust, which should consist 
of 75 per cent kaolin and 25 per cent lime. It must be applied so as to prevent 
the beetle from escaping by flight, and this can be accomplished by a duster 
tliut will throw a good volume of dust quickly and with force. A cheeseclotli 
sack or a knapsack-bellows type of duster is effective on small areas. 

A mixer for use In preparing small quantities of the dust is described. 

Field control of the common bean w^eevil (Bruchus obtectus Say) , A. O. 
Larson (Calif. Dept. Agr. Mo. But., 11 (1922), No. 4 . PP- 400-408, figs. 2).— The 
investigations here reported by the author are considered to justlf>* the fol- 
lowing conclusions: 

Early beans are more susceptible to weevil Injury than late ones. Beans 
grown on high land are more likely to be damaged by weevils than beans grown 
on flooded land in the same vicinity. Beans grown on sandy soil are more 
susceptible to weevil injury than beans grown on clay soil, and irrigated beans 
are no more likely to be injured by weevils than unlrrigated beans. 

16960—22 5 
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Notes on the citrus root weevil as a strawberry pest, G. F. Moznette 
{Fla. Plant Bd. Quart. Bui., 6 (1921), No. 1, pp. 24-26, figs. 2 ). — The author 
records the attack of strawberry plants under cultivation in the vicinity of 
Miami, Fla., by Pachnacm Htus Germ., hitherto referred to in literature as the 
citrus root weevil (P. opalus Oliv.). 

The turnip gall weevil, P. V. Isaac (Jour. Min. Agr. [Lmidon], 28 (1922), 
No. 12, pp. 1130-1132, pi. 1 ). — This is on account of Ceuthorrhgnchus pleura^ 
stigrna Marsh., which is a source of injury to turnips and cabbage throughout 
llie United Kingdom and also upon the Continent. 

Curculios that attack the young fruits and shoots of walnut and hick- 
ory, F. E. Bbooks (U. S. Dept. Agr. Bui. 1066 (1922), pp. 16, pU. 8).— This is a 
report of observations of four species of snout beetles related to the plum 
curcuilo which attack the immature fruits, tender shoots, and leaf i>etioles of 
walnut and hickory; their distribution, food plants, nature and extent of the 
injury, life history, and natural enemies. 

The butternut curculio ( Conofrachelus juglandis J^ec.), the food plants of 
which, in order of preference, are Juglans cordiformiH, J. sieholdiam, J. cinereu, 
J. regia, J. nigra, and J. mandshuria, is first considered. This species occurs 
from the Provinces of Ontario and Quebec south to Alabama and Georgia, with 
a record of its occurrence in 20 States. The author has found this curculio 
attacking extensively the fruit of the native butternut (J. tincrea) and the 
shoots and leaf petioles of the Japane.se walnuts (J. sieboldiana and J. cordt- 
formis). It was found less frequently feeding and ovipositing in the shoots 
of the native butternut and the fruits of the Japanese walnuts. Reference is 
made to the extensive injury to young transplanted trees and trees in the 
nursery row in Connecticut, reported by Britton and Kirk (E. S. K.. 28, p. 
Serious injury to young trees of J. sieholdiana, J. oordiformis, and J. oathagen’ 
sis was observed by the author in Massachusetts, Connecticut, and New York. 
Southward, extensive attacks upon the fruit of the native butternut occur 
regularly, particularly in Maryland and West Virginia. 

There is but oue generation annually, the winter being passed in the adult 
stage. Ovii>osition begins in May and continues practically all summer. The 
eggs hatch in from 8 to 10 days. Feeding in the nuts and shoots, the larvae 
!)eeonie full grown in 4 or 5 weeks and then <*nter the ground to pupate. Nearly 
a month is spent beneath the ground by the imsect in the prepupa, pupa, and 
young adult stages. 

Tlic black-walnut curculio (C. retenius Say) is a species which commonly 
attacks the young fruits of black w'^alnut in many localities in the eastern part 
of the United States. It occurs from Pennsylvania south to Florida. Black 
walnut (*/. nigra) and butternut (J. dnerea) are its only known food plants. 
Except for its different food plants, the species corresponds very closely in all 
of its activities as well as in appearance with the butternut curculio. 

The hickory-nut curculio (C. aplnis Boh.) is very similar to the two species 
above mentioned, but it attacks the immature nuts of various kinds of hickory 
instead of walnuts. The species has been recorded from New Jersey south- 
ward to Florida and w^estward to Ohio. The dropping of the Infested nuts 
about midsummer is said to be the most conspicuous manifestation of its 
presence. The nuts of the pignut hickory (Hicoria glabra) seem to be preferred 
to those of other species, although sha^ark hickory nuts (H. ovata) are 
sometimes attacked extensively, and the nuts of H. alba and H. minitm are 
attacked to some extent. 

The hickory-shoot curculio (C. aratus Germ.), which was originally described 
from Kentucky in 1824 and since recorded from Massachusetts, Connecticut, 
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New Jersey, Florida, and Texas, as well as West Virginia, attacks the shoots 
of H, minima., H, ovala, JI. alba, II. glabra, and H. pecan. No instance of 
serious loss has been reported, but injurious attacks, especially to newly trans- 
planted hickory trees, are a possibility. 

Methods of controlling uut-infestiiig curculios include Ibe collection and burn- 
ing once a week of the droj)ped nuts before the larvae within mature. Limited 
experiments by the author indicate that lead arsenate apjilications soon after 
growth starts in the spring will give good results in rediu'ing injury, at h*ast 
from the butternut and bhick-walnut curculios. Lead ars^mate applie<l at a 
strength of 6 lbs. to 50 gal. of water has been found by Britton and Kirk to 
be an effective spray for controlling the butternut curculio, while Morris^ 
reports that spraying with 1 lb. of lead arsenate to 10 gal. of water killed the 
bet^tles. 

The cherry fruit sawfly and its control, W. P. JJnu;z {Cahf. J)cpt. Agr. 
Mo. Bill., 11 {1922), A'o. Jf, pp. S9:i-.199, figs. if. — The cherry fruit sawfly, Iloplo- 
campa voohei (Clarke), first found in CalifoniJa in 1888, has done considerable 
damage to cherri(‘s and plums in some fruit districts in the State. Its pres('nc<' 
becomes evident from small, round holes bored in the small green fruit, many 
of which wither and fall. Control work has shown that it can be successfully 
hehl in clujck by the aiijilicatioii of nicotin sulphate with miscible oil (Rex 35) 
or nicotin sulphate with lime sulfihur sprayed on the trei^s as the blossoms are 
ojiening. 'I'he app)i<*ation of Nicodiist is also tbougld nn advisable treatment. 

The identity of Habrobra<oii brevicornis (VVesin.), (Hym., Braconi- 
dae) , R. A. Cusiuian {IJnt. Hoc. J*roc , (1922), Ao. 5, pp J22, 123). — 

The author buds that tlie Habrobracou jHirasite of the European corn borer 
introduc(Hi into llie United states from Eiiroiie reiwesents the true H. brovh 
corms of Wesmael, making it ncH'essary to use the older name, H. juglandi,^ 
Ash., for the llabrohracou parasite of storage iusects. 

A contribution to the knowledge of the life history of some Chalcididae, 
J. FAHKTWGiia^ {/jiHihr. Wi^s. hiMkicnhiol., Hi {1921), Ao. 11-12, pp. 228-233. 
agn. S; 17 {1922), Vo.s‘. 1-2, pp. 7~13: S-4, pp. 41-'t7 ). — hi addition to reports 
(•f roarings, etc., this paper includes an aiiponded talde with the hosts, galls, 
etc., listed for 30 species. 

[Papers on apiculturel {ioiir. Ecoh. Ihit., 13 {1922), Ao. 2, pp. 121-14(1 
figs. J).--The following papers were ]U'esented before the section on apiculture 
at the annual meeting of the American Association of Economic Entomologists 
held at Toronto in December, 1921; Essentials of Apiary Practice and Manage- 
ment, by M. Pettit (pp. 121-124) ; The Correlation between Some Physical 
Characters of the Bee and Its Honey-storing Abilities, by J. H. Merrill (pp 
125-129) ; Time and Labor Factors Involved in Gathering Pollen and Nectar 
by W. Park (pp. 329-134) ; The Cost of Poor Queens, by F. B. Paddock (pp. 
134-138) ; Factors Affecting the Success of American Foulbrood Campaigns, by 
S. B. Fracker (pp, 138-143) ; and Relation of Climate to Beekeeping Manipu- 
lations, by H. P. Wilson (pp. 143-146). 

Nosema apis and Acarapis (Tarsonenius) w^oodi in relation to Isle of 
Wight bee disease, G. W. BruLAMORE {Parasitology, 14 {1022), No. 1, pp. 
5S-€2 ). — It is pointed out by the author that the disease caused by this acarid 
appears to be less virulent than that which swept across the Isle of Wight in 
the early years of this century. It Is the author’s opinion that the mite will 
prove to be a comparatively harmless parasite In countries where two or more 
honey harvests and constant breeding activity are the rule. 


»Amer. Nut Journ.. 10 (1919), No. 5, p. 71. 
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The insulating value of commercial double^ivalled beehives, E. F. 

Lips (17. &. Dept. Af/r., Dept. Oirc. 222 (1922) ^ pp. 19). — The author reports 
upon tests made with a view to discovering any defects that may exist in the 
several types of double- wall e<i hives on the market, the type of c’onstruction 
and Insulation that gives the best results, and whether such hives liave adequate 
insulating value for wintering bees in the North. 

Temperature records show all the special hives tested to be sup(jrior to the 
single-walled hive In insulating value. 'Che loss of heat was found to be most 
rapid through the bottom of all the insulated hives tested, and the insulathm 
on top and sides is never to its full capacity as so much of the heat escape.^ 
below. There was found to be relatively little heat lost through the tops of 
the insulated hives, and only slightly more through the insulated sides in the 
I’egular commercial double-walled hiveF?. This is due to the ease wdth which 
heat passes through the bottoms. Air-spaced hives have less insulating value 
than those of the same dimensions in which the spaces are tilled with insulating 
materials. 

“The insulating value of all ordinary insulating materials depends on the 
air spaces confined in the material, and the insulating vahu‘ is increased by 
incivasing the nninber and derceasiiig the size of these spaces. In the so-called 
dt^Hl air spaces in hive construction there are doubtless convection currents 
within each cavity which tend to dissipate the heat. It is better to use a tray 
extending to the outer wall of the top collar, or to fill the collar without a tray, 
instead of using a tray which covers merely the top of the inner hive. If 
insulating material is used as a lining or cover it should be thick enough to give 
adequate insulation. . . . 

“Attention should again be called to the fact that in these tests there were 
no variations diu‘ to differences in entrances, ns all entrances were closed 
during the tests.” 

The European red mite, E. O. Kssio (Calif. Dept. Apr. Mo. But., 11 (1922), 
No. VP- li09'-lill. fiff. 1). — The autlior finds that the common so-called citrus 
red spider, which (K‘curs in great numbers on deciduous fruit trees as well as 
citrus trees in California, is the European red init€\ Paratetranychm pilosua 
G. and F., rec<‘nt studies of which by Carman iu Connecticut have been noted 
(E. S. K., 4G, p. Tofi). This mite has been known to occur in California since 
3895, and was re(*orded from Oregon by Ew'ing in 3912 (E. S. R., 28, p. 859) 
under the name Tetrani/ehm myfilaspUlis (Ril.). It is probable that the species 
has a wide range upon deciduous fruit trec‘8 because of the ease with which it 
can be carried on nursery stock. It is said to have been reported from 
deciduous fruit trees in Idaho by R. H. Smith. 

Three new species of peculiar and injurious spider mites, H. E. Ewing 
(Enl. Soc. Wafih. Proc.. 2^f (1922), No. pp. 104-108). — The author presents 
descriptions of Paratetra/nyehm heteronychvs n. sp, collected at Coachella 
Valley, Calif., and termed the date mite ; EupdlopsU pavonlfomUa n. sp., taken 
in Hibiscus from Hawaii ; and Phytoptipalpua tranaitems n. sp. taken from 
galls on Zizyphus jujuha from Pusa, India. The species last names represents 
the family Phytoptipalpidae, here erected by the author. 

Fighting mites, G. R. Shoup (Western Washinytm Sta. Bimo. Bui, 10 
(1922), No, 2, pp. S8-4^, fips. 2). — This is a brief sumnmry of information. 

Notes on acarine disease, X— XII, J. Rennie (Bee World, 3 (1922), Nos. 9, 
pp. 219-221, figs. 2: 10, pp. 237-239, fiffs. $, It, pp. 262, 263). --In continuation 
of papers previously noted (E. S. R., 46, p. 858), the author presents notes on 
the region of invasion by Acarapis woodi, examination of bees for diagnosis, 
analytical considerations, criteria of death in A. woodi. the vitality of A. iooodi, 
nummary of examinations, etc. 
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.1. irooilt is miquostUmablj si true endoparasite, nml the auUior holieveK this 
is the ouly ea«e ot the kind known among aoarines, although he considers It 
is more than probable that future investigation will reveal other instances 
of a similar nature. 

The fowl tick (Argas persicus Oken), H. H. Kino {Wrllcome Trap. Rv 
scorch Lahs., Rot. Bui. JG (1021), pp. 6'). — This is a brief summary of informa- 
tion on tbe fowl lick in whicli particular attention is given to protective 
measures. 

Tularaemia I'^raiicis 1021. — VII, Six cases of tularaemia occurring in 
laboratory workers, (k O. Lake and E. Francis {Vuh. Health Rpts. [U, S.J, 
37 (1922), AV>. (S, pp. 302-1^13, fif/s. 2). — In tins coiithnialion of tbe papers pre- 
Mously not(‘(l (K. S. K., 4(), p. (>t>2), tbe authors report on tlie oeciirreiice of 
this disease in persons who Imd been engaged in the laboratory in handling or 
dissecting rodents infected with tlie Utah strains of liacterium tula reuse. 

Tularemia Francis 1021: A new disease of man, Ik Fiuncis (Jour. 
Aiuer. MeO. Assoc., 73 (1922), Xo. 1/f, pp. lOlJ-lOlH). A general summary of 
iiifoimation oC this diseas<‘ in man, accemuts relating to which have been pre- 
viously noted (see above). 

Tularemia Francis 1021 developing in a laboratory worker, J. .1. 

O’Malley (Joar. Auier. McJ. Assoc., hs" (1922), No. IJf, pp. 1018-1020, fiij /).— 
Tins is the report of a case of tularaiauia in a laboratory w’orker. 

FOODS— HUMAN NUTRITION. 

Twenty-sixth report on food products and fourteenth report on drug 
products, 1021, K. M. Hatley ((Connecticut State Sta. Bui. 236 (1922), pp. 
23 1-300). --Vhc insjiectiou work reported has included principally soft drinks, 
milk, ic(‘ cream, tats and oils, oyst(*rs, tea. vinegar, diabetic foods, etc. 

With respect to some of the diabetic f<»ods the author notes that “ breads 
made from cottonsecd-w heat, almond-gluten, and soy bean tlours for our own 
(Lxperimmital purposes were made according to recipes suggested by others 
and do not repri'seut in any >vay specific suggestions on our part for diabetic 
dietaries. The soy bean bread w'us, however, particularly palatable, and the 
analysis sliows a low contenf of available carbohydrate. The glucose yield of 
soy bean protein in metabolism has not been determined so far as we know, 
but assuming it to be equal to that of wheat protein it would require about 2 
parts of this bread to yield the same amount of glucose in metaboUsiu as 1 
part of ordinary wheat bread, according to Jauney’s method of comparison.” 

In connection with the diabetic food studios, analyses w^ere made of dried 
dahlia tubm-s, which bad tbe following percentage composition: Water 2.13, 
protein 19.5, fat 1.35, nitrogen-free extract 00.5, crude fiber 8.55, and ash 7.97 per 
cent. Of tbe material in tbe nitrogen-free extract, 1.08 per cent was found to 
be soluble in hot w^ater, iieforc hydrolysis, as levulose, 49.15 per cent soluble in 
hot water, after hydrolysis, as iniilin (calculated from levulose assuming th(‘ 
factor 0.9), and 4.92 as dextrose upon direct acid hydrolysis of the 

waterdnsolublo residue, 

A report of studies on the cryoscopy of milk (pp. 251-271) is noted on page 
505 of this issue. An abstract of a report on the determination of caffein in 
tea by K. E. Andrew as referee on tea, presented at the 1921 meeting of the 
Association of Official Agricultural Chemists, is also Included (pp. 276-282). 

Digestibility of cod-Uver, Java-almond, tea-secHl, and watermelon-seed 
oils, deer fat, and some blended hydrogenated fats, H. J. Deukl, jb., and 
A. D. Holmes (f;^. Dept, Apr. Bui, 1033 (1922), pp, /5).— Continuing earlier 
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work (E. S. K., 45, i>. 02), digestion experiments are reportofl from whicli 
the following coefficlonts wore obtained; 

Voeffieients of Oifjestihility oj vario'its oils mid fats. 


Kind of oil or fat, 

Molting 
poinl . 



Ood-liver oU . ..i 

Java-almond oil . . 

Taa-seed oil 

Watermclon-seod oil 

! j 

Beer fat 

Blended hydrogenated fata* 

31 4 

Corn fal 

Bo 

39. 0 
49 0 

Bo 

! 54. 0 


Bigosti- 

hility 

! K ind of oil or fat . 

i 

Melting 

point. 

! Big&sti- 
bility. 

Pi r cent 

: 1 


Per cent. 

97.7 

i Blended hydrogenated fats i 



97. 0 

Cottonseed fat. ... .! 

41.3 

99. 9 

91.2 

Bo .. . .1 

45. S 1 

96.4 

91.8 

Bo 

47. S ■ 

91.2 

81.7 

1 Bo.. . - ' 

48.1 ! 

04 4 


1 Bo . . . ... 

59.0 , 

87 0 

9.5. 2 

1 Ptmnul fat - 

43.9 1 

m. 6 

9 : 1.3 

, Bo... . . .. i 

4H. 2 i 

97.4 

91.5 

; Bo - * 1 

51 1 ‘ 

92.8 


In g<‘neral, the results agreed with the earlier inv(‘stigat ions As regards 
the blended hydrogenated vegetable oils, no physielogl(‘al disliirbaiK'eR were 
apparent when they were eaten in relatively large quantities. From the data 
available it appears that the digestibility of these blended fats ef)nipares 
favorably with that of the natural fats of like melting points. 

Mold formation in meat kept in eold storage, A. IMonvoisln (Rce. MM. 
V(H., ys (J922), No. 5, pp. 149-16 J. figs. 5 ). — This is a general dis(‘ussion of mold 
formation on cuhl-storage meat, based on observations made by the author and 
on the paper of Brooks and Kidd (E. S. K., 4G, p. 8G0). It is thought that 
oth(»r fungi than Oladosporiuni herharnm may also be involved In the so-called 
black spot. The molds most frequently found on meat are in order of their 
importance Thmnnidium clegans, Mucor mueedo, Rhitopus nigricans, l^rninU 
linrn glavnini, and C. herbarum. 

The preservation of fish frozen in chilled brine. — II, The keeping quality 
of the fish, L. H. Ai.AfY and Pk P'jej.d {Joup\ Indus, and Engin, Chem., I 4 
{1922) y No. S, pp. 20^-206 ). — This paper eoucludes the investigation previously 
noted (E, S. K., 4G, p. GG4) by a study of the keeping quality of lisli frozen 
in 15 i>er cent brine solution as compared with those frozen in air at — 10® C. 
The former were found to gain slightly in weight ami the latter to lose 
weight on freezing. Subsequent storage led to a greater loss in weight In 
air-frozen than in the hrine-frozen lish. It was found possible to obtain a satis- 
factory glaze in hrine-frozen lish by rinsing them in cold water and holding 
them in storage for 12 Iiours. At the end of the maximum holding period the 
surface of the hrine-frozen lish presented a fresher and more attractive appear- 
ance than that of the air-frozen fish. 

No pronounced difference could be noted in the percentage of fat-free solids, 
ammonia, and amin nitrogen in the same kind of fish, frozen in the two ways, 
nor was there any difference in the rate of decomposition of the fish. There 
was also very little choice between the two methods from the stamlpoint of 
bacterial decomposition during storage. 

Wliat is self -rising flour? B. It. Jacobs {NortMmst. Miller, ISO {1922) ^ No. 8, 
pp. 829 f 8S0, figs. 2; also in Amer. Food Jour., 17 {1922), No. 5, pp. 9-11, 
figs. 2). — A brief report is given of the results of an examination of 37 samples 
of self-rising flour purchased in the open market in the South. The examina- 
tion consisted in determining the class and grade of flour used, the amount and 
character of the leavening agents, and the baking qualities. 

Practically all of the flours examined were made from soft wheat. Many 
contained less than 9 per cent and none over 11 per cent gluten. More than 
25 per cent of the samples containe<l quantities of offal material in excess of 
those usually found in straight grade flour. 
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In many cases the flour contahietl au excess of calcium acid phosphate and 
in others an excess of sodium bicarbonate, while in some others there was an 
insufficient amount of sodium bicarbonate. The baking tests corroborated the 
results of tiie chemical tests. Biscuits made from the self-rising flours of 
inferior grades were poor in color and flavor. Those made from flour con- 
taining a deficiency and an oxcoss of carbonate yielded biscuits that were, 
respectively, low in volume and of a yellow color. 

“ The results of this investigation justify the conclusion that regulation in 
the manufacture of self-rising flour is esstmtial as a liealth measure, as a food 
product is being made and consumed which is deficient in certain essentials 
and which if continued may have a detrimental effect on public health. It 
would also justify the adoption of standards of purity of wheaten flour and of 
the leavening ingi\‘dients used in the manufacture of self-rising flours, as well 
as the adoption of maximum limits of the amount of these leavening ingredients 
and of residual carbon <lioxid and minimum limits of the amount of available 
carbon dioxid necessary to properly aerate the baked product.” 

Heights and weights of school children, T. Claiuc, K. Sydenstkickeu, and 
S. D. (W.iNS (Pul), Health Rpis. [U. iS\], 31 U922), No. 20, pp. 1185-1201, 
figs. 9). — This is a statistical study of the heights and weights of 14,335 white 
children of native parentage in representative localities in Maryland, Virginia, 
and North and South Carolina. The observations were limited to children from 
() to Id years of ago, inclusive, who were actually attending school. The data 
are presented and dlscusseil under llie topics mean heights and weights, 
difl’erence in heights and weights of children of the same sex and age, and 

(orrelation of height and vv(‘lght. The princfptil (*onclusions <lrawn from the 

data presented are summarized as follows: 

“The mean heights of the girls II to 14 years of age, inclusive, and the 

mean weights of the girls 12 to 14 years, inclusive, are greater than those of 

the boys of the same ages. At the other ages studied the hoys are taller and 
heavier than the girls. The weight-height index (weight per inch of height) 
of the girls exceeds that of the boys from 12 to 14 years and is equal at 15 
years. At the other ages studied it is greater for boys than for girls. 

“The annual increment in weight of the girls exceeds that of the boys from 
3 to 13 years, inclusive. At the other ages studied it is greater for boys. How- 
ever, when the annual increment in weight per inch of increment in height is 
considered, it is found greater for girls than boys at every age after 6, except 
10 years. 

“ Variations in height and in weight differ markedly for different sex-age 
groups and are closely associated with the rate of increase in weight. When 
variation in weight is considered independently of variation in height, the 
boys 14 to 16 years of age vary considerably more in weight than the girls 
of tiie same age. But when the effect of variation in height is eliminated, the 
girls vary more in weight than the boys of the same age ut all ages above 
8 years. In other words, girls after 8 years of age vary more In weight than 
boys of the same age and height, 

“ Correlation between heights and weights was found to be lower for the 
girls than for the boys at all ages above 8 years and markedly lower after 13 
years of age.” 

The final results of the study are presented In tables giving the average 
weights of the boys and girls of each age by height groups. These figures 
were obtained by computing the mean weights for children at each year of 
age and at each inch of height. From these data smoothed averages were 
obtained by the method of least squares. 
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It is suggested that tlieso tables iiugid serve ns standards et weight tor 
such children in the South. 

Oaseous exchange and phjrsiological requirements for level and grade 
walking, H. M. Smith {Carnegie Inst. Wash, Puh. S09 {1922), pp. Vin-\-S10, 
pis, 2, figs, 4 I ), — This report presents the results of a series of experiments 
carried out in continuation of an investigation at the nutrition laboratorj^ of 
the Carnegie Institution on the energy expenditure during work. The special 
work studied in this research was that of grade walking, in connection with 
which observations were made with the subject walking on a level, these ob- 
servations supplementing the previous data obtained by Benedict and Mur- 
schauser on energy transformations <Iiirlng horizontal walking (E. S. R., 34, 
p. 260). Additional data were obtained on the changes in the pulse rate, 
respiration rate, pulmonary ventilation, and body temperature as alTected by 
the intensity of the work in both horizontal and giaido walking and their 
relation to the energy expended. 

The report includes a critical review of the literature on the s\ibject, a de- 
tailed description of the plan of the investigation and the apparatus employed, 
much of which was described in the study of Benedict and Murschauser, tlie 
statistical data obtained, and a detailed discnission of these data in the general 
order of standing, horizontal walking, and grade walking expe^ri merits, consider- 
ing first in each case the gaseous metabolism and heat output and then the 
physiological elTects of the work performed. Eight subjects were used in the 
entire investigation, althougli most of the data were obtained with tw'o only. 

The average standing metabolism for the eight subjects was 1.18 calories 
per kilogram of body weight per hour, which represents jin increase of 12 per 
cent for the standing over the lying position. With the standing requirements 
as a basis, the increase in energy output for horizontal walking above that for 
standing varied for the eight subjects from 0.454 to 0.018 gram-calories for 
each horizontal kilogram-meter, and for the tw'o subjects with whom most 
of the w'ork w^as done the increase wa.s 0.490 and 0.478 gram-calories, respec- 
tively. The total emu'gy expended per meter inc'ri'ase in speed w^as not meas- 
urably atfected until a speed of 80 meters ]>er minute was reached, beyond 
which each meter increase in speed required a ]>roportionate‘ly greater in- 
crease in energy consumption. 

In grade walking the energy expended w’as from 15 to 12 gram-calories i)er 
kilogram-meter for w'ork ranging from 300 to 600 kilogram-meters iier minute, 
and from 12 to 10 gram-calories wd»en the work was between 1,000 and 1,5(X) 
kilogram-meters per minute. The average increase in the heat output due to 
grade walking w^as 7.5 gram-calories per kilogram-meter of wa)rk performed. 

The increase in pulmonary ventilation during grade w^alking was from 3 to 
5 liters for each increase of 100 kilogram-meters of work, and the total per- 
centage increase with excessive work amounted to as much as 850 per cent 
above the standing requirement. 

The respiration rate showed a constant increase over the standing value of 
1.2 respirations in one case and 2 in another for each kilogram-meter Increase 
in work when over 500 kilograin-rneters of work was done. 

The pulse rate was frequently less in horizontal walking than with the sub- 
ject standing, but In grade walking showed a practically uniform increase with 
the increase in the amount of work performed. The body temperature showed 
increases as high as 2® C., indicating a storage of heat in the body of approxi- 
mately 100 calories per 60 kg. of body weight. 

Prom the measurements taken at the time of transition from standing to 
grade walking, it is believed that in most cases the body adjusts itself to the 
new demands as to pnlse, respiration rate, pulmonary ventilation, and oxygon 
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yupply by the eutl ol the third mlllub^ and h.> iur the larger part of Uie adjust - 
ineut has octairred within 80 seeondK. Tiie recovery after exercise, however, is 
not so prompt, and the after effects of the walking persist for a much longer 
time before initial conditions are reestablished.” 

8ynthesi.s of aniiuo acids in animal organisnis. — I, Synthesis of glycocoii 
and glutaniin in the huinun organism, (J. J. Siiirii: and C. l\ Siikrw in 
{Jour. Ainer. Chem. Soc., 4 /f (I92J), No. J, pp. — In this iiivi'stigation 

a human subject was maintained on a diet of cream, bananas, and starch or 
lactose for four dajs, after which benzoic acid, piienylacetic aci<l, benzoic and 
phcn.vUicetic acids, and phenylacetie acid were administered on successive days. 
The benzoic acid was given in two 3-gm. amounts at an interval of 6 liours, the 
phenylacetie acid in two doses of 3.3 gin. each at intervals of 12 hours, and 
two acids together in a single dose of 3.3 gm., and in the last test the ]>heii>l- 
acetic acid in doses of 4 and 6 gin. at an interval of S hours. The urine was 
collecied at the end of dehnite periods ol time and analyzed for lotai, urea, 
ammonia, mcatinhi, glycocoil, and glutamin nitrogen. 

The data obtained sIjowhI that urea during the control i>er>od maiiitaincii 
an average of 44 to 77 per ('cnt, while during the a<'id-feediiig periods it 
dropped to (K), 57, 48, and tinaily to 28 per cent of the total nitrogen of the 
entire 24-!iour period, and on one occasion to the (‘xlremely low value of 12 
t»er cent of the total nitrogen. This is thought to indicate that not only glycocoil 
but glutamin is s.Mithesized at the expens(‘ of iiiea. The ammonia and creatiiiln 
nitrogen were unaffected by the a<‘id ingestion. 

The value of gelatin in relation to tin* nitrogen ret|iiii*ements of man, 
K. UoiusoN {Hiovhem. Jour., 16 {liKiJ), No. i, pp. 111-130, (i(/. 1). -Tliis paper 
pi’esents a eritical reMow ot the literature on the prolilem of the utilization of 
gelatin as a souri'e td’ nitrogen in human and animal nmrition, followed by 
the report of an attempt to olitain more light on the iirohlem by direct experi- 
ments on man. The plan of the investigation consisted in supjilemeiiting n 
basal nitrogen-free diet for 10-day peiiods with low, medium, and largo amounts 
of gelatin to determine whether the minimum nitrogen loss on an abundant 
nitrogen-free diet can be still furtlier reduced by gelatin, and if so, wliat re- 
lation the amount of this reduction bears to the amount of gelatin ingested. 

On the nit rogen-lTee diet not supplemented by gelatin the average nitrogen 
balance for 3 days was — 2.80 gm. On this diet supplemented by 12.488, 4.85, 
and 7.54 gm., respectively, oi nitrogen furnished by gelatin the nitrogen balance 
was — 2.70, — 2.59, and — 3.20, respecti\ely. 

In interpreting these results in terms of actual Siiving oT body nitrogen, two 
methods June been used. In the lirst it has been assumed that the inliiimum 
nitrogen requirements are represented by the suiii of the nitrogen in the urine 
and in the feces on tlie nitrogen-free diet, and that the difference botweeii the 
latter amount and the corresponding excridion on the gelatin diets represents 
unabsorbed gelatin nitrogen. In the second it lias been assumed that the gelatin 
is completely absorbed, and that the minimum retpii rein cuts are represented 
by the output in the urine on the nitrogen-free diet plus the nitrogen in the 
feces on the gelatin diet under consideration. The figures obtained by Mc- 
tlollum in his investigation of the sparing action of gelatin, using pigs as ex- 
perimental animals (E. S. 11., 26, p. 359), are also calculated in the same way. 
The saving in teniis of the nitrogen ininimiim as calculated hy these two 
methods is as follows: On the low gelatin diet 11.9 and 15,9 per cent of the 
minimum body nitrogen saved, on the medium gelatin diet 0 and 5.3, on the 
high nitrogen 8.1 and 14.7, and from McCollum’s results with pigs 36.1 and 36.3 
per cent, respectively. 
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Id cliHOUssing th<r‘He results it is pointed out that the fact that the luaximuni 
sav ing in terms of the nitrogen minimum was ()btained with the lowest amount 
of gelatin appears to prove that the effect is not due to any impurity in the 
gelatin. “ In this connection, however, the possibility that the Increased pro- 
tein in the diet entails an increased loss of body nitrogen must not be over- 
looked, although the creatinin excretion does not lend any support to such 
a hypothesis.*’ Tlio discrepancy between the results obtained in the present 
investigation and tiiose fcaind by McCollum is attributed to a difference in 
the metabolism of man and pig. On comparing tlie results obtained in terms 
of the amounts of creatinin excreted in the several experiments, the ratio of 
the nitrogen balance to the nvenige amount of creatinin was practically the 
same in all eases. The general conclusion drawn as a result of this investiga- 
tion is that the action of gelatin consists essentially in the reduction of the 
waste of amino acids derived from tlu‘ body i>rotein through deamlnisation 
and .subsciiuent oxidation in the body. 

Distribution of the nitrogenous constituents of the urine on low nitro- 
gen diets, It. Robison {Bwchvm. Jour., 10 (1922), A'o. 7, pp. ISl-lSS). — Data 
are presented on the nitrogen distribution in the urine of two .sjihjects sub- 
sisting for 3 and 4 days, respectively, on a diet furnishing only about 0.3 gm. 
of nitrogen, and of the same subjects for 4 and 5 days following on the same 
basal diet with the addition of suftlcient milk to bring the nitrogen intake to 
about 3 gm. 

The results obtained were in complete agreement with those previously 
reported by Folin in a similar study (E. S. R., 17, p. 100). The creatinin 
nitrogen was practically constant for cfich individual, 7.3 and 8.2 mg. per 
kilogram of body weight, respc<*tivel.v. The values of total and urea nitrogen 
were very low, the latter failing in one case to 37 per cent of the total nitrogen. 

The content of zinc in the organs of the rabbit and other vertebrates, 
G. Bertrand and R. Vladesco (Bui tioc. Chini. France, ficr., 37 (1922), No. 3, 
pp. 268-272). — The authors’ studies on the content of zinc in the various organs 
of dilYerent animals (E. S. R., 40, p. 607) have been extended to determinations 
of zinc In various organs of the i*abbit and In the muscle tissue of calves, cattle, 
sheep, pigs, eels, and 11oundei*s. Whole eggs, egg white, and egg yolk have also 
been analyzed for zinc. 

The data obtained confirm the conclusions previously drawn in the study of 
the content of zinc in the horse (E. S. R., 45, p. 307) in regard to the constant 
presence of tliis element, its distribution In the various organs, and its quanti- 
tative variation. 

The genenil conclusions drawn from this and previous studies are that the 
organs of birds are richer in zinc than those of mammals and perhaps of fish. 
The larger organs <*ontain about 20 to 40 mg. of zinc per kilogram of fresh 
substance in mammals and fish and about double that in birds. 

Zinc in hen’s eggs was found to he located practically entirely in the yolk, 
a content of 1.4 mg. per K)0 gm. being found in three cases. It is pointed out 
that manganese and iron are also located in the yolk rather than In the white 
of the egg. 

Bacterial nutrition: Growth of a hemophilic haciilus on media con- 
taining only an autoclave-stable substance as au accessory factor^ T. M. 
Rwers (Bid. Johns Hopkins Hasp,, S3 (1922), No. 37^, pp. Ilf9-151). — hemo- 
philic bacillus (Bacillus hcmoglohinophilm canis) has been found which does 
not appear to require the heat-labile factor previously found necessary for 
the growth of hemophilic bacilli (E. S. R., 40, p. 79). This is thought to throw 
doubt on any theory of Interaction between the heat-labile and heat-stable 
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tjK'turs ill tilt* groAvth of lieinophilic orf:aniSHi«, ns lins boeii sii^^j^ostod by 
Thjbttu and Avery, Flldes, and Davis {!<), H. K., 46, pp. 78, 79, SO), 

Vitamin requirements of Drosophila. — I, Vitamins B and A. W. Bacot 
nnd A. Harden (Biorftem. Jou7\, JG (1922), Vo. 1, pp. 1/(8-152 ). — Evidence is 
presented that the (‘omplote development of Drosophila requires the iiresenee 
of vitamin B bnt not of vitamin (\ No delinite result with vitamin A lias as 
yet been obtaineii, but the preliminary results indicate that the n.v is able to 
develoT) in the presence of very small amounts of this vitamin if not in its 
imtire absence. 

The action of yeast-growth stimulant, O. K. Whksjit (/boc/noa. ,Jovr\, 16 
(1922), No. 1, pp. 187-1/(2). — To determine the nature* of tlio yeastgrowtli 
stimulant, a series of 10 tulies was prepared with Williams’ mineral nutrient 
solution (E. S. It., 41, p. 670), and another series with the same solution with- 
out the ammonium sulphate To tlie tubes were then add(*d varying per- 
centages of lemon juice neutralized hy the method of Harden and Zilva and 
sufficient water to make up the \olume to 10 cc. The tubes were sterilized 
hy steaming for ,'50 minutes on each of three siK'oessive da.NS and then inocu- 
lated with a loopful of pure >(‘ust einiilsion containing from 50 te 500 cells, 
aerated, and incubated at 155° (\ The number of cells were counted each 
day by a Tlioma hemucytoiu(‘t<‘r. A similar series of experiiueiits was carried 
out using increasing amounts of the Osborne and Wakcimin yeast extiaict 
(E S 11., 42, p. 814). 

In both series of exp(*riments it was found (hat the rate of growth of tlie 
yeast was at lirst independent of the ninmoiiium sulphate nnd dependent upon 
the coiK‘(*ntration of bios. When the yeast hml reached a concentration of 
about 5 or 6 million cells per cubic centimeter, the growth was more rapid m 
the pr(*sencc than in the absence of ammonium suliibate. The yeast extract 
was about ten times as eiTecti\e as tlie lemon juice, although its nitrogen 
('outeut was nion* than thirty times as great. 

Conditions of inactivation of the accessory food factors, S S. Zilva 
iJUochem. Joiir., 16 (1922), No. /, pp, /(2-4S ). — This is llie complete report of 
an invt‘stigation previously noted from preliminary n*ports ( E. S. K., 45, p. 565), 

The activity of cod liver oil as a source of vitamin A was destroyed by ex- 
posing the oil to ozone in the dark and by bubbling air through it for 18 hours 
at 120° 0. The activity of autolyzed yeast in vitamin 11 was not destroyed by 
shaking it with ozone, hut decitrated lemon juice lost its antiscorbutic proper- 
ties oil similar treatment and also when air was passed through the solution at 
ordinary temperatures. Ultraviolet rays In tlie absence of air did not destroy 
the activity of these suhsLances, Decitrated lemon juice boiled for 2 hours 
in an atmosphere of carbon dioxid did not lose its activity, but became almost 
entirely inactive after boiling for an hour in the iiresem^e of air. Hydrolysis 
of decitrated lemon juic(‘ with hydrochloric aci<l frjr 5 hours impaired hut did 
not entirely destroy the antiscorbutic activity of the juice. 

Htudies on experimental rickets.— X, Kickets and rickets-like disease 
produced in rats by deficient diets, P. G, Suiplev, E. A. 1’ark, E. McCol- 
lum, and N. Simmonds (Denial Cosmos, 64 (1922), No. 8, pp, 265-27S, figs. 9). — 
This is chiefly a description of th€* histopathologicnl changes induced in rats by 
the various deflclent diets described in tbe first pap(*r of the scries (E. S. K., 
45, p. 868). 

Studies on experimental rickets. — ^XIl, Is there a substance other than 
fat-soluble A associated with certain fats which plays an Important rflle 
in hone development? E. V. McCollum, N*. Bimmonds, P. C. Suipley, and E. 
A. Pa&k (Jour. Biol. Chem., 50 (1922), No. 1, pp. 5-80, pi. 1, figs. 16). — Further 
evidence in support of the theory that cod liver oil contains a substance capable 
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i\ la\orable irai]i(‘nco ou bone j^rowtli wbioJi in disUacI: Iroin vituiaiii 
A ( E. S. 11., 40, p. 472) is prosc‘iite<l in a sei*i<‘s of records of groups of ruts 
wliich were fwi ttiroiighoul the period of growth and into niaturity on diets 
deficient In calcium and containing in some cases butter and in others cod 
liver oil. 

On such a diet tlje aiiiiimls receiving 1 i>er cent of cod liver oil showed belter 
growth, fertility, success in rearing young, and longer life than those receiving 
from to to 20 pvr cent of butler fat. On increasing the calcium content of the 
diet, the difference between the efr<*ctR of butter fat and cod liver oil tended 
to disappear. 

“ The results of this series of exiierimeiits were so consistent and decisive 
Oiat we can deduce no other conclusion than that cod liver oil contains in 
abundance s(uue substance which is present in butter fat in but very slight 
amounts, and which exerts a directive iulluence on the bone development and 
(‘iiables animals to develop witli an inadequale Mp)pl.v of calcium much better 
than they could otherwise do. This substance is a]>imrently lUstinct from fat- 
soluble A, which is essential for growth and wduch is a.ssociuted <leflnitely 
with the prevention of oidithalmia (keratomalacia).” 

The prevention of the flevelopinent of rickets in rats by sunlight. — XIV, 
Studies on experimental rickets, G. F. Powers, E. A. 1*ark, P. G. Shipley, 
K. V. McCollum, and N. Simmonds (ffoni\ Amcr. Med. Aasoc , 78 it022)y No. Sy 
pp. 159-l()5y figa. 5). — This is a complete report of tbe investigation previously 
noted (E. S. 11., 47, p. (17), together wdth a review^ of the literature on tlu' action 
of light in the cure of rickc'ts and tetany. 

Heliotherai>y and rickets (Join. Amcr. Mai. A.s'.voc, 78 {1922), No. d, pp 
J95y 196), — An editorial review and discussion of the above and other iiapers 
on tlie subject. 

Studies on exiK'riuieiital rickets.- XV, The effect of starvation on the 
healing of rickets, E. V. Mc(^ollum, N. Simmondh, V . G. Shipusy, and E. A. 
Park {Bnl. Jofuis UopK itia Ilosp.y 38 { 1922 ) y No. 37 ly pp. 3t-S3y ] d . 1 ). — It is 
re?ported that when young rats with rickets are made to fast, except for water, 
for periods of from 3 lo 5 days d<‘po8itiou of calcium salts in the cartilage 
of the bones begins in exactly the same manner as when suitable amounts of 
eo<l liver oil are given. In fittempting to explain these results, it is suggest'd 
Unit the healing of rick<‘1s by starvation may he due to a seU^ctive tissue de- 
('omi)osition, with a resulting iucreaso in the circulating blood of the substance 
required for the luoiuu* <‘alcium-phosphate raCo. The paiticular diet used 
in this investigation was on<; characteriztal by a low content of phosi>horus 
and vitamin A and a great abundanee of ealciuin. 

Studies on experimental rickets.— XV^J, A delicate biological test for 
calcium-depositing substances, E. V. Mc<yOLLUM, N, Simmonds, 1*. G. Shipley, 
and E, A. Park {Jour. Biol . VhenUy 51 {1022). No. 1, pp. 1/1-49, pis. 2, fig. 1 ). — 
This paper describes in detail the biological test suggested In an earlier paiier 
of the series ( iO. S. K„ do, tl TG8) for determining the calcium-depositing power 
of any substance in term.s of cod liver oil units. The diet finally selected as 
most suitable for the purpovse consisted of wiiole wdieat kernel 33, whole mai/.o 
kernel 33, gelatin 15, wheat ghiteii 15, NaOl 3, and CaOOa 3 parts. This diet 
furnishes abundant iiroteins of good quality, a low content of phosphorus 
(0.3010 per cent), a high eontiuit of ealeium (1.221 per cent), and a low con- 
tent of vitamin A. Young rats which have grown rapidly to about 55 to 60 
gni, are confined to this diet for a period of about 35 to 40 days, after which 
some of the animals are given the substance to be tested and others are 
continued on the basal ration. The animals and controls are killed and 
autopsied at the end of a designated time. 
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It is stated that this diet uniformly causes the hones of the animals fed on 
it. to be free from calcium as regards the ei)iph.v8eal cartilages and the 
metaphyses. The reappearance of the provisional zone of calcification after 
the addition of any substance to the rickets-pro<Ui('ing diet constitutes the so- 
called “line test” for the calcium-depositing po\v(‘r of the substance. As 
thus tested, cod liver oil to <h(^ exbad of 2 per cont by weight (»f the diet 
causes the proNisional zone of calcification to he reformed in 5 dayvS 

It is emphasized that both test and control animals must he kept under 
the sana‘ conditions of ilhiminaf ion, and since, as notinl above, starvation causes 
redepositioii of calcium in the hones, records of the food consumption must be 
kept during the (experiment. 

Staclics on experimental rickets. —X\TI, Tin* effects of dic*ts cl(.*ficient in 
calcium and in fat-soluble A in modifying the histological structure of the 
bones, K. V. McCoi.i.um, N Simmonus, Tvinnry, P. G. Shipley, and K. A. 
Park (Amor. Jovr. TTijg., 2 No. 2, pp. 97-10(1, plx. 7 ). — In this iiaper are 

described dri detail the pathological conditions produced in rats by a diet con- 
sisting of wheat '10, maize 80, polished rice 10, rolled oats 10, peas 10, and 
navy beans 10 parts, and by the same diet with the addition of sodium chlorid 
and hicarhonato. The.se diets are (lefici(*nt in (*alcium, vitamin A. and “a 
s(?cond dietary os‘‘'(‘ntlal as.s<K'iatt*d with <‘ertain fats, notably cod liver oil, 
provided this latter factor is a distinct entity.” The first diet is deficient to a 
minor extent in sodium, ehlorin, and idiosphonis. and the latter in phosphorus. 
While IbeM* diets did not produce a (^m.stunt pathological condition, the 
variations wiTe of a qiialitati\e rather than a ciuantitative nature, and the 
condition of the animals upon either diet was considered to be of a rachitic 
nature. 

{Studi(3s on cYpcrimontal rick(ds. — XVlll], J.s there? more than one 
kind of rickets? P. G. Shipley, K. A. Park, 11 V. 3I('( 'ouaiM, and N. Stm- 
MONPff (A7}ier. Jour. Diseases Vhildreyi. 2S (1922), No. 2, pp. 91-10(1 figs. 11: 
also Hi Soc. D,rpt. Biol, and Med. Proc., 19 (1922 k No. If, pp. I'f 9-104).- The au- 
thors advance the sugg(‘stion, based on clinical obs(‘rvations and the studios 
al)ov(‘ noted that th(‘re are two main kinds of rioket.s, one charact(*rized by a 
iionnal or nearly normal blood calcium and a low blood plios])honis. and the other 
by a normal or nearly m»rmal blood phosphorus but a low blood calcium. It is 
thought that, in the absence of certain active light ra.\s and an nnkhmtified die- 
tary factor coritaim‘d in cod liver oil, any intluence resulting in the decrease of 
the caleiiun or phosphate ions in the body fluids with the formation of calcium- 
phosphate ratios favorable to the development of rickets would ultimately i)ro- 
duce the disease'. A doscriptioii is given of the pathological condition inrUiced in 
rats by low phosphorus and low calcium diets under the conditions noted above, 
and a discussion is included of the relation of tetany to rickets. “Tetany is 
essentially au expression on the part of the nervous tissues of an insufflcieiicy 
of the calcium ion. Rickets is essentially an e.xpression on the part of the 
skeleton of disturbed relations between the calcium and phosphate ions of the 
body fluids.” 

Study on experimental rickets. — XIX, The prevention of rickets in the 
rat by means of radiation with the mercury vapor quartz lamp, G. F. 
Powers, E. A. Park, P. G. Shipley, E. V. McCollum, and N. Simmonds (Bui. 
Johns Hopkins Hosp., 33 (1922), No. 371 pp. 120-127, pi. 7). —Previously noted 
from a preliminary report (B. S. R., 46, p. 869). 

Hickets: A theory of the iiicdabolic disturbances and of Its association 
with tetany, D. N. Paton (Brit. Med. Jour., No. 3193 (1922), pp. 379-381).— 
The literature on the etiology of rickets, particularly with reference to phos- 
phoric acid as the possible limiting factor in ossification in rickets, is reviewed. 
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The theory is advanc'ed that “ an error In ,the metabolism of lecithin, probably 
in the liver, may be a causal factor in the failure of bone formation in rickets, 
and that this faulty metabolism may in some cases be accompanied by an 
increased conversion of cholin Into guanidin compounds, thus explaining the 
association of tetany with rickets.” 

Studies in experimental scurvy, with special reference to the antiscor- 
butic properties of some South African foodstuffs, E. INI. Delf {Lancet 
1 London], L No. 12, pp. 576-579) .—This is an abstract of the report of an 

investigation, carried out at the South African Institute for Medical Research, 
Johannesburg, of tlu' relative antiscorbutic values of the foodstuffs commonly 
in use in the dietary of nati\e workers in the Rand mines. Various fruits and 
vegetables native to South Africa were studied for their antiscorhutk* prop- 
erties by the methods employed at the IJster institute, I^ondon, guinea pigs 
being iis(*d as the experhiientnl animal, with oats, bran, and fresh milk auto- 
claved at 120® O. for one hour us the basal ration. 

The minimum protective dose of the juice of navel oranges was found to he 
1.5 cc. daily. Of poaches, from 2 to ^ cc. affonied protection early in the 
season, hut as the peaches ripeiml they ])roved Jess effective. The minimum 
protective dose of pineapple juice is i>laced at 2.5 cc., repiesentiiig 9 gm. of 
the whole fruit, the native miartje or tangerines 1.5 cc., and the papaya (Carica 
papaya) 5 cc. of the juice <»r 10 gm. of the fresii fruit. The minimum pro- 
tective dose of the juice of the pumpkin was from 15 to 20 cc., or from 75 to 
ICK) gm. of the raw vegetable. The results obtained with vegetable marrow 
were inconclusive, although the jui<?e of the young green marrow was more 
active than that at the end of the sf^ason. The mirdmum protective dose of 
sweet potato juice was between 4 and 5 cc., or 13 gm of the raw vegetable. 
No antiscorbutic value could be detected in the fresh juice of the sugar cane. 

Of raw germinated cowpeas (Vignum mnen8e), a daily ration of 2.5 gm. 
was found sufficient to protect guinea pigs against scurvy for nearly DO days. 
Germinated soy beans had no, and germinated kafir only slight, antis(.'orbutic 
properties. Various attempts were made to cook cow]>eas in such a way that 
they would he softened without losing their antiscorbutic properties. The most 
satisfactory method proved to he steaming over water to wliich a small amount 
of aininoniuin carbonate, 0,5 gm. to the liter, had been added, or cooking them 
in a double boiler in a small amount of water to which a* little ammonium car- 
bonate had been added, the cooking water also being used. 

In experiments with monkeys, native kafir beer was found to have an 
antiscorbutic value slightly less than that of fresh milk, the value apparently 
varying with the amount of malt used in the brewing. 

In a number of curative experiments which are not reported in detail, the 
juice of the papaya was found to have unexpectedly good results, especially in 
cases of severe scurvy accompanied by scorbutic dysentery. 

The recommendations made as a result of this study are that the miners 
be given a regular ration (dtlier of fruit such as oranges, pineapples, and tan- 
gariuos, when these are in season, or of vegetables such as sweet potatws 
when fruits are not available. It is emphasized that vegetables should be 
c*ooked as little as possible. 

ANIMAL PRODUCTION. 

Hormones and heredity, J. T. Cunningham {London: Constable d Co„ 
Ltd,, 1921, pp, XX-{-246, pis. 3, figs. 9 ). — This book gives a discussion of the 
relations between hormones, or internal secretions, and recent investigations 
in Mendellan heredity and mutations. Proof is presented showing the im- 
portance of hormones in heredity, giving many examples taken from the 
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literature as a basis. Mucli of the proof is ai^proached from the viewpoint 
of the evolution of the different organs and characters Involved. Somatic modi- 
hcation Is said to occur by means of external stimuli, and hormones are 
produced which act on the germ cells and thus the modification becomes in- 
herited. This does not conflict with the i»resent mutation theory, since modi 
ficatioiis may also originate in the germ cells. 

It may thus he seen that the conception of hormones and heredity is pre- 
sented us a supplement to the present hlea of the mechanism of heredity. Tin* 
author states in his conclusions that heredity or constitutional factors are 
of course of the highest importance, hut there exists very good evidence that 
modifications due to external stimulus do not perish witli the individual, but 
arc in some degr(*e handed on to succeeding generations, and that g(3od quali- 
ties and improvimient of race arc* not cxclusi\oly due lo mutations which 
are entirely independojit of external stimuli and functional activity. It is 
important to produce good stock, hut it is also necessary to exercise and de- 
velop the moral, mental, and physical qualities of tliat stock, not merely for 
the benefit of the individual but for Uie benefit of succeeding generations.” 

Department of genetics. — (xeiieral statement, 1?. Davenpobt {Carnegie 
Inst. Wash. Y earhook 20 {1921), pp. 101-152, figs. — A brief account is given 
of the genetics experiments vvlilch were being <*arried on during 1921 at the 
Cold Spring Harbor laboratory. Among those having a direct relation to animal 
genetics are the following: StudiCvS of the relationship between chromosome 
number and specific variation in form and other characters; the production of 
hybrids between tw'o forms of domestic* mice wdiich were more active, sturdy, 
and intelligent than either of the parental races; the heredity of susceptibility, 
and resistance to tlie growth of tumors in rats and man ; demonstrations that tlie 
sex determiner apparently does not lie in similar chromosomes in closely 
related species of Drosophila; evidence that male and female embryos of 
pigeons are different in their metabolism ; a study of mammalian spermatozoa, 
showing that unlike those of some insects they do not fall into two t>i)es 
in respect to size; studies of the inheritance of the capacity for successful 
transidautatiou of tissue from one individual to another ; eviilence that in 
white cats the gametes carry letiial factors which oi>erate even in the simplex 
condition; studies of the hertnlity of intelligence in dogs and man; evidence 
of nondisjunction in the fourth chromosome of Drosophila ; the completion of 
a quantitative study of the inheritance of musical ability, bringing evidence 
of its Mendelian behavior; evidence that abnormalities in development of pigeon 
embryos aie often due to endocrine disfuuctioning of the mothers; the elabora- 
tion of tables for predicting probable future egg protluction in the fowl from 
its fecundity at any time ; studies in the effects of alcohol on size of litters 
and growth of rats; proof that in swine at least the migration of ova from 
one ovary through the body cavity to the opposite tube is rare; heredity of 
twdnning in sheep ; direction of whirling in waltzing mice ; and modification of 
the Mendelian ratio in 1). melanogaster by selection. 

The location of a now second chromosome eye color gene in Drosophila 
melanogaster, G. H. M. Waaleu (Hereditas, 2 { 1921 ), No. S, pp. 391 - 304 ). — 
In crossing a female heterozygous for eosiu and vermilion eye color, and forked 
bristles with an eosln-vermillon, forked male at Christiania University, Nor- 
way, two females and four males having a light brownish eye color appeared. 
These were purified for this condition by inbreeding, and such females were 
then bred with males heterozygous for the character star and dichaete in order 
to determine the chromosome location of this new factor. The offspring from 
this mating were all red-eyed, and results Indicated that the factor was linked 
with star and, therefore, located in the second chromosome. It was also de- 
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terminerl that RO per cent of crossing over had occurred between star and the 
factor for the brown eyes. By mating homozygous brown-eyed, black-bodied 
females with similar heterozygous males it was also shown that the locus for 
brown was in the second chromosome. By further experiments with factors 
for plexus venation and arc wings the locus for the brown-eyed condition was 
found to be at 102.1 in the second chromosome. 

The independence of the seminal gland and secondary sexual characters 
in ftsh, R. CouBRTEB {Compt. Rend. Acad. I^ci. [Paris], 17 ff {t022), -Vo. 1, pp. 
10-72). — In stickleback fish during the aiuiimer the male is distinguished from 
the female by a red pigmentation and a mucous secretion from the renal cells 
which ore not evidenced in the winter. The.se secondary sexual changes have 
been associated with the hrmling seaa<‘n and the activity of the seminal 
glands, hut it is here suggested that this activity is due to a difference in the 
nourishment, light, or temperature, sime somewhat the same histological con- 
dition.s are found in the sox organs during the winter. For this reason stickle- 
back fish were kept in an a(iuarium at 17° O. and were plentifidly supplied with 
food. It was found that the customary enlargement of the spermatic bulbs 
occurred without the usual pigmentation and miieous se<n’ction. This indicates 
that the secondary sexual characters appear independent of the seminal gland 
and are due to other causes, possibly hormones. 

The alterations of secondary sexual characters in a tubercular cock, 
B. D. MiLO.iEvic {Compt. Rend. Soc Biol. [Paris], 8.7 {1921), No. 22, pp. 
S9-91). — A description of a c<K*k is givcui which had much the appearance of a 
pullet except that the plumage about the neck showed a slight modification 
toward the male. The tail was as of a luillet and the crest and si>urs were 
absent. At about six or seven months of age this bird died of generalized 
tuberculosis Histological examinations of the testicle showed no clear ab- 
normalities in the form or number of the interstitial cells, as might have been 
expected when the secondary sexual chai'acters were so modified. 

The characters of a hybrid resulting from the mating of a Canard Mus- 
cpvy male duck and an Egyptian female goose, A. Lecaillon (Compt. Rend. 
Acad. 8ci. [Paris], 174 {t922), No. 1, pp. OS. 69). — A hybrid from this (?ross 
which occurred at the Toulouse zoological garden is described. 

Report on commercial feeding stuffs, 1021, E. M. Batt.ey et ae. ((^Con- 
necticut State Sta. Bui. 2S8 (1922), pp. .127-567). —The composition and retail 
price of the samples of cottonseed meal, linseed meal, wheat bran, wheat mid- 
dlings, red dog flour, wheat mixed feed, rye feed, gluten feed, gluten meal, 
hominy feed, com meal, brewers’ dried grains, distillers’ dried grains, dried 
beet pulp, and proprietary horse, dairy, stock, and poultry feeds collected by 
the feed inspector for analysis during 1921 are given, as in previous reports 
(E. S. R., 45, p. 375), as well as analyses of samples of hay, silage, alfalfa, 
alfalfa meal, wheat fe('d, red dog flour, gluten feed, sweet corn seed, cottonseed 
feed, ground oats, beet pulp, distillers’ dried grains, and stock and poultry 
feeds submitted by individuals for analysis. Parts of the laws relating to 
feeding stuffs are included, as well as the definitions of the feeding stuffs 
as adopted by the Association of Feed Control Officials. 

Analyses of commercial feeding stuffs and registrations for 1922, C. 8. 
Cathcart (New Jersey Stas. Bui. 369 (1922), pp. 5-70). — This ivS the report of 
the microscopical and chemical analyses of the feeding stuffs inspected in New 
Jersey during 1921. The feeds analyzed include cottonseed meal, linseed meal, 
gluten feed, gluten meal, hominy feed, brewers’ diied grains, distillers* dried 
grains, malt sprouts, dried malt grains, buckwheat feed, buckwheat middlings, 
buckwheat offal, com-and-cob meal, com aud oats, corn bran, corn feed mea?, 
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rye bran, rye feed, rye middlings, whent bran, wheat feed, red dog flour, wheat 
middlings, wheat and rye middlings, alfalfa meal, dried beet pulp, coconut oil 
meal, oat groals, peanut oil meal, tankage, and fish scrap, as well as a large 
number of proprietary stock and poultry feeds. 

Inspection of commercial feeds, P. H. Wessels {Rhode Island Sta, Ann. 
Feed Che., 1922, pp. S~16 ). — After giving a brief summary of experiments at 
several other stations in feeding cattle, swine, and poultry, as reported in 
recent bulletins and circulars, the guaranteed and found protein and fat con- 
tent of the following feeding stuffs inspected are given as in previous reports 
(E. S. K., 45, p, 872) : Cottonseed meal, gluten feed, gluten meal, linseed meal, 
hominy fet^l, wheat bran and screenings, wheat middlings, rye middlings, and 
various proprietary stock and poultry feeds. 

The national center of zootechnic experimentation at VauIx-de-C€‘rnay, 
M. Laplauu (R(t\ Zootcch. [Paris], No. 2, (1921), pp. 111-116 ). — This is a de- 
scription of the establishment and lines of work of the experiment station at 
Vaulx-de-Cernay, France. The animals consist of 50 draft horses on feeding 
and draft experiments in a (*oinparison with cattle mid tractors; 210 cattle 
on feeding, breeding, crossing, and draft exjieriments ; 4 broe<is of sheep on 
improvement crossing, breeding, and lambing exi>erirnents ; 5 breeds of liogs 
in experiments in studying precocity, quality of meat, and the improvement of 
breeds; and various breeds of poultry. 

Experiments in fattening cattle in 1920 at Vaulx-de-Cernay, M. I..aplaud 
(Rev. Zootcch. [Paris], No ^ (1922), pp. 626-S31i, lips. S ). — Experiments in 
fattening cattle at Vnulx-de-Cernay on pasture during 1920 are repoided. Three 
lots of cattle More included in the tests, composed respectively of G steers 
8 to 10 years old, 10 2 to 3-yoar-old steers, and 4 2-year-old heifers. The length 
of time these animals were on test varied somewhat, but it averaged from 
May 26 to October 12. The general results showed that tlie heifers made an 
average daily gain per head of 1.26 kg., tlie young steers 1.16 kg., and the old 
steers 0.685 kg. 

Cattle breeding in Eimagne, Foket and E. Uetakd (Rev. Zooivch. [Paris], 
No. 7 (1922), pp. 646-662, fUjs /rU.~This is a discussion of the cattle-breeding 
operations in Liumgne, France. The cattle found are mostly Charollaise, 
Salers, and Ferrandaise, vvldcli have la^en crossed in many cases. Descrip- 
tions are given of the tlire(‘ breeds, as well as the crosses which have resulted 
between them. 

The cattle of Morocco, A.-M. Leuoy (Ucv, Zooivch. [ /\ir rs‘l, A^o. 6 (1922), 
pp. 512-525, figs. 7). — This is a discussion of cattle breeding in Morocco. A de- 
scription of the brmls with their origin is given, together with measurements 
of the cattle of different ages and a discussion of their uses and milk production. 

The exportation of French bi*et^s to Brazil for the improvement of the 
native live stock, L. Misson (Rev. Zootcch. [Paris], Nos. S (1921), pp. 210- 
219, fiffs. 7; 4 (1922), pp. SS8-S52, figs. «).— The native breeil.s of cattle and 
horses in Brazil are described, and a discussion is given of the possibilities 
of improvement which should occur, as well as information on the specific 
breeds of animals which can help most in bringing about this Improvement. 
The most attention is given to cattle, with some space to horses and a few 
suggestions for improving asses and sheep. 

The valne of the fifth quarter of beef, P. Dechambre and E. Deqois (Rev. 
Zootech, [Paris], No. 7 (1922), pp, 6S4-545 ). — ^Thls is a discussion of the edible 
parts of beef not Included In any of tlie four quarters, the total of these 
parts being called the fifth quarter. From 82 head of cattle of various breeds, 
ages, hnd weights slaughtered at the Vanlx-de-Cernay Station, the percentages 
16960^22 15 
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of tlie live weight of the following substances are presented in tables : Tongue, 
brain, cheek, liver, heart, stomach and intestine, skin, and tallow. Sugges- 
tions are offered showing the effect of the fifth quarter on the value of the 
live animal. 

Native feeds for fattening lambs, F. A. Hays {WymUng i^ia. Bui. ISO 
{1922) y pp. 16y fig. 1). — Lamb fattening experiments with siinllower and oat- 
and-pea silage, carried on during 1919-20 and 1920-21, are reported in con- 
tinuation of those previously noted (E. S. R., 45, p. 471). Each year 100 lambs 
were divided as evenly as possible into four lots and fed for 70 days. 

In the 1920 experiments the purpose was to compare oat-and-pea silage with 
sunflower silage and cottonseed meal with linseed meal for fattening lambs. 
The rations consisted of ^ Ih. of cottonseed meal per lamb per day in lots 1, 2, 
and 8, and the same amount of linseed meal In lot 4, together with, in lot 1, 
1 lb. of native hay and a full feed of oat-and-pea silage, in lot 2 3 lb. of native 
hay and the same amount of sunflower silage as oat-and-pea silage in lot 1, 
and in lots 3 and 4 a full feed of native liay. 

Ill the second year’s experiments all lots received daily about 0.75 lb. of 
cracked corn per head, as well as in lot 1 a full feed of alfalfa hay, lot 2 
one-quarter feed of alfalfa hay and a full feed of oat-and-pea silage except for 
the first 7 days, when frosted sunflower silage was fed, lot 3 one-half feed 
alfalfa and a full feed of sunflower silage, and lot 4 one-half feed alfalfa hay 
and a full feed of oat-and-pea silage. 

Previous to the first year’s experiments, the lambs developed lip and leg 
disease, and were all fed in one lot from November 17 to January 27. In the 
case of the second experiment the lambs wore divided into their respective 
lots and fed for a preliminary period of 21 days on rations as planned for the 
experiment, but which differed from the above rations as follows: One-half 
instead of ^ lb. of cracked corn was fed per bead dally and sunflower silage 
was fed in lots 2 and 4 instead of oat-and-pea silage. During this period the 
lambs In lot 2, receiving a full feed of sunflower silage and a quarter feed of 
alfalfa hay as roughages, did not do well and appeared to be getting an over- 
feed of sunflower silage. 

The results of the 70-day feeding tests during the two years are reported 
in detail in the following table: 


Summary of lum1)~fattcning cxperimcntH. 




Average daily feed consumed per iamb. 


Aver- 

Aver- 

Feed consumed per 100 
lbs. gain. 

peri- 

mont. 

Lot. 

Concentrates. 

Hay. 

Silage. 


age 

ini- 

tial 

weight. 

gain. 

Concen- 

Hay. 











trate. 




Kind. 

Amt. 

Kind. 

Amt, 

Kind. 

Amt. 









Lh. 


Lbs. 


Lbs. 

Lbs. 

Lb. 

Lbs. 

Lbs. 

Lbs. 

1 

1 

Cottonseed 

0.46 

Native. 

0.96 

Oat-and-pea. 

2. .35 

71.05 

a25 

186,48 

39a 21 

966,04 



meal. 










1 

2 

. .do 

.46 

...do. . . 

.08 

Sunflower. . . 

2.35 

71.61 

.20 

280.32 

493.47 

1, 181.84 

l 

3 

...do 

.46 

...do. . . 

1.79 



71.87 

.28 

203.56 

798.85 

1 

4 

Linseed 

.46 

...do. . . 

1.79 



73.00 

.20 

227.49 

888.33 




meal. 





2 

1 

Cracked 

.79 

AUalfa . 

2.00 



70.28 

.30 

260.41 

658.30 




corn. 




2 

J2 i 

...do 

! .82 1 

...do. , . 

.62 

Oat-and-jHsa* 

1.88 

I 63.13 

.26 

334.15 

211.18 

760.81 

2 

3 

...do 

; .79 

...do 

1.00 

Sunflower. . . 

1.19 

66.08 

.29 

276.72 

m.77 

415.88 

2 

4 

...do 

1 .79 

...do. . . 

1.00 

Oat-and-nea. 

1.19 

67.36 

.26 

301.42 

88a 99 

462.12 


1 Only 24 lambs, as 2 died and only 1 was added during the preliminary feeding period 
n frosted sunflower silage, which was also fed during the first 7 days of this test. 


Analyses of the various feeds are reported. 



19221 


ANIMAJ^ rRODUGTlON 


573 


Ovarian grafts in goats and ewes, 1^1, Heti'ereii and S. Voiionoff (Compt. 
Rend. ^^oc. Bioh [PaH«l. 8^ {1921), No. .'1, pp. lOlf-106). — Tho authors selected 
two goat experiraents for this discussion in whicli ovarian tissue was im- 
planted in the horns of the uterus after double ovarioloiny. The grafts degen- 
erated and were absorbed, but inaleriial placentas developf^l in the uterine 
mucosa at the sites of the grafts. It is concluded tliat the develo])iiient of the 
decidua can not be attributed exclusively to corpora lutea. 

Evolution of maternal placentas or caiunciiles after ovarian grafts, 
TO. IlE'rrEKKU and S. Vokono^f (Votnpt. Rend. Sor Jiiol. [Raris], H'f {(921). No. 4, 
pp. 187-189 ). — The authors describe in greater detail the changes in the uterus 
in the expcrinients noted above. There \\as first a hyperi>lasia of the surfaei' 
of the mucosa leading to the formation of an epithelial syncytium. The deeper 
connective tissue was transformed in the ]nilj> cells,” which j)er8isteil aft(T 
the disappearance of the decidua and took j>art in the reconstruction of the 
mucosa. 

Hog feeding experiments, J. 1. Thompsov and K. C. Voorttiks {California 
Sta. Bui. SJIf2 {1922), pp. S78~S9G). — Two series of pig feeding ex])oriinents are 
reported which were carried on fnun 1914 to 1919. Tlie lirst series consisteil 
of four trials to determine the pork-prodiicing value of alfalfa pasture when 
sipiffileinonted by full and limited feeds of concentrates consisting mostly of 
rolled barley which was soaked from one feed to the next when hand fed. 
The following tahl(‘ gi\os lh(‘ more important data on these experiments: 


Summary of pig feeding experiments showing the ceonomp of pork produeiion 
on alfalfa pasture v Rh full and Uniifed feeding of eon(umirates 










Feed per 100 

Dress- 

ing 

per- 

cent- 

I Kind of 
nastnio. 

Supplemental feeds 

M^ethod of 
feeding. 

Num- 

ber 

of 

Lengtli 

of 

test 

.V \'or- 
age 
initial 

A\ er- 
age 
daily 

lbs. of gain 





pigs 

weight. 

Rain. 

Bar- 

Other 







ley. 

feeds. 





Self-fed. 


Davif, 


TM 

Lbs 

Lbs 

P. CL 

M 

Alfalfa, J 

Polled barley 

22 

84 

94.2 

1.32 

465 



acre 










J 2 

... .do. .. 

Rolled barley and 
tankage ^ 

. . .do . . - 

22 

M 

91 8 

1.40 

437 

27 




IT-l 

Dry lot... 

Soaked rollocl I )arlev. . 

Iland-fed.. 

12 

81 

74. S 

.70 

526 


68.2 

Ih2 

Alfalfa, i 

. . -do 

.do 

12 

84 

n. 2 

.79 

376 


74 2 


acre 










ir-3 

. ..do. ... 

Rolled barley , . . 

Self-fed — 

12 

84 

74. 0 

1.2S 

393 


80 5 

rT-4 

- . .do.. .. 

Rolled barley and 

. . .do 

12 

84 

73.8 

1.39 

38 1 

28 

82 9 



tankage 









Il~f. 

Pry lot.... 

Soaked rolled barley 

Hand-fed-. 

12 

84 

71 1 

72 

386 

495 

67 1 



and green cut al- 
falfa. 

1 



1 





11-6 

Alfalfa, i 

Soaked rolled bailey 

1 do 

12 

84 

74.8 

.74 

252 

125 

76.2 


acre. 

and shorts, 2:1. 

1 







TT~7 

.. do 

Soaked rolled barley 
and coconut meal, 
2*1. 

Soaked rolled barley 

... .do .... 

j 

12 

i 

84 

71.3 

.80 ; 

238 

112 

72.7 

JI-8 

•do 

1 do. ... 

12 

84 

75. 7 

.75 

249 

121 

63-8 

IU-1 


and cuU beans, 2.1. 


1 



1 


I 


Dry lot.... 

Soaked rolled barley . . 

do 

12 

98 

102.2 

.93 1 

599 

I 

! (h 

1 79.8 

rii~2 

Alfalfa, i 

— do 

12 

98 

■ 101.0 

1.14 I 

520 


ni~3 

acre. 






( 



1 

— do 

Rolled barley 1 

Self-fed.... 

12 

98 

100.9 

1.22 

445 


79.1 

III-^ 

do 

Rolled barley and 

do 

12 

08 

100.8 

1.25 

442 

'll' 

78.8 

III-5 

Dry lot.... 

tankage. 

Soaked rolled barley 

Hand-fed.. 

12 

98 

102.1 

1.01 

560 

160 

78.7 

ni~6 


and cut alfaKa, 
green. i 






i 



Alfalfa, i 

Soaked rolled barley i 

do... . 

12 

08 

m.z 

1.26 

1 360 

160 

80.3 


aore. 

and wheat shorts, 

o_o.i 






^ Wheat shorts for the first 2 we^. 

® 77.7 per cent for 8 and 7.36 per cent for 1. 
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Bunimary of pig feeditig ewperintenis, etc. — Ooutinued. 


I'rial 

jmd 

lot. 

Kind of 
pastiu-o. 

m-7 

Alfalfa, J 


acre. 

ni-8 

.. ..do 

IV-l 

. . .do 

lV-2 

do 

IV- 3 

.. -do... . 

IV-4 

I 

do 

JV-5 

1 <lo 


8m>plomcntal feeds. 


Soaked rolled bailey 
and coconut meal, 
3-4:1. 

Ground niilo and 
tankage. 

Rolled barley, 1 lb. 
daily to 100 lbs. 
live weight. 

Rolled barley, 2 lbs. 
dally to 100 lbs. 
live weight. 

Rolled barley, 3 lbs. 
daily to 100 lbs. 
live weight. 

Rolled barley 

Rolled barley and co- 
conut meal. 



Niun- 

Le^th 

Aver- 

Method of 

ber 

Inlffal 

feeding. 

of 

test . 

pigs. 

weight. 


. 

Days 

Lhs. 

Hand-fed . 

12 

98 

103.3 

Self-fcMi.-.. 

12 

98 

102.8 

Hand-fed. - 

9 

1 

1 135 

60.0 

do 

10 1 

1 

135 

61.0 

. - .do 

..j 

135 

61.0 

Self-fed.... 

9 

135 

59.0 

do 


135 1 

60.0 


Aver- ! 
age j 
dally 
gain. 

Feed per 100 
lbs. of gain. 

Dress- 

iug 

per- 

cent- 

age. 

Bar- 

ley. 

Other 

[feeds. 

Lha. 

Lha. 

Lha. 

P. ct. 

1.27 

360 

no 

80.0 

1.51 


8400 

83.1 

.34 

230 



.57 

i 317 



.83 

382 



1.14 

480 



1.21 

450 

13 i 

j 



’ And 1 Ih. of tankage. 

In the fourth trial where limited feeding on alfalfa pasture was practiced, 
the authors state that it was evident that lot 1 would have utilized twice as 
much pasture, lot 2 needed some more pasture, lot 3 fully hut not overly utilized 
their pasture, and that lots 4 and 5 did not need but about half as much pas- 
ture. Alfalfa pasture was found to increase the gains of pigs about 0.14 lb. 
per day over pigs fattened in the dry lot, and 115 lbs. less barley were required 
to produce 100 lbs. of gain. Other conclusions not evidenced in the table were 
that pigs on self-feeders grow more evenly, the labor cost is less, and the finish 
is better. 

The sec^ond series of experiments consisted of six feeding trials in the dry 
lot, using the feeds as shown in the table below. In trials IV, V, and V-a, Ibe 
feeds were fed in a self-feeder and the milk supplements were fed three times 
a day. The raisins in trial VI were more effective as only half of the ration 
than when fed alone, as they caused scours. Fed as half the ration, 297 lbs. 
of raisins were found to equal 266 lbs. of barley. The following table gives 
the more important data taken from the dry-lot experiments : 

Nummary of the pig feeding trials in dry lot. 


Trial 

and 

lot. 


I-l 

1-2 

1-3 

1-4 

II-l 

II-2 

11-3 

III-l 

III-2 

111-3 

m-4 

III- 6 

IV- 1 
IV-2 
lV-3 


Ration fed , 


Soaked rolled barley 

Soaked rollodbarloy and whole alfalfa hay in rack. 
RoUed barley and (nit alfalfa hay soaked together. 
Rolled barley and alfalfa meal soaked together. . 

Wholo milo heads and tankage 

Threshed milo and tankage 

Threshed wound milo ana tankage 

Whole milo heads and tankage 

Ground milo heads and tankage 

Soaked milo grain and tankage 

Ground milo grain and tankage 

Ground barley and tankage 

Kcdled barley and skim milk, 1:3 

Rolled barley and whole nfilk whey, 1:5 

Ground milo and skim milk, 1:3 


Num- 

ber 

Length 

Aver- 

age 

of 

pigs. 

of test. 

ini%l 

weight. 

— 

Days. 

Lb.a. 

10 

70 

86.3 

10 

70 

87.6 

10 

70 

86.3 

10 

70 

87.6 

10 

; 137 

88.2 

10 

137 

88.06 

10 

137 

90.7 

8 

: 100 

95.5 

8 

100 

95.6 

8 

1 100 

96.4 

8 

100 

05.8 

8 

100 

96.8 

6 

138 

62.8 

6 

138 

61.2 

« 

80 

1 73.3 



Feed per 100 
pounds gain. 

Aver- 

dX 

gain. 

— 



Princi- 

pal 

Sup- 

ple- 


feed. 

ment. 

Lha. 

Lha. 

Lha. 

0.91 

614 


*93 

465 

I 38 

,88 

463 

67 

.99 

410 

62 

.88 

620 

28 

.81 

593 

31 

.79 

583 

28 

.78 

684 

48 

.91 

644 

64 

1.00 

1.00 


18 

26 

1.26 

460 

26 

1. 18 

352 

1,078 

1. 16 

368 

1,280 

1.55 

1 289 

806 
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Nummary of the pig feeding trials in dry lot — Coiitiiiued. 


Trial 

and 

lot. 


IV~4 

V~I 

V-2 

V-3 

V-4 

V a-1 
Va-2 
Va-3 
Va-4 
VI-1 
VJ-2 
VI- 3 


nation fed . 


Ground mil c and whole milk whey, 1:5.. . . 

Boiled barley, self-fed; skim milk 

Boiled barley, self-fed; milkoleno 

Boiled barley and tankage, self-fed 

Rolled barley and fish meal, self-fed 

Boiled barley, self-fed 

Ground barley, self-fed, and skim milk 

Ground barley, self-fed, and milkoleno 

Ground barley and tankage, self-fed 

Ground barley and fish meal, self-fed 

Ground barley and alfalfa meal, f>:l 

Ground barley, raisins, and alfalfa meal, 6.5.2. 
Raisins and alfalfa meal, 6.1 


Num- 

ber 

of 

pigs. 

' 

Length 
of test 

Aver- 

age 

initial 

weight. 

A ver- 
ago 
daily 
gain. 

Feed t 
pound 

Princi- 
pal 
feed . 

er 100 
s gain . 

Sup- 

ple. 

ment. 


Days. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

8 

80 

72.9 

1.32 

349 

1,346 

10 

70 

123.6 

1.53 

497 

628 

10 

70 

123.1 

1.30 

579 

i 735 

10 

70 

123.4 

1.50 

606 j 

1 n 

10 

70 

122.6 

1.33 

653 

1 17 

10 

70 

122.8 

1.30 

678 ! 


10 

58 

111.8 i 

1.60 

413 1 

705 

.1 10 

58 

112. 8 

1.17 

575 ! 

705 

10 1 68 

112.9 

1. 37 

490 

28 

. 10 

68 

112.2 

1. 35 

489 

29 

8 

la') 

11.5. 2 

.94 

563 

» 61 

-1 « 

105 

108.1 

.89 

a 297 

»64 

-1 8 

105 

mi 

.39 

1,113 1 

1 

» 127 


I Alfalfa meal. In addition, 15 pounds of alfalfa hay were consumed per 100 pounds of gain in lots 1 and 2 
and 19 pounds in lot 3. 

* Racn of l>arley and raisins. 


Swine experimental work, E. II. Hostetijcr {North Carolina httn. Rpt. 192J, 
pp. 4 ^). — Brief notes are given on the results of experiments Inung oon- 

tl noted. 

Determluations of the bone and carcasses of two hogs weighing 226 and 
176 lbs., respectively, showed that Ihe bone composed about 8 per cent of the 
(•arcass weight. Hogs fed on rations composed largely of peanuts and peanut 
meal made good gains, but the carcasses w^ere all soft or medium. Pork from 
hogs fed on peanuts was found to shrink slightly less than from corn and 
tankage (E. S. K., 48, p. 465). Chiring meat in warm weather by pumping 
brine into It produced edible meat, wdiereas meat cured in brine spoiled. Soy 
beau pasture supplemented with a 2 per cent grain ration was found to produce 
good gains. The cost of raising pigs to weaning was found to be $4.07 at the 
Edgecombe Test Farm and $3.97 for Poland-Chinas at the Statesville Test 
Farm, 

[Feeding experiments at the Washington Station with swinej, H. Hacke- 
noBN (Washington Col. Sta. Bui. J67 (1922). pp. 12-14 ). — A continuation of the 
study of the comparative value of protein supplements for swine (E. S. R., 45, 
p. 270), with 74 pigs averaging at the start of the test 40 to 70 lbs. in weight, 
has shown that there is practically no difference in feeding value between fish 
meal containing 56 per cent protein and tankage containing 60 per cent protein 
when fed as a supplement to a basal ration of rolled barley and wheat shorts. 
Coconut meal, however, was found to be too bulky when fed with this ration. 
Comparative tests were carried on with these feeds in the dry lot, on pea 
forage, and on alfalfa forage. 

One lot of 7 pigs averaging 83 lbs. in weight, turned on 2 acres of fairly 
ripe pea forage yielding 30.3 bu. per acre, for 60 days, made average daily gains 
of 1.53 lbs. Another similar lot of pigs placed on pea forage yielding 29.1 bu. 
per acre, with access to tankage self-fed, made average daily gains of 1.54 lbs. 
The tankage-fed pigs produced 828.5 lbs. of pork per acre, with a grain require- 
ment of 529.7 lbs. of peas and 26,5 lbs. of tankage per 100 lbs. of gain. The 
pigs on pea forage alone produced 321.2 lbs. of pork per acre, with a feed 
requirement of 078.5 lbs. of peas per 100 lbs. of gain. It is calculated that the 
tankage cut down the amount of peas required for 100 lbs. of gain sufficiently 
to Justify its use. 
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The Ga^coui breed of swine, J. Gikako (liev. Zootech. IPwwJ, Ao. S {1921), 
pp. 260-268, fiQH. 4). — This gives a history and description of this breed, which 
is stated to be a vigorous, rustling hog which is very prolific, and has a 
high dressing percentage of meat of excellent quality. 

Measure of the cutaneous surface of the horse, B. Roussy {Cornpt. Rend. 
Acad. Sci. [Paris], (1922), No. 3, pp. 195, 196, fig. 1). — The author shows 
tiie application of the formula S— PmXHpm for measuring the area of the 
('utaneous surface of the horse. In this formula S equals area, Pm refers to 
the average circumference of the head, body, and legs of the horse as deter- 
mined by measurements around 15 dllTerent parts of the head, body, and fore 
and hind legs, and Ilpm refers to the length of an imaginary line through 
the center of the circumferences which were measured. The areas of the ears, 
tail, and plantar surfaces of the feet are calculated separately and added. The 
author compared the calculated ar€‘a of an artificial horse with that obtained by 
adding together the areas of the scjuares, triangles, etc,, as diagramed on tbe 
body, and found close agreement between the two. 

[Cottonseed meal for work horses and mules], E. II. Hostetlkb {North 
Carolina Sta. Rpt, 1921, pp. 4^, 47). — ^Cottonsced meal in the ration of work 
horses and mules was found t(» cheapen the ration $2,93 per year without 
affecting the health of the animals. 

Poultry feeding, J. E. Dougherty {Cnlrfornia Sta. Circ. 242 {1922), pp. 22, 
fig. 1). — This circular gives instructions for feeding laying and breeding hens, 
chicks, and fattening birds. A table compiling the composition and digesti- 
bility of a large number of i)oultry feeds is included. 

Calcium in eggshell formation, G. D. Buckner, -1. H. Martin, W. O, Piercf. 
and A. M. Peter {Jour. Biol. Chem., 51 {1922), No. 1, pp. 51-54) • — Tills Is the 
report of an experiment carried on at the Kentucky Experiment Station to 
study the utilization of calcium from different sources in the formation of 
bone and eggshells in poultry. Six lots each consisting of ten 7-months-old 
White Leghorn pulU'ts were fed from December 1, 1020, to August 1, 1921, with- 
out access to the ground, on a ration composed of grain and tankage, with free 
access to minerals from the following sources: Lot 1, no mineral material; lot 
2, granite grit; lot 3, granite grit and oyster shells, lot 4 granite grit and lime- 
stone, Jot 5, limestone ; and lot 0, rock phosphate. 

At the start of the test, two birds similar to those used In the exjieriraents 
were killed and the femurs and tiblas weighed and analyzed for C 02 -free ash 
and OaO contained tlierein. During the test, records were kept of the number 
of eggs laid by each bird, and analyses of the three first eggs laid by each bird 
during each month were made. At the end of the 8 months’ feeding period 
the femurs and tihias of each bird were analyzed, as well as the femurs and 
tihias of the control birds on free range during Ihe 8 months, but receiving 
the same feed as lot 3. The results indicate that the COa-free ash of the leg 
bones and the eggshells from lots 1 and 2 was less than that from the other 
lots, except in the case of lot 6, where the ash from the eggshells was about 
the same as lots 1 and 2. It thus seems that the calcium from the calcium 
carbonate can be utilized for the production of both bone and eggshells, whereas 
the calcium and tricalcium phosphate can be utilized for the growth of bone 
but not for the production of eggshells. 

The functions of grit in the gizzard of the chicken, G. D. Buckner and 
J, H. Martin {Poultry Bci., 1 {1922), No. PP. 108-113). — In carrying on the 
experiments reported above, studies were made of the grit content of the giz- 
zards of birds in the different lots and in the controls at the time they were 
killed. The following amounts of grit were found : Two controls killed Decem- 
ber 1, 1920, 18.4 gm.; lot 1, 12.6; Jot 2, 14.2; lot 3, 9.7; lot 4, 12.1; lot 5, 4.8; 
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lot 6, 5.4; anti the coutrol killed AugUHt U J92t, giii. The grit consumed 
during the eight months was for lot 2, 9.9 lbs. ; lot 3, 6.1, and lot 4, 3.1 lbs. The 
fowls in lot 2 probably ate an extra amount of grit in at attempt to supply the 
calcium which was lacking in the ration. 

[Experiments with poultry], B. F. Kaupp kt al. {North Carolina 8ta, Rpt, 
1921, pp. ^3, 44)- — 111 a nuinber of experiments with poultry, 7.2 lbs. of feed 
was required to produce 1 doz. eggs. A pound increase in fattening chickens 
cost from 8 to 23 cts. Gains of 28.3 to 29 per cent in weight were made by 
(‘ramming. Rations containing 14 and 22.5 per c(*nt of velvet beans were in- 
jurious to the health of the birds, and 20 per cent peanut meal in the ration 
prodiKied gains of 22 per cent at a feed cost of 14 cts. per pound. Artificial 
lighting Increased yearly egg production 42.2 per cent (E. S. II., 45, p. 71). 
Straw lofts had no effect on egg production. Animal proteins could not be 
replaced by vegetable proteins, and in tests lasting one week substantially 
(Hiual gains followed the use of digested tankage, bhK)d meal, soy bean njeal 
and dried milk, and meat scrap. Turning eggs five times a day increased the 
hatchability 20 p(^r cent over eggs turned once a day. Spraying eggs increased 
the hatchability of fertile eggs from 54.3 to 64.5 i>er cent, respectively. Rhode 
Island Reds on dry lot laid 33 eggs per year, whereas others on range laid 71 
(^ggs per year. With meat scrap in the mash tluire was an increased produc- 
tion, ranging from 61.1 eggs on dry lot to 69.9 eggs for the birds on range. 

Metabolism and respiratory exchange of poultry during vitamin starva- 
tion {New York State Sia. Rpt. 1921, pp, 2'f, 25), — When normal hens, during 
the period of maximum egg production, were fed polished rice, the first effect on 
the birds during tlie vitamin starvation was a loss of appetite. This was fol- 
lowed by a continuous loss in weight and cessation of egg production, wltli ac- 
tive symptoms of polyneuritis in from six to eight wta^ks. See also a previous 
note by Anderson and Kulp (E. S. R., 47, p. — ). 

Breeding Rhode Island Kt'ds for standard type and egg production, 
H. A. Bittknbendkb (Iowa Sta. Bui, 202 {1922), pp, 9-2^, figs. 21), — A study of 
tlie trap-nest and breeding records kept since 1908 and the results of selection 
against .standard disqualifications and breeding defects practiced on the station 
flock of Rhode Island Reds has led to the conclusion that the selection of 
breeders for egg production should he confined to those birds of standard type 
with ample constitutional vigor. A clean cut head, with alert and prominent 
eyes and no tendency toward meatiness or pufliness were the important char- 
acteristics of the high producing hens, as well as amply body capacity. Early 
molters were also to be discarded. Bnmdiness w^as found to be more readily 
broken up when birds were removed from the nests immediately. Studies of 
tlie color indicated that matings should be made lietween males and females 
of the same shade of red color free from excess black or white. 

Moulting, Mrs. G. R. Shoup {Western Washington Sta, Bimo. Bui., 10 
{1922), No, 2, pp, 33S5), — ^A popular discussion of moulting with its relation 
to egg production Is given. 

Oulling farm poultry, L. P. Payne {Kansas Sta. Giro, 93 {1922), pp. 34, 
figs, 23). — This circular gives general directions for culling hens. The author 
states that culling should be practiced monthly from July to October. The 
Important considerations when culling are present production, persistence of 
production, and rate of production. Directions are given for making the above 
determinations and for selecting breeding males. A glossary of culling terms 
is also Included. 

The value of the sexograph as an indicator of the sex of poultry eggs, 
R. Ljknhart {Compt, Rend. Soc. Biot. IParis}, 84 {1921), No. 17, pp. S84-S86 ). — 
The author cites an experiment with a sexograph, consisting of a copper ball 
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uuli ciiaiu, witli wliicU he cieiermined the sex of 150 eggs and hatched them in 
two lots according to the sex indicated. The hatching results showed practi- 
cally the same proportion of males and females in both lots, indicating the 
inaccuracy of the sexogi*aph. 

Directions for the tanning and dressing of furs, J. Dixon iCaliioniia 8ta. 
Circ. 2S7 (1922), pp. 5, flga. 5), — Directions for removing and tanning furs are 
given. 

DAIRY FARMING— DAIRYING. 

An economic study of dairying on 149 farms in Broome County, N. Y., 

E. G. Misneb (New York Cornell 8tn. Bnl. 409 (1922), pp. 273-44^, — 

This is an exhaustive study of the economic factors entering into the cost and 
returns from 149 dairy herds in Broome County, N. Y., for the year ended 
May 1, 1915. The data for this study were taken by the survey method during 
July and August, 1915, except in case of tlio milk sold and the butter-fat tests 
of the milk, which were obtained from the records of the milk plants where 
the milk was purchased. The farms selected were variously distributed in 
Broome County, the only specification being that they should have 6 or more 
cows, the average per farm in this study being lil.8. The results of the work 
are presented in 5 parts, dealing with the cost and returns from the whole 
dairy enterprise as a unit, from the cows alone, from raising heifers, from 
herd bulls, and from veals and bulls to be sold. These data are summarized 
in the following table for each group : 


Nummary of costs and returns from 149 dairy herds and from the cotrs, heifm's, 
herd bulls, and hulls 1o be sold. 


Source of costs and returns. 


COSTS. 

Concentrates tons . 

Succtilont feeds do — 

Skim zuilk and buttermilk 

tons. . 

Whole milk do — 

Dry forage do ... 

Pasture acres.. 

Bedding 

Human labor hours . 

Horse labor do. .. 

Hauling milk 

Use of buildings 

Use of equipment 

Interest on value of stock.. 

Intrerest on value of feed and 

supplies 

Mis(^aneous costs 


Total costs . 


Milk products sold. . . .pounds. . 

Milk sold tons. 

Milk and milk products used 

on the farm pounds. . 

Appreciation on cattle 

Manure recovered tons. . 

Miso^aneous returns 


Total returns., 


Entire herd. 


Amount Value. ! Amount I Value 


1,611 
6, 1941 


5, 277 
7,928 


381, 101 
12,57.51 


» 1, 215 
5,237’ 

s 370, 242 


20,642 


Cows. 


$48, 219 
24,609j 

771 


60, 790 
11,591 
2,080 
54,768 
1,886 
19,686 
11,316 
1,308 
8, 155 

1,908 


240,288 


343 

171,552 

» 7,309 
27,988 
26,802 
351 


233,345 


1,448 

4,777f 


$42, S68j 
22, 512 


4,283 


345, 370 
11,279 


n ,216 

5,237 
8 911,149 


15,917 


40, 7221 
9,338! 
1,673 
49, 408 
1,692 
19,685 
8,706 
1,015 
6,667 

1,612 
* 11,189 


210, 967! 


Heifers 


Amount Value, 


134 

335 

67 

108 

806 


27, 734 : 
1 , 259 ; 


$4,390 

1,700 

238 
3, 618 
8,146 
1,907 
292 
4, 160 
189 


2,143 

221 

1,181 

3061 

182 


28,673 


3431 

m,652| 

<14,674 


19,897 

M,817 


211, 183j 


3,8701 


21,887 

4,r"' 


26,726 


Value 

for 

herd 

bulls. 


$9481 
397 . 


4641 

72 

3171 

9li 

20 


6,333 


3,339 

1,063 

142 


4,544 


Value 
for 
veals 
and 
bulls 
to be 
sold. 


$23 


171 J,} 

429! 3, 127 

1,911 11 

346' 

115’ 

1,200 

6 l 


15 


3, 191 


3,876 

6 


3,881 


I Inehides 16,722 depreciation on cows and $1,788 for cost of keeping herd bulls not included in misceUa* 
neous costs of entire herd, 
s Equivalent In whole milk. 

* and * Dittevence equals amount fed to cattle. 

* Includes returns from calves and hides of $4,608. 
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Data i'or tUly table are based ou 2,058 cows, 1,<X)2 beil'erH, 172 herd bulls, 
;{77 veals, and 76 bulls to bo sold, except in the case ol the pasture costs 
v'hlch included results of 2,018 cows, 607 heifers, and 106 herd bulls. The costs 
of purchased feeds w^re calculated at market prices, and the cost of hauling 
was included In labor, equipment, etc. Home-gi’own feeds were charged at 
their market value. On these farms, however, 96 per cent of the grain fed 
was purchased. Nearly all of th<' succulent feed consisted of corn silage, all 
of which was home grown. In the table*, it will be noted considerable skiiri 
milk, buttermilk, and wdiole milk were charged to the young stock, but only 
21.8 tons of skim milk was charged to the entire herd, since only this amount 
was purchased, (he rest coining from the cows. 

The dry forage consisted mainly of mixed and timothy hay, the remainder 
consisting largely of corn stover, oat-and-pea hay, and clover hay. Pasture 
w’as charged at cost, allowing 5 per cent interest on the valuation, 0.5 per cent 
for taxes, an<l the expenses of fencing, reseeding, etc. An average of 3.1 acres 
w^ere i>astured per animal unit for a period of 159 days. Three-fourths of the 
bedding consisted of oat straw, most of which w'as home growm. The remainder 
consisted largely of purcliase<] sawdust. Man labi»r was charged at 15 cts. 
l)er hour, woman and child labor at 10 cts., and liorse labor at 15 cts. per hour. 
Hired milk hauling was charged at cost. Otherwise milk hauling was charge<l 
a<‘Cording to tin* labor required. 

The (‘barges for interest on mon(‘y invested in feed, stock, et(‘., and use of 
buildings are based at the rate of 5 jier cent and any expenses or change in 
valuation wdiich hav(‘ occurred during the year. The returns fnmi the dairle.s 
were from milk and milk products sold or used on the farm, either in the house 
or for feeding young stock, appreciation in the value of the herd, value of 
manure rc'covered, and mlscdlaneous returns such as boarding cattle, breeding 
fees, and hauling neighbors’ milk. The milk iiroducts were valued at the price 
VK’elved for that which was sold. The manure was valued at $1.25 per ton. 

Based on the results of the entire herds, it was found to require for 106 
lbs. of milk produced 28,3 lbs. of grain, 91.6 lbs. of s\icculent feed, 92.7 lbs. <»f 
dry forage, 3.7 hours of huinan labor, 0,62 hour of lituse labor, and the invest- 
ment ot $4.42 in capital at a total calculated c(jst of $1,704. Based on th«‘ 
results from the cow's only, lli(*se amounts were slightly less in all cases. 

Studies were made showing the effect (»n cost and nqurns of the size (d' the 
herd, sc^ason of milk production, feeding, production per cow, l)uttej‘ fat test 
of milk, location ot“ the farni, cow^-lesting associations, and methods of hauling 
milk. As a result of the above studies, it was concluded that the cost of 
production was low^est and the gtiins largest In the large liigh-producing herds 
making a large proportion of their milk in summer. The herds producing milk 
with a low" butter-fat test were more prolitahle, and greater returns seemed to 
come from tlie valley dairies. 

It was found to cost $56.84 per cattle unit to raise heifer.s, a cattle unit 
consisting of tw"o heifers. Of this amt 28.5 per cent was for dry forage, 15.4 
for grain, 14,6 for human labor, and 12.3 per cent for whole milk. Deducting 
the value of manure, etc., the net cost of raising a heifer to 2 years of ago 
was $52.06. 

Tlie relations of the cost of raising heifers and keeping herd bulls to the 
size of the herd, season of milk production, and the milk production of the cow"8 
are discussed. Costs and returns on veals and bulls to be sold are also pre- 
sented in detail. In discussing the losses which are evidenced In the table 
from each group except the bulls sold, the author states that the producers 
either accept lower w"age.s than they are credited with, or accept less than farm 
value for the roughage used, or accept a low^er nite of interest on their invest- 
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ments, or a loiribination ol’ (ho above. Otherwise they ooukl not stay in tlie 
business. 

Kelation of production to income from dairy cows^ J. O. McDowell {U. *S'. 
Dept, Agr, Buh 1(169 (1922) ^ pp, 20, figs. 11). — The author summarizes data 
obtained from 96 cow-testing associations, totaling 120 sets of yearly records 
obtained from 3910 to 1920, inclusive, which indicate that the income from 
milk and butter fat above the cost of feed increases rapidly with the higher 
producing cows even though the cost of feed also tnereases. With cows pro- 
ducing 390 lbs. of butter fat per year, the returns per dollar expended for 
feed were $1,52 as compared with $0.35 for cows producing 109 lbs. The 
data are tabulated both on the basis of milk production and fat production ac- 
cording to the form In which the product was sold. 

It is concluded that “ cows having high average production of milk 
and butter fa(, averageil high in income above feed cost regardless of 
breed, age, wedght, date of freshening, and geographical location.” 

Tniluence of season of freshening on production and Income from dairy 
cows, J. C. McDow'eix (U. 8. Dept. Agr. Bui. 1071 (1922), pp. 10, figs. 2).~ 
In tabulating data as to the inihience of the season of freshening on the pro- 
duction and income from dairy cattUs records from 64 cow-testing associations, 
including 10,870 cows, indicated that the cows freshening in the fall (Septem- 
ber, October, and November) ranked highest in yearly production of milk and 
butter fat, in cost of feeds, and in income over feed costs. Cows freshening 
in the winter came second in all cases. 

Tables allowing (ho ranking of the cows freshening in the different seasons 
and months in each association are given according to yearly milk and butter 
fat production, average price of milk, cost of grain, roughage, and total feed, 
and income above feed costs. From the results, the author concludes that 
while the records seem to indicate that fall and early winter freshening are 
desirable in most of the country, dairymen will usually fiu<l it advanta- 
geous to produce a steady amount of milk from month to month. It Is also 
stated that the results from special localities may differ. 

[Exiieriments with dairy cattle at the North Carolina Station], S. CoMns 
(yorth Carolina 8ta. Rpt. 1921, pp. Jf8~50). — Velvet bean meal was found to lack 
palatability when fed to 12 cows witli cottonseed meal. 

In a test to determine the effect of cottonseed meal upon growth and re- 
production, the Ayrshire herd was divided into five lots of 4 cows each except 
lot 1 which consisted of 8 cows. The cows in lot 1 received a ration of cotton- 
seed meal and cottonseed hulls. Five of these cows aborted, the calves being 
blind in four cases. Two of the cows developed cases of dropsy and had fits, 
one of them dying and the other proving sterile, and one cow calved twins 
whdeh were allowed to nurse the dam for six weeks, when one was blind and 
the other getting blind. The latter calf was transferred to a nurse cow, re- 
tained its sight, and at six months of age was 260 lbs. heavier than the other 
calf. Similar results were obtained in the other lots fed different rations 
containing cottonseed meal and cottonseed hulls. Normal results, however, 
were obtained with lot 5 which was a check lot. Feeding the milk of the cows 
on heavy cottonseed meal rations to calves did not produce good growth even 
when large amounts of the milk were fed. 

The odor and flavor in onion flavored milk has been found to be produced 
by allyl sulphid, which may be precipitated with mei’curic chlorld of platinum 
chlorid. Heating the milk to 140 or 150® F. and pumping air through it is 
giving encouraging results in removing the onion flavor from milk. 

Smiilower silage for milk production, g. I. BECHDia:. (Pennsglvmia 8ta. 
But 172 (1922), pp. 3-16). — Feeding trials with sunflower silage, previously 
mentioned (E. S. K., 47, p. 478), are reported in more detail. 



J 1)221 


J)AIKY FARMING DAIRYINCJ. 


581 


Two groupbi of 7 dairy (‘owh each were fed t<»r two feecliug periods of d 
wt)eks oil a grain mixture of equal parts of wheat bran, cottonseed meal, 
linseed meal, corn-and-coh meal, and ground oats, and mixed hay consisting of 
one-third clover and two-thirds timothy, with com silage during one feeding 
period and suntlower silage during the other feeding period. One lb. of grain 
was fed for each 3 to 4 lbs. of milk produced, with hay at the rate of 0.8 11 >. 
and silage at the rate of about 3.25 lbs. per 100 lbs. live weight. Analyses 
of the grain, hay, and silage used are reported. 

The first week’s results of each feeding i>eriod were not calculated in the 
averages for the experiments, since this was a transition period. A repetition 
of these experiments was carried on in a second trial except that the silage 
composed of one-half com and one-half sunflowers was compared with com 
silage, Jind there were 6 cows in each group instead of 7. The following table 
gives the averages of the 5 weeks’ test periods for eacli group : 


Svmmar'ff of fea1in<i eTporimoUs u ith <‘<irn and sunflower silage. 


Kx- 

pen- 

inent 

(Jroup 

' 

Kind of silai^e. 

Weeks 

eonsiimed 

i rram 1 Hay j 

SilaRP 

Average 
gain 
m live 
weight. 

Production 

Milk I Fat 

1 i 

1 

Corn 

2- 0 

Um. 

1,411.2 

Lbs 

2,023.0 

Lbs 

7,7H 7 

Lbs 

3 

Lbs. 

4,823.7 I 

Lbs 
217. 03 

1 i 

1 

Sunflowei 

1 H12 

1,20<) S 

2,023.0 1 

8,099 0 

—7 

3,689.9 : 

176. 82 

1 

2 

. ..clo. .. . 

; 2- (1 

1,379.2 

2,035.0 1 

7,970. 0 

—JO ; 

4,405.5 1 

203.29 

1 I 

2 

C’orn 

-S 12 

1.2;J4.K 

2,035 0 t 

8,120.0 i 

- 25 ] 

4,508.7 : 

192.64 

2 

! 1 

Sunflower and corn 

! 2- 6 

1,335.3 

1,343 0 1 

7,8.59.3 ' 

29 1 

4,197.3 I 

182.17 

2 

1 1 

Corn 

: s 12 

1,275 4 

1,72k, 7 i 

7,937.3 

44 ! 

4,129.4 1 

179. 10 

2 

2 

... do . . . 

1 2 <> 

1,3(>5. 0 

7 ! 

7,759.0 

20 

5,014.5 1 

215. 60 

2 

! 2 

Sunflo\\oi and corn. 

l H 12 

1 ! 

1,311.9 

1,758 3 j 

7,925.9 

24 

4,283.7 , 

185. 70 


The lover i)ro(luctk)n which occurred with the sunflower or sunflower and 
corn silage was attributed mainly to the fact that sunflower silage was not as 
palatable as corn silage. 

A study of calf ratii)iis, K. G. Woodward {Washington Cot. i^ta. Bui., J67 
{1922), pp. 21, 22 ). — In these studies 8 calves feel whole milk to 2 
ug(} and gradually changed to condensed buttermilk frt)m the second to the 
third week, after which only the buttermilk was led with alfalfa hay and a 
grain mixture, made average daily gains of fr<»m 1.3 to 1.0 lbs. until from 4 to 
6 months of age, Tlie amount of buttermilk variiMi from 1.25 lbs. at lirst to 4 
lbs. per day at 3 months of age. These calv(‘s w('re not subject to scouring as 
often occurs with skim milk. 

Three Jersey calves similarly fed on skim milk powder for <S0 dajs made 
average daily gains of about 1 lb. From 1 to 2 lbs. of skim milk diluted with 
9 lbs. of water was fed per day. 

Judging dairy bulls, II. E. McNatt {Western Washington Hia. Bimo. Bui , 
to {1922), No, 2, pp. Jt2-'Jt6, figs. 6*).— This is a brief popular description of the 
qualities to he desired in a dairy hull, with diagrams showing good and poor 
bulls. 

The Kerry herds of Ireland ( Watcrfof d; Kerry Cattle Noc. Ireland, 1920, 
pp, 36, figs. 17 ). — A history and description of Kerry cattle are given, as well as 
a list and brief descriptions of the herds of Kerry cattle in Ireland, the rules 
and by-laws of the Kerry Cuttle Society of Ireland, milk records, etc. 

Dairying in Florida, W. A. McRak et al. (Fla. Dept, Agr. Quart. Bui., 32 
(1922), No, 2t pp. 1-170, figs, 16 ), — Several articles on dairying and live stock 
fanning are reported, most of which describe or refer especially to Florida 
conditions. 

Thirty^ninth annual report of the Dairymen's Association and of the 
Dairy School of the Province of Quebec, 1920 {Dairymen's Assoc. Prmy, 
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Quebec Ann. Itpl., ^9 (iW), pp. ISS^ figs. 3). — This is the usual anuual report 
of the Dairymen’s Asso(‘iatlon and I>alry School of the Province of QuebOi^ 
including the papers presented at the convention of the society at Ste. Soholas- 
tique on December 1 and 2, 1920. 

The degree of acidity of milk, T. M. Kolthoff {Handel. Qenootsch. Melkk,, 
1920, pt. 2, pp. 5-16). — The results of 24 tests on tlie acidity of milk made with 
methylene blue anil phenolphthnlein, using different amounts in the tests and 
different dilutions of the milk, showed a marked but gradual decrease in the 
amounts of NaOH requirc^l to produce the neutral point with the use of more 
indicator or a greater dilution of the milk. 

Variations in some characteristics of tho fat of buffalo and cow milk 
with changes in season and feeding, F. J. Pj.ymen and A. R. P. Aiver 
{India Dept. Agr. Mem., Vhem. Scr., 6 {1921), No. pp. 187-208). — The aut hors 
report in tabular form a series of determinations of the physical and chemical 
characteristics of butter fat and ghee from milk produced by individual cows 
and buffaloes and by mixed herds of cows and buffaloes in India during the 
course of complete lactation periods. The characteristics of the butter fat 
were diderniiried by saponification, lodin, Wijs, Reichert-Meissl, IVdenske, 
Kirschner, and Ave Lallement tests and the melting i)oint. A great deal of 
variation was observ’ed in these values in the butter fat from individual 
animals and from herds during different parts of the year. The greatest 
variation from standard figures, however, seemed to oi‘cnr during the hot dry 
months. By the determinations made it was impossible to ditTerentiato be- 
tween the butter fat produced by cows and buttaloes. According to the usually 
accepted standards of some of the tests much of the butter fat produced by 
milch cows in India would bo regarded as adulterated. 

The mutal applicability of the analytical figures for butter fat and gliee, 
F. J. Flymen and A. U. I*. Aiykr {India Dept. Agr. Mem , Vhem. Ser., 6 {1921), 
No. 5, pp. 209-214). — This work consists of a comparison of the analyses of the 
fat of ghee and butter made from cream unripened, naturally ripened, ripened 
with buttermilk starter, and ripened uith an artificial starter. The same 
tests were used as reported above, as well as the butyro-refructive index at 
40® C. In the butter and ghee made, very uniform values were obtained in the 
different tests, indicating that the methods of ripening cream and preparing 
butter at a low temperature or ghee at a high tiunperature (155”), do not 
have any significant effect on the analyses of the fat for purity. 

Discussion of milk hygiene in the Dutch Kast IndiCvS, .7. A. Lknshoek 
{Handel. Qenootsch. Melkk., 1920, [pt. /J, pp. 18, fig. 1). — This gives a descrip- 
tion of the conditions of milk production in the Dutch Fust Indies, dealing 
with the small amounts of fresh milk used and the difficulties encountered in 
milk production. 

Effect of steaming upon the germ life in milk cans, H A. Harding, M. J. 
Prijcha, H. M. Weeter, and W. H. Chambers {Jour. Dairy fiei., 5 {1922), No. S. 
pp. 282-290). — Tests at the Illinois Experiment Station in steaming milk cans 
showed that it is not practical to obtain sterile milk cans by steaming alone, 
since three minutes constant steaming under 25 lbs. pressure did not make 
them entirely free from bacteria. It was determined that wlien the volume 
of steam blown into a can amounted to 5 cu. ft. the average bacterial count 
of the can was such that it would have Increased the bacterial count of milk 
in it less than 1,000 per cubic centimeter. Nine cu. ft. of steam would de- 
crease the bacteria so that less than 100 would be added per cubic centimeter, 
and 11 cu. ft. of steam would reduce the bacteria so that less than 10 per 
cubic centimeter would be added to the milk. The impracticability of using 
the latter amounts of steam was brought out. 
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A note on the choice of ciiltucc media for t!ie &»tudy of lactobacillus, 
with special reference to the carbohydrates employed, L. F. Retiger and 
W. E. KtTLP (Ahs. in Ahs, Bad., 6 {1922), No. 1, p. 21f). — Due to the difficulties 
ill making large amounts of whey media for growing Lactohacilltcs acidophilm, 
studies were reported before the Society of American Bacteriologists on the 
merits of a number of carbohydrate media for growing these organisms. 
Media containing from O.n to 1 per cent of galactose have been found to be a 
good substitute. Maltose also gave good results, but dextrose seems to be 
unsatisfactory. 

The cultivation of certain of the lactobacilli, J. M. Sherman and W. U. 
Anars {Ahs. hi Ahf<, Had . 6‘ {1922). No /, p. 17) — A medium composed of 1 per 
cent of a fermentable carbohydrate, 1 per cent peptone. 1 per cent dried yeast, 
1 per cent butter fat, and 0.1 per cent agar, and ba\ing a pH value of 6.5 to 7 
was stated in a paper lu-esented before tlie Society of American Bacteriologists 
to be satisfactory for growing all types of lactobacilli, many of which could 
not be maintainefi for successive generations on any of the ordinary media. 

Preliminary report on the flora of Cheddar cheese, C. ,T. Htjcker {Abs. i'll 
Abs. Bad., 6 (1922), No. /, p. 16). — In a paper presented before the Society of 
American Bacteriologists, the results of bacterial studies of 37 samples of 
(3ied<lar cheese purchased ou the market were given. In this cheese 265 cultures 
were found, which ranked in the following class<*s In the order of frequency of 
(K'currene(‘ : Spore formers, Gram-negative rods, lactobacilli, fhreptococcus 
ladiis, c(H‘i, and streptococci. The better qualities of cheese yielded cultures 
belonging to the luctobacillus and <‘oci groups. 

How to standardize the ice cream miv, U M. WARFiniijiN (Crvamery a7id 
Milk Plant Mo.. 11 {1922), No. /, pp. 62, 6^, 65). — A table is presented showing 
the comi)osition of the dUTerent substances used in preparing an Ice cream 
mix and thus enabling easier calculation of the amounts of the ingredients 
nec(‘ssjir.v to make a mix of a definite comiK>sitlon. The fact is also mentioned 
that a product is on the market wffiich contains all the ingi*edients of the mix 
in a iK)wdor<Ml form, it being only necessary in using this to dissolve it in water 
and allow it to stand a sufficient time before freezing. 

A new' era in packaging ice cream, T, Mo.tonnteu (Crcjimery and Milk 
Plant Mo., 11 (1922), No 1, pp. 70, 72. 76, 67)). --The author gives a description 
of the metliod of making brick ice cream by a machine which runs the ice 
cream directly from the freezer into the cartons before hardening. Much labor 
and Jmndling is thus saved. 

Proper depreciation for ice cr<‘aui equipment, W. Roszkee (Creamery 
and Milk Plant 3fo., 11 (1922), No If, p — Depreciation of buildings, refrig- 
emtiug and iev machinery, tubs, cans, and delivery equipment is discussed in 
relation to the ice cream business. 

VETEEINAEY MEDICINE. 

Pathological biology (the science of immunity), H. Much (Die Patholo- 
yische Bioloyie (Inimunitdtffirissenschaft) . Leipziy: Curt Kabitzsch, 1920, S. 
ed., rev., pp. S2S, plf<. 6, fwn. 7). -This volume consists of three introductory 
chapters on immunity in general, follow^ed by chapters on poisons, diseases 
caused by the action of toxins, anaphylaxis, biological diagnosis, chemotherapy, 
and sr)eclal diseases. 

Annual administration report of the Civil Veterinary Department, 
Madras Presidency, for 1920—21, D, A. D. Aitchison (Madras Civ. Vet 
Dept, Ann. Admin. Rpt. 1920-21, pp. 20). — This aiinual report includes accounts 
of the occurrence of and work with contagious diseases of live stock and tlio 
administration report of the Madra.'< Veterinary OolU'ge. Oonsidernble sta- 
tistical data are presented. 
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Annual report for the year 1020-421, W. Little wood et ai., {Bffypt Min* 
Agr, Yet. Serv, Ann, Upt.* 1920-21^ pp, y-f75). — This usual annual report (E. S. 
JL, 46, p. 778) includes details of the occurrence of the diseases of live stock 
during? the jear, and of the work of the veterinary pathological laboratory, 
the School of Veterinary Medicine, and the Serum Institute. 

Studif^s on cultural requirements of bacteria, I, II, J. H. Mullleb {Jour. 
Bad j 7 {1922), No. S, pp. 309-838). — ^The first of the two papers presented 
outlintis the plan of work and describes the methods followed by the author 
in his studies upon tlie problem of the nutritional requii^eraents of certain 
bacteria. The original plan of the work was to study the growth of pneu- 
mococci and hemolytic streptococci <>n meat infusion broth and then on broth 
from which certain factors had been removed, various amino acids, purin 
bases, etc., being substituted to determine the nature of the material removed 
from the media. The standard medium consisted of ordinary meat infusion 
peptone broth containing 0.1 per cent of glucose and brought to an H-lon 
concentration of 7.4 to 7.S. In all the experimental media in which the ordi- 
nary meat infusion was not used, the salt mixture used in tJschlnsky‘s and 
otlier simiiar media was substituted for common salt. Growth of the organism 
was determined after 24 hours by a turbidity test with standards of sus 
pended barium sulphate. 

The preliminary work reported furnishes evidence that in addition to carbo- 
hydrates two classes of organic compounds are required for tlie growth of 
pneumococci and streptococci, the first supplietl by protein degredation prod- 
ucts and the second hy meat extractives. Both occur in ordinary meat in- 
fusion, but they may he separated more or less completely by repeated extrac- 
tion of the meat, al<!Oholic precipitation of meat infusion, and charcoal de- 
colorization of heart infusion. 

The second paper describes attempts at the separation of the activating 
material from beef heart infusion. 

Short boiling of the infusion with 2 per cent Norit removed some comi)onent 
of the meat infusion and rendered it unsuitable for the growth of the strep- 
tococcus. The inactive infusion thus formed may be reactivated by the addi- 
tion of small quantities of peptone or acid hydrolysate of certain proteins 
such as casein and edestin, hut not hy the acid hydrolysiites of such proteins 
as wool, silk, and wheat gluten. The activating material may be precipitated 
from hydrolysates of casein by precipitation with mercuric sulphate. This 
active material may ho separated by precipitation with silver sulphate and 
barium hydroxid into two fractions active only when combined. The sliver 
sulphate precipitate, or X fraelion, is readily destroyed by phosphotungstlc 
acid. The silver sulphate filtrate, or Y fraction, contains a considerable quan- 
tity of a new sulphur-containing amino acid. 

Serum sickness In cattle and horses, F. Geblach {Ztschr. lmmu7iitOUf. u. 
Expt. Thcr., /, Grig., 3Jf {1922), No. 1-2, pp. 75-94, figs. 6*). —Evidence is given 
that the vaccination of cattle against antlirax with immune horse serum is 
often accompanied hy evidences of anaphylaxis. Anaphylactic symptoms are 
also produced in horses by the injection of human and guinea pig serum, but 
not by normal swine serum. Bovine serum does not cause as marked a reac- 
tion in liorses as horse serum in cattle. These observations are thought to 
indicate the necessity of the use of homologous serum if serum sickness is to 
he avoided. 

The comparative pathogenicity of several strains of Bacterium ahortits 
(Bang), 1, F. Huddleson {Midiigan Bta. Tech. Bui. 55 {1922), pp. 8-14). — ■ 
The authoFs studies here reported, mainly in tabular form, show that 
a large number of strains of B. ahortus, after several generations of culti- 
vation on an artificial medium, lose the property of producing lesions In 
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the organs of guinea pigs on inoculation. A majority of the strains Isolated 
became nonvirulent within one year after isolation. The cultural tlndings 
agreed with the presence or absence of lesions, that is, when characteristic 
lesions were found in the organs of the guinea pig /?. abortus was also present; 
B. abortus was not found in the absence of lesions. The agglutination and 
complement fixation antibody indices of the blood sera were low in pigs 
showing no lesions and high in pigs showing lesions. There was a markecl 
decrease in weight of the majority of the pigs showing lesions and an in- 
(Tease in weight in those showing no lesions. 

“ The results of this study indicate that there are in existence a large 
number of nonvirulent strains of B. abortus. Before one undertakes experi- 
ments to induce abortion in cattle, swine, sheep, etc., or to determine the 
efficacy of various prophylactic agents such as antiserums, vaccines, and 
chemicals, it is fundamental that the virulence of the strain of B. abortus 
employed should be delermin<‘d by such means as guinea-pig inoculations,” 

On the knowledge of the causative agent of foot-and-mouth disease, H. 
Stauffaohek (Ztschr. Wiss. Zool., IIS No. Jf, pp. 511-636, pis. 2, figs. 

JiG ). — This is an account prepared by the author in March, 1917. 

The struggle against, and extermination of, foot-and-mouth disease, L. 
Hoffmann {Dm Bekatupfung mid Ausrottung tier Maul- und Klauenseuche. 
Hannover: M. d II. Schaper, 1921, pp VJII-^S16, figs. 29). — This monograph, 
while essentially an attempt to prove tlu^ superiority of the author’s system of 
treatment of foot-and-mouth disease with the disinfectant eugoform (K. S. K., 
.‘13, p. 580; 35, p. 280), contains considerable information on the course of foot- 
and-mouth disease in (lermany, and various attempts at its control. 

Concerning cutaneous habroiieiuiusis or summer sore, Fa yet {Bui. Sue. 
Cent. Mt'>d. 93 {1922), No. pp. 94 -98). — A dlwussion of recent obvserva- 
tions on this parasitic affection. 

The lesions in necrobacillosis, S. A. (loLUBEim {Cornell Vet., 12 {1922), No. 
3, pp. 272-275, pi. 1). — In discussing this affection, the author calls attention to 
the fact tliat it is the caus<.> of foot rot of sheep and cattle, necrotic dermatitis 
of various animals, necrotic quittor, lip and leg ulceration of sheep, necrotic 
stomatitis, diphtheroid of calves, necrotic gastritis, enteritis, anovulvitis, and 
vaginitis. 

Can bloodsucking insects transmit rinderpest? (1. Cukabson (Rev. (l^n. 
M6d. V^t., SI {1922), No. 362, pp. 57-60, fig. 1). — A limited number of experi- 
ments Indicate that the proboscis of < bloodsucking tabanids retains a small 
amount of the blood, which may be sufficient to convey the infiK*tion if its 
passage from the affected to the healthy animal is not long delayed and if the 
number of tabanids is large. This infection, however, does not take place it 
the intervals between the two engoigements is 15 minutes or more. The pas- 
sage of the virulent blood through the digestive tube of the tabanid insures its 
sterilization. 

Colocynth tar (Ar. Zeit el Handal) , its medical uses, with particular 
reference to the cure of scabies, P. E. Mahon {Agr. Jour. IJggpt, 10 {1920), 
pp. 4S-5S ), — The author finds that colocynth tar does not irritate the skin, and 
that the propcir application of three dressings at intervals of five days cures 
all ordinary cases of sarcoptic mange In camels and in equines. I’soroptic 
mange in equines is cured by one dressing. Its application destroys ticks, it 
is a valuable dressing for surface wounds and abrasions, sore back, “ sit fast,” 
and wounds about the feet and legs, and it also prevents attacks from flies. 

Experimental studies of a strain of the avian tubercle bacillus of porcine 
origin* L, T. Giltner {Cornell Vet., 12 {1922), No. 3, pp. 224-239). — “An avlaii 
type of the tubercle bacillus was isolated from slight cjiseocalcareous lesions 
localized In the (^rvlcal glands of a pig, and was found to agree in morphologi- 
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cal aiKl cultural cliaractere with a true avion type recovei’ed from a white- 
fronted tree duck. 

“ It was found that the change in the Hdon concentration of two lots of 
glycerin broth, one sown with the pig bacillus and the other with the bird 
strain, when exaiuined at intervals of about a week during a jjeriod of about 
eight wt?eks, was the same In each case. There occurred a gradual change of 
pH from the neutral range toward the alkaline rang(\ There was a decrease 
in the H-ion concentration. 

“ The pig strain did not possess so high a degree of virulence for guinea pigs 
and rabbits as the bird strain. After a single jjassage of the pig bacillus 
through a fowl it manifested nearly as great virulence for that animal as did 
the bird strain. 8nbcutaneous inoculation of two pigs and two calves with the 
pig strain of the avian bacillus failed to prcKiuce definite lesions of tuberculosis 
in those animals. One of the two pigs reacted to the intraderrnal avian tuber- 
culin test but did not react to the siibcutaneons injection of human tuberculin. 
The other pig reacted to intradernmlly injectetl avian tuberculin but not to 
human tuberculin. The animal failed to react to the subcutanomis injection 
of avian tuberculin. The two calves reacted to avian tuberculin injected both 
iutradermally and subcutaneously, l)iit not to human tuberculin. A hen in- 
fected with the pig organism reacted to avian tuherciiUn. Anothei* hen Infected 
with the same bacillus redacted on the first test to human tuberculin, on a 
second test to avian tuberculin, and on a third teat to a tuberculin prepared 
from the pig organism. A rep(»tition of the three tests In the same order 
resulted in only a moderate reaction to the avian tuberculin.” 

A list is given of 25 references to the literature cited. 

The nature and systematic position of Bacillus paratyphosiis C, F. W. 

Anukewks and S. Neave {Brit, Jour. Expt, Path., 2 {1921), No. ff, pp. 157-17 If, 
fign. 6*). — “A now form of paratyidjoid fever has been observed during the war 
b.v many investigators, chiefly in eastern Europe and in Asia. The causal 
organism, B. paratyphoms C is distinct from B. paratyphoms A and B, though 
I)resenting relationship to the latter. 

” In this paper there is described a case of paratyphoid 0 occurring in Eng- 
land. The bacillus Isolated is compared with other members of the Salmonella 
group in detail. In its cultural and fermentative character B. paratyphosua C 
is shown to difl'er from B. pnratyphmus B in its failure to ferment inosite and 
in its slower rate of alkali production. It differs from B. suipestifer in fer- 
menting arabinose and dulcite. 

“A short review is given of the serological proi)erties of B. svipestifer and 
of the related forms B. voldagsen and B. gldsser. We find tlie suir>e8tifers to 
fall into two serological groups, sharply separable by certain sera. By absorp- 
tion tests it is shown that a Group I siiipestifer will exhaust the sera of both 
Groups I and II, but that a Group II suipestifer will exhaust only Group II 
sera, leaving the specific titer of Group I sera untouched. B. paratyphosus 
C is shown to belong serologically to the Group I snlpestifers, In spite of the 
divergence in cultural characters. 

“ Different strains of B. paratyphmvs O vary in their relation to B. para- 
typhosus B. In some the B element is absent, in others very obvious. An 
example of each variety was isolated from the case described, and it is shown 
that the strain which at first, sliowed no relation to B, paratyphosm B gradu- 
ally underwent a serological change, acquiring the property of being partially 
agglutinated by a paratyphoid B serum.” 

Xiungworms of domestic animals, M. C. Hall {Cornell Vet., 12 (1922), 
No. 2, pp. IS 1-157, figs. 9). — This is a summary of the status of knowledge of 
the lungworms of domestic animals, which was iwes^uited as an address at the 
annual conference for veterinarlan.s, held at Ithaca, N. Y., in .Tanuary, 1922. 
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l?he author concludes that at the present time nursing is the only treatment 
that promises good results in lungworju Infestation. A bibliography of 20 titles 
is included. 

The control of sheep scab by treatment with siilphur-clio\id gas, Kuktz- 
BCHMAK {Deut, Landw, Tiarzucht, 24 (1020), No. 40, pp. 41U 412, 4)- — 

experiments conducted at Munich, where hundreds of sheep suffering from 
scabies wore treated with sulphur-dioxid fumes, excellent results were ob- 
tained. The sheep were inclosed, four in a box, their heads only emerging 
through openings, with india-rubber collars to prevent the fumes from escap- 
ing. Exposure for oO minutes to 4 per cent sulphur-dioxid l limits was found 
to be snflicieiit for shorn sheep, but 4.5 per cent was reciuired if unshorn. 
An account by Pfenninger of aiilphiiration for mange in mules has been noted 
(E. 8. II., 43, p. 184). Illustrations are given of the boxes in which the appli- 
cation is made. 

Oxidation of polysiilphid during use of sheep dip, F. L. Mklvill (-iour. 
Bo. African Cheni. Jnat , 5 (1922), No. 7, pp. 9-16). — The author iinds that the 
greatest los.s of active sulphur on mixing the lime sulphur dip (1-25) is 4 per 
cent, while the greatest loss after dipiiing 100 sheep in 250 gal. of wash only 
amounts to 10 per cent of the u<*tive sulphur originally present. These figures 
are considered surprisingly Ioav in view of the fact that the volume of wash 
after dipping was not much over 120 gal. and the temperature in one case had 
risen to 74® P\, or 14° aliove the initial temperature, thus favoring oxidation. 
The effectivene^iS of this dip depends upon the content of polysulphid snliihur. 

The etiology of polyarthritis in swine, A. II. Wacd {Jonr. Amcr. Vet. Med. 
Assoc., 61 (1922), No. 2, pp. i.'TJ-if?/!.- -Tins ar(h*le ts iiased upon oh.serv ations 
of autopsy material and animal inoculation experiments conducted in the 
pathological divishai of the IT. S. !>. A. IJurenu of Animal Industry. The 
investigations are summarized and conehisions drawn by the author as follows : 

** Bacterium pyogenes has been isolated from one ca,«e of multiple arthritis 
in the pig. The pathological condition of the case in question differed from 
others in the series studied in that periarticular abs(*esses were present. Pigs 
inoculated Intravenously with U. pyogenes twice developed suppurative lesions 
In the bones. Those of the legs \vere usually located at the point of junction 
of the epiphysis with the sliaft. The synovial cavities of adjoining joints ex- 
hibited suppurative conditions and were connected with the bone lesions by 
fistulae. Introduction of cultures of B. pyogenes directly into the cavity of the 
feinoro-tlbial articulation of rabbits usually induces arthritis promiitly. 

“ In a large i)ercentage of the joints examined there was found a small 
Gram-positive rod-shape<l organism identified ns B. erysipeMtis-snis, otherwise 
known as B. rhusiopathiae. Positive cultural results were obtained most fre- 
quently in cases exhibiting distention of the synovial capsule by serous fluid 
containing masses or flakes of exudate. Other conditions observed were lesions 
of the articular cartilages, the presence of numerous large synovial villi, 
together with extensive proliferation of c*onnective tissue and bone. The viscid 
exudate often was slightly colored by the presence of blood cells. Among 
other cells present, lymphocytes were most numerous. Polymorphonuclear 
leucocytes were present in only small numbers. Microscopic examination of 
synovial exudate revealed but few of the rod-shaped organisms, if any. In 
joints exhibiting more advanced lesions, such as excessive exostosis with 
ankylosis, the synovial fluid was normal in appearance and generally sterile. 

"Arthritis has been produced In a pig by intravenous injection with B. ety- 
Mipel0tis*mia, and the same organism was isolated from the lesion at aiitor>sy. 
The femoro-tlbial articulation of a rabbit was infected with the organism l» 
question by direct introduction of culture into the joint cavity. One intra- 
10900—22 7 
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vpiiouN iiKX’ulation of the rabbit with the organism indneed infection of Die 
Htbh^ joint characterized by the i)resenco of an excessive amount of graylsli 
exudate. A pure culture was recovered. It is believed that H. crysipvlatn-mis 
bears an eticdogical relation to arthritis in -the pig. 

“As all the observations herein recorded are based on material from abattoirs 
(leg only), no eomdusions can be drawn regarding possible mortality asaoci- 
ated with tlie form of swine erysipelas causing artliritis. It is desirable that 
Held observations l)e juade with reierence to the possibility of tlie occurrence 
of oul))reaks of swine erysiix'Ias asscxiated vvitli heavy mortality.” 

Other investigations relating to this sul>jcct by the aiithoi' liave been noted 
(E. S. U.. lid, j). I'SO; 87, p. 270; 38. p. oSo). 

A new parasite of the pig, J. K Ackkrt and F. K. Fayne {Jour. Amer. Vet. 
MciL A.V.VOC., 61 (7^22). A7> 2, pp. f 80- /<S8).— During tlie course of iin estigat ions 
of the relation ol the domest-c pig to tlie spread of Imman hookworm disease 
in Trinidad, Ilritisli A\7‘st Indies, the authors discovered in the native pigs a 
nematode resembling the human hookworm {Net^aior amerirufiuM) , which they 
describe as A". ftuHIUK n. sp. While the human h<K)k\vorm generally occurs in 
the duodenum, the pig Necator is most commonly found in the ileum and 
jejunum. The bloody ulc<‘rs cuustMl bv tliese hookworms tuul the emaciated 
appearance of the host pigs <*ontainiiig many worms indicates that A’, 
is of e<*onomic impoi-tauce in Trinidad. Post-mortem examinations of idgs 
from vai ions parts of the island slmwed iliat both old and young pigs were 
infi’sted, some <*ontaining se\t‘ral hundred ot these hookworms. 

I^reliiiiiiiary note on a new spech^s of Gongyloiieina from American 
swine, F. A. (hiAiuN {Jovr. Amer. \ et \Ie<l As-.wc., 67 (/.922). A’o. /, p. 6S ). — 
The author linds tliat the six'cies of iiougyloneiua oecurring in swine in the 
Uuiteil States differs from the spe<*ies occurring in swine in Europe, and dt^ 
scribes it under the name O. ) ansomi n. sp. 

A contribution to the biology of the causative agent of equine infectious 
anemia, Haueiisano {Monat’Sh. Puil U I'ierheilh 32 Ao. /-2, pp. I-IS, 

7; ahii. in Cornell Vet., 11 (I9.il), Ao. //, pp. 262-287/). — A progressive 
anemia and tlie <'haracter of tlie lever are two symptoms <‘omplex which 
charac terize this atTection. 

It is })()inted out by the author tliat tlie folicnving cliaracteristics sugg(*st tliat 
inlt'ctious anemia is malarial-Jikc* or iirotozoan in nature, “ Ileiiiatologieal 
findings and jirogressive decrease^ in the red blood cells, tlie distinctly typical 
swcllmg of thc‘ siileeii (deposit of pigment), the absence* of (dianges in the 
white blood tells, tin* jxx'uliar character of the epidemic, and the clinical 
course (chronic tuul latent forms, virus carriers).” The irregularities in the 
fevoj* curves tlescribetl are ex]>lained on the tiieory that the horse is affected 
with s<‘V(‘raJ generations of anemia Aims, and tiiat (^aeh generation, as in 
nmlnria, deielops to febrile-iiroducing stages. 

On th<5 knowledge of the role of bloodsucking insects in tlie transmis- 
sion of equine infectious anemia, E. Pamsset {Per, (len. l/f'd. \<H., 31 
(f.922), No. 364, PP^ 191—191). — 'I’liis is a brief dis<'USSM>]i of rtH*ent work on the 
subject, including that of J. W. Scott (E. S. R., 42, p. fi78) and others. 

tfoint or navel ill ( pyosepticemla pullorum neonatorum) , itis origin, 
treatment, mid prevention, J. G. A7 \ktii {IHe Fohlenlahme {Pposeptlcdmia^ 
PtHlornm^ Neonatorum ) ihre Fntfdcliunf/, itchandlnuy, und \ erhntung. Man- 
nover ; M. tC- IJ. ^chaper, 1921, pp. 99).- — This revision of a work, first issfied an 
an inaugunil dissertation more than 10 years previous, deals wTth the history 
of the atTection, its occurrence, etiology, portal of entry, effect, patliological 
anatomy, diagnosis, treatment of foals, and propliylaxis. 

A contribution to the study of Joint-Ill in animals, J. F. M’Gowaw 
Jour. Apr., 5 (1922), No. 1, pp. 59--73). — ^The author presents an account of the 
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(llHoase as it occurs in fouls and follows 1).\ a discussion of his experiences 
with it in sln^ep. The information obtained led him to cnncludo that in the 
outbreaks observed navel infection was not r(^sponsi]>le lor its occurrence, lie 
concluiies that, owinj^ to the lowia-inl rrsistance of the Ininh. a rointestinal dis- 
turbance was set up wliereby orpranisnis, normal inhabitants of the intestinal tract 
of the slieej), were enahlcd to invade the tissm^s nn<i tluis pr(>dnce tiH‘ distaise. 

On the parasite of nodular peribronchitis of the horse, (\ PriavKo and 
J. I >ES(;AZKAtTX {VompL Hnid. Soc. JitoL ll^aria]. So (lUH). A’o ,?7, pp. Jfll-JilSf 
fig. /). — Nodular perhironchitis of tin* horse is said to lie a seasonal afftH^diou, 
oecurrin;? in July and An?j;ust and charaeteri/ed by the api>earanee in the 
sniiertleial pulmonary parenchyma of nodules \aryinjx in s.ze Irom that of a 
hasselnul to a walnut, in the evader of whieh is a hronehiole. The parasitic 
orif?iu of the lesions was lirst recorded liy Tiienaux in JPO‘J and later by C^sarl 
and Alleniix in lOdS The authors’ studies have hal them to conclude that it 
18 caused by the larva of lluhrom ma megaHioma. 

Observations and theories <»ii the oausexs of cdiick inortalify, A. II. WAck- 
WAKE {Cnnad. Vet Nee, 3 No. 7, pp. — This is a papm- prepared 

witli the vicnv of <'alhn^ attention to the factors which inedispose chicks to 
disease and which as prime eaus(‘s. independent of diseases, lead to the death 
of many yoim.i; chicks. A talile showing the eflects of various rations on the 
mortality and growth of young eliicks is included. 

A preliminary note on parasite's infesting doiiK'stieatod silver black 
foxes in Canada, J. A. Au.rN and \ H. Wh’Kw ahk {JUtKtHiio'logp, t/f Hi), Li), 
No. 1, pp 27, 2S) “-The aiiiliors i>r(\sent a list ol tl>c animal parasiti's of silver 
foxes that tfiey liave met with 

Tfie edl<*icncy of carbon ltd rachlorid against hookworms in tlic silver 
black fox, .T. A. Ali.en (dour, la/cr. 1 <7 Med. \sso(., 07 (132,^, No 1, pp> 
*17-77, (Ig. t ). — Attention is lirst ealli^Hi to ttie iinportanei' (d tneiooiin polunx 
on ('Canadian fox farms as a parasite of the fox. 24 per cent of 1,422 individuals 
exiimiiied having been found mlested In some ranclievS the iKU'ccaitage of 
infestation was fotiml to be as high as dr>. and only <*omparatively few ranches 
were ah.solutely free from inlestation. Tlie experiments with <*arhon tetra- 
chlorul as an anttielnhnlic, here rejiorted, have lieen summarized by the author 
as follows ; 

•‘When gi\en to f<»x'ek at the rale of 0.7 ce. per kilogram of body weight 
(5 iniiiiiiis tor each 2.2 lbs >, carbon letra<*hlorid sliowed an etruaency of 07 
ixu’ iHait against hookworms Only one d(*ath occurretl among tlu' exjierimental 
animals. This deatli was attrihnteil to the poor condition of tlie animal Wlien 
foxes are overcome by carlion tetrachlon<l as a result of the capsule lieing 
broken while Ix'ing forced into the idiarynx, a miinhm- of these animals can he 
revival by artificial respiration. Only 7 died out of a total of 700 foxes treated 
with 20 minims of carbon tetrachlorid. Carbon tetraclilorid is more eilicient 
and much less dangerous than either <*hlor(>forni or Uiymol. The indications 
are that carbon tetrachlorid is also eflicicnt wdien used against as(*arids in the 
Silver black fox.” 

Braxy in hares, J. P. M’Oowan (*S'cof. t/owr. Agr., {lihiU, No. 2, pp. J6J/- 
X72 ). — The author concludes that while there is every justitication for desig- 
nating the dit^ease of sheep generally known as hraxy (E. S. II., 84, p, 888) 
by that name, the name should not he used for the diaiaise of hares, which really 
consists of two diseases, namely, cocoidiosis and liemorrhagic septicemia. 

KtrEAL ENGmEERING. 

Surface water supply of the Jjower Mississippi River Basin, 1918 {b\ S. 

Surveg, Water-Supply Patter {J922), pp. 38, pis. 2 ). — This report, pre* 
pared in cooi)eratlon with the States of Colomdo and Kansas, presents the 
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results of iiieasiirements of flow made on streams In the Arkansas and Ked 
River Basins during the year ended September 30, 1918. 

Bating curves for canal head gates, J. Hinds {Reclam, Rec. [f/. ($?.], 
{1922), No, 5, pp, 98, 99, figs, 3). — A brief mathematical analysis of the flow of 
water through orifices is given, together with curves showing the theoretical 
and actual values of the coefilcient of discharge, corresponding to the net 
drop in feet, and a set of rating curves for a 3 by 2 ft, outlet, showing dis- 
charges in cubic feet per second for different net drops and heights of opening. 

Copper sulphate treatment for preventing algae growths in lakes and 
reservoirs, N. L. Huff {E'>}gin, and Contract., 58 {1922), No. 2, pp. 33-38, 
figs. 3). — Lake and reservoir studies conducted at the University of Minnesota 
on the use of copper sulphate for preventing the growth of algae in lakes and 
reseiTolrs are reported. 

It was found tliat copi)er sulphate may be U8e<l successfully for this purpose 
in amounts which are not injurious to lish or animal life. However, the quan- 
tity of copper sulphate required to eliminate algal growth depends upon the 
kind of organism causing tlie trouble, and the temperature, the organic matter 
and carbon dioxid content, and the liardness of the water. 

Tlie importance of intelligent and constant supervision of such work by one 
who understands the organisms in the water is emphasized. 

Aggrc^gate strength no measure of concrete strength, F. E. Ciksfcke 
{Engirt. Nctns-Rec., 88 {1922), No. 26, pp. 1090, 1091, figs. 2). — Studies coadncUMl 
at the University of Texas on the subject, which included 28-dny and 3-months 
tests, are reported. 

The course aggregates studied covered practically the entire range from the 
hardest to the softest aggregates available in Texas for concrete construction. 
The series consisted of 300 test specimens, including G different aggregates and 
5 different proportions of cement for each aggregate. 

It was found that, for the materials tested and for the proportions of 
cement oitlinarily employed in practice, the strength of concrete varied only 
slightly with the strength of its coarse aggregate. I^'or very rich mixes and 
high ages the strength increased slightly with tlie strength of the coarse aggre- 
gate, but for ordinary mixes and an age of 28 tlays the strength of concrete 
made with comparatively weak limestone aggregate was as high as, or higher 
than, that of similar con(?rete made with the strong Igneous rock aggregates. 

Alkali attack on concrete roads and building brick, I. FuuloN(j {pjngin. 
Neics-Rec., 89 {1022), No. 2, pp. 61f~C)7, figs. 7). — In a contribution from the U. S. 
Bureau of Standards, the results of a study on the disintegration of concrete 
roads Jind building brick in the rice-field country of Glenn County, Calif., are 
presented. 

It was found that where seepage into depressions has been the heaviest the 
alkali deposits are the most abundant, and the degree of highway concrete 
disintegration is a function of the amount of alkali in contact. In laboratory 
experiments with test specimens containing aggregates identical with those 
employed in the building of the Glenn County highway, the deleterious effects 
of the alkali were reproduced on such aggregates. In the range studied, the 
leaner mixes, when suhje(‘ted to alternate wetting and drying In alkali water, 
yielded to the attack of alkali more rapidly and completely than the richer 
mixes. Under no conditions of experimentation with unprotected concrete was 
entire immunity to alkali water established. 

The principal alkali found throughout the district is sodium sulphate, though 
in some places the concentration of magnesium sulphate reaches proportions 
worth considering. Whatever harm attributed to alkali that has been done to the 
highway or brick buildings in the affected region is considered to be due to a 
large extent to the water-soluble sulphates. 
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In a study of the disintegration of brick in tlie region, it was attempted to 
determine tlie relation of quality of brick to susceptibility to alkali attack. 
The bricks used were manufactured from a local raw material consisting of a 
natural mixture of about 1 part clay and 3 parts of sand. Tlie alkali content 
of the average material from the so-called clay beds was about 1 per cent, with 
sodium sulphate predominating. The outstanding difference and conspicuously 
new phase found in the brick but not in the parent clay was water-soluble 
silien. This Is attributed, however, to a reaction during the burning of the 
brick resulting from the fusion of alkali with water-insoluble silica. A field 
study of bricks in the affected area which were apparently immune to disinte- 
gration in any form showed that they had lieen more thoroughly burned than 
the disintegrated brick, resulting in a sealed condition with reference to :t>or- 
colating waters. These results are taken to indicate that poi-oUkS brick disin- 
tegrate under alkali attacks much faster than dense nonporous brick. 

llesiilts of heavy traffic on l*ittsburg test road (Enpin, Neirn-Rcc.y 88 
{1922), No. 26, pp. 1066-1069, figs. 1/). — The results obtaim^d from the test road 
at Pittsburg, Calif., up to January 28, 1022, are reported. Owing to failures 
of 4 of the 13 sections tlie tests were tenqiorarily suspended to permit replace- 
ments. 

Studies of the subgrndes of the failing sections showed that thorough rolling 
of the sprinkled adobe subgrade, layer by layer, compacted it to such an ex- 
tent that, after being flooded for thrt^ months, horizontal percolation was less 
than I ft. and vertical i>ercolation less than 2 ft. Tlie edges and corners of the 
concrete slabs, particularly at construction joints and transverse cracks where 
there may be some deflection under load, were found to be the weaker portions 
and ordinarily were the first to fail under heavy loads or adverse subgrade 
conditions. 

It is concluded that because of the exci'ssive deflection and corresponding 
destructive effect caused by Impact a greater percentage of the time and money 
spent oil pavements should be devoted to obtaining a perfectly smooth surface, 
particularly at construction joints. 

A truck moving over a paveincmt was found to produce wave motion tending 
to lift the slab just in front of the deflection caused by the front wheels. A 
<?-in. slab after deflecting under a loaded 5-ton truck did not re<‘over its fonner 
position for more than 2 hours. After long continued tratfle this rate of return 
was somewhat slower, due probably to fatigue of materials. 

Concrete surfaces were found to carry about 3.500,000 tons of trafiic on solid 
rubber tires wltbout abrasion. 

Distribution of wheel load on pavement sections, IT F. Clemmer and C. A. 
HooENToai^.B (Engin. and Contract., x)8 {1922), No. 1, pp. 5-9, figs. 5). — The par- 
tial results of studies, conducted by the Illinois Division of Highways in co- 
oiKjratlon with the U. S. Department of Agriculture, to determine the deflec- 
tions of various road surfaces and corresponding pressures delivered to tlie 
eubgrade during the passage of heavy motor truck wheels are reported. The 
behavior of comers adjacent to joints were also observed. Types of pavement 
studied were monolithic and seinimonolithio brick, concrete, and bituminous 
filled brick on macadam base. 

It was found that after initial pressure was applied the soil had a more or 
less definite bearing value, slightly greater than 1 lb. jier square inch for 0.01 in. 
deformation. The supporting value of the soil was apparently less in March 
than In either August or October. The support under a rigid surface was ex- 
tremely variable, indications being that the surface rests on small mounds of 
the subgrade, having little or no support In other areas. The condition of least 
supiKirt was found under the comers of sections. This support was improved 
by traffic action. 
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Tl)t‘ tliroiijLili wldch tlu* inliutni<*(‘ of tho load was felt on an 8-in. 

nnicadin^ base ^vas inu<Ti U ss than that on ;in S-in. (Mnierete. while 1 lie eorrenponil- 
iiiiL? pressure on tbe fornuu* was about I)v<‘ times ns j^reat as on the latter, liidi- 
(‘atin^i ihid a soil of imieh hiLdau' supp<uliiht Aalue is n*qiiir(Ml for a pavement 
on an 8-m I’olled stoiie has<‘ than is recpiired for an 8-in rftjld type of pave- 
ment. The ])r(‘^-aire everted on the suh.vrade eould he redueed by Inereasin^t the 
thiekness ol the rolled st<me base. 

ddu‘ eJTeet oi t(unper.> 1 me ehanire was vei\\ notieeahle in rigid pavements, 
(ausing both wai'iiing and hui'dt ndinal expansion and eoTdraetion. The effect 
of this tcanpernt iii (‘ ehange was haist in I wo joints, one ladween two monolithic 
seet’oiis and ono hetwann a inonolitlm- and concrete section. 

Th(‘ delleetion of an indef>en<lent eorner was about times, and that of a 
(‘onfined eorner ahoid (J.t tliat found at th<^ center of tlu^ slab, indicating 

tluit tlie corner is the part of the .slab wdii<-h most deserves investigation. 
Ncdthfu* IIm' i»ressnres nor the deflections as o])s(*rved at corners varied direidly 
wiih the magnitiKh* of the load, (’lonsiderahle movement can 0 (‘c\ir between 
the c<lges of adja(*ent .slabs when ttiere is not perfe('t eonlact hetw^een tlnun, 
this movement hcina tin* cause possihl.v of shatltring the edge or feathering 
about the joint. This movement is si .giitly inen^aseil l>y tratlie. If perfect 
contacl can he secnre<l hetwi^en adjacent edg(‘s of slabs, all movements lietween 
them will b(‘ (diminated, (he dellections will he les.sem^l and tla* efl'ect of warp- 
ing hetv^een night and day will he considerably reduced. 

iii(‘se H'siilts ar(' (alc<'u lo imli<*ate that (wu'ry etTort should he made* to (Uwise 
means by wiiich sections of pavenuait can he so tied togidhor that movement 
between them will 1 h‘ (iiminated, or iii the absence of coiimvilon between fcMH’- 
tions at joints spe(‘ial designs should he ns(‘d for increasing tiie resistance of 
th(‘ corners 

How to prolong the life of oils and engines, W. JI. Joxks (Power Fartn^ 
ing, SI {1922), Ko 7, pp. 7. 8. IS, pV/.s*. 2\ This is a < ompniiensive discus- 
sion of flu‘ w'a.vs m whieh wear oc('urs in an engine, how lubrication prevents 
it. and th(‘ r<H| uirei non ts <d' (dP'clivi' ]uhii(‘ation. 

The cominsion is drawn that long engin<‘ life and freeslom from repair ex- 
pense depend upon (1) maintaining conliniionsl.v a film of oil between the 
working parts. (2) employing oil of such a grade and keeping it sutliciently 
tree from dilution that the w^orking pressure can not break through the film 
and cause* metal to metal contact, and (H) keeping the oil tUm free from solid 
particles of such size and character as to bridge the tliickness of the oil film 
and cause a cutting action on the hearing surfaces. 

A system for continuous iwlamation of engine oil is brlelly described. 

[Recording dyiiainoiiH'ter for tractors], (J. W. Watson {Fnaincertng 
[Ijondon), J1S (1922), No 29 '/S, pp. SIJfSJG, iign, 10), — A recording dynamometer 
fur tractors, wliicli has been used in English tractor trials, is described and 
dhigrammaticfilly illustrated. This dynamometer is said to give a continuous 
graphic record of tJie drawbar pull, the siieed, and the depth of plowing. 

Equipping an orchard spray machine for use in alfalfa fields, <k Wake- 
land (TiPiho Agr. Col. Pl.rt. Cire. 25 {J922), pp. Jf, figs. //). — Brief practical 
information is given reganling the einiipment of an orchard spraying machine 
in order that it may be used for tlie spraying of alfalfa. A practical spray 
strainer is also described and diagrainmatically illustrated. 

Use and care of maiiila rope, F. A. Jenks {Engin. World, 20 (1922), No. 5, 
pp. S04-306, pgn. S). — Practical information on the use and care of manila 
roi)e, particularly of the larger sizes for heavy work, is presented. 

Frogrress in dust-explosion prevention, D. J. Pbice (Oheffi. and MetaU. 
Bngin., 2G (J922), No. 26, pp. 120S-I206). — In a contribution from the IJ. S. 
Department of Agriculture a summary Is given of the losses resulting from 
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(hiRt (‘vi)U)si<)iiH ill tlodr luilln, j^nuu elevators, and feed xiidls, and otlier 

dusty industries during; tlie past 45 >ears. 

It is stuti'd that a total ol 2412 dust <‘.\plosions m industrial ])lants in the 
United States and foreii^u eountries lias been reported to the Hepartinent. In 
52 of tlu‘se explosions 271) li\f‘s weie lost, and in (>1) of tlnin (>51 {lersons were 
injurLKl. Tlie total money loss m 110 explosions from wliieh timno'^ ai(' avail- 
able was approximately $2,000,000. 

Ure^enti\e measuies ari* hrii'lly disoussed. 

Colloids and sinvaj^e disposaL K \V. Mom man and 
WoiJcly ,i0 Ao. J, pp AiH-AOA) — >\ summai'N oi (‘xistmp, kiinwbMha' <^ii tiie 

relation of colloid elnauistr.A to tank (reatmtMit of sewajLCi^ is iirestaited, and 
imdliods of stnd.s and didernunat om <>r <<*nooN and tlii' results ol iiroee’-^'Cs 
for their rmnowil are dismissed 

It is eoiioluded (hat lluu'c* is a ne(‘d for (1) a standard didinition of tln> 
limits of siz(^ of eolUeds in sew acre; (2) a stamlard method for the deliwinina- 
tion of sewajj:e eoIlohN, (2) a study ot (he (4f4‘et of the Il-ion eoin’mitrat ion <m 
the removal ot (“olloids, <'orre)ated with otlun* delornnnat ins and o)»s(mw at ions 
whl<*h will pro\e lln^ valnlit^ of such ]>}1 detorminal ion ; ( 1) tests of llu' ]nae- 
tieal appliealion oi p^’isapitants which haM‘ been ionnd elliu'livi* in lahorattiry 
expma’menfN, and (5) inveslikation of (he pianeiiih^ ^o\ m-niii^ lji(‘ ndmition of 
moisture by siwsa^i* «Uid;u"e 

It is stated that as yet in tlH‘ remo\ai oi <-ollon]v l>,\ tank trisatinent hut 
little has Immuj aeeomi dished in a praelteal wa.^ h;, setlUnpi alom^ or ])\ (lie use 
of colloidors. Chemical pris-itulation h\ alkaline precipitant s removes soim^ of 
the colloidal mattm’, lint adds so much to (lie hulk of ilia sUid^!.e that tlu' use ot 
tlie pro<*(?ss is restricted. 

4'he ime ot amds yndds a w'eli (daritied ellluent in man> eases without rlie 
larj?(‘ bulk of slu<h<e. but has not iiroxed ai»plu*able except under special condi- 
tions. Activated sludj^e is said to be effective in removing colloids, but can not 
be classed under tank treatment. 

Hydraulics of dosing tanks and irieklinji’ tillers, IC. K. Sands (Uao/a. 
Netix-Ucc., SO {I0J2), A'o. pp, 6’7~67k /n/.v — Mathematical and moehanuad 

aualysias of the subject are presented, th(‘ purpose hmipr to show how to desij^n 
doHinjf tanks and trlekhnj? filters so that settled sewa^o will be delivm-ed inier- 
mitlently at uniAeni rates per square foot 

Farm sewage disposal devices, li W. Uira,Y ( \(/r. L’/i/pa., 3 {J033), A’o. 6*, 
pp. 09, 100. fif/H. 0). — This paiier, a eontrihiilion from (kirnell University, pre- 
sents very brietl.v the features of design of farm sewage disposal devices which 
have btHUi found by exjx'nments to he essmitial. The iniineru'al constants to 
be used for ordinary rural conditions in New" York are also given, with diagram- 
matical illustrations. 

EXTRA! ECONOMICS AND SOCIOLOGY. 

Rural economics, E. JonziKU (/^V'oaomie Rmah. J^arix: J. /?. liailUirc it 
ASfoa«. 1920. 3. ed., rvv. and ml., pp. o50. ppx. Uf ). — This trentisi'^ offers a eomiav- 
henslve discussion of the three phase.s of agricultural production, capital, land, 
ami labor, also of farm organization, agricultural insurance, and the sale of 
the products of the farm. 

Farm costs and relative profitableness of seven crops, Twin Falls 
County, Idaho, 1919 and 19210, B. IIuntkr and S. H. Nuckols {Idaho Sia. 
Reaearch BuL 2 {1022), pp. 24 ). — ^^ITiis bulletin sets forth the cost of producing 
alslke clover seed, red clover seed, alfalfa hay, sugar beets, potatoes, beans, 
and wheat during the seasons of 1910 and 1020. Tabulated data are presented 
abowdng the acres seeded and harvested, overage yields per acre, average land 
values p<»r acre, and average labor, material, and oiverating costs, as well as 
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variations in net cost, the relation of yield to cost, basic requirements In labor 
and materials per acre, and average net profits and losses. A very wide range 
in the cost of producing each of the seven crops is exhibited, also a direct 
relation between yield iier acre and cost per unit of each crop. Producing 
high yields is pointed out as one of the means of increasing farm efficiency and 
lowering cost of production. 

Studies on cost of wheat production and grain farm organization in the 
Paloiise, G. Severance {Washington Coh ma, BvL 167 (1922), pp. 31-^HS).-- 
A preliminary study in cooperation with the U. S. Department of Agriculture 
and the University of Idaho, including 229 records gathered in the summer of 
1920, indicated the following basic acre requirements for producing wheat: 


Ba-.sir acre requhcmcnis for producing irhcat. 


Conditions of growth. 


Winter wheat on fallow 

Winter wheat on pea ground 

Winter wheat after otlier crops . . . 
Spring wheat . . 





i 

Part of 

Man 

labor. 

Horse 

la))or 

Seed. 

Twine. 

total cost 
from 
! direct 




1 

Ial>or. 

Hours 

I Tours. 

Bushels 

Pounds. 

! Percent. 

8 0 1 

33.7 i 

1.4 

2.9 

1 21.3 

8.4 1 

22. \ 

1.4 

3.f> 

21.4 

fi.O 

22. 9 

1.3 

21.0 

20.8 

7.0 

29.8 

1.3 

2.0 

27.1 


The cost of milk production and dairy farm organization, G. Severance 
(Washington Col Sta. BuL 167 (1922), pp. 30-31). — According to rw>rds ob- 
tained from 91 dairy farms in four counties In the fall of 1920, the production 
of 100 lbs. of milk required 18.78 lbs. of grain, 43.13 lbs. of hay, 49.5 lbs. of 
silage, 5(J lbs. of roots or kale, 0,003 month pasture, and 2.10 hours of man 
labor. “ If local prices are applied to these quantities and the sum multiplied 
by 1.378, it is belie\ed that the result will approximate the average cost of 
produdion.” 

Interdistrict farm competition, II. A. MuLE>Trr (Joiir. Dept. Agr. Victoria, 
19 (1921), No. 7, pp. 385-Jf26, pgs. 32). — lUvords of the farm organization and 
business activities of 11 farms selected ns winners in local district competitions 
in 1920 were obtained and examined in April and May, 1921, to determine the 
whiner of the Royal Agricultural Society’s competition in Victoria. 

The area of the farms varied from 513 to 3,000 acres. The majority were 
wheat farms, ranging from (540 to l,5fK) acres. The smaller the farm the 
greater the tendency toward heavy wheat production ; on tl)e larger farms 
relatively greater attention was paid to sheep. 

Buildings, equipment, cropping systems, live stock, farm layout, water 
storage, fodder reserves, and farm homes are describ(*d. 

The survey disclosed that for the years 1917-18 to 1919-20, inclusive, the 
competitors earned 5 per cent on the capital invested and additional sums 
ranging from £285 to £1,069. Wheat yields on the farms in the competition 
averaged 8 or 9 i)u. larger than the averages for the districts. 

The elements of agricultural bookkeeping, J. 1\ F'acio (Bol, Min. Agr, 
I Argentina), 26 (1921), No. 3, pp. 26*5-519). — Methods are set forth and illus- 
trated witii examples. Forms for entering the inventory and keeping accounts 
for agricultural, live stock, and dairy enterprises are given. 

Economic problems of farm power, F. W, Peck (^oc. Prom. Agr, BcL 
Proe., 40-1/1 (1919-1920), pp. 27-38, figs. 2 ). — Four midn groups of factors to be 
considered in a study of the selection and utilization of forms of farm power 
are designated as (1) farm power requirements, (2) animal or mechanical 
power, (3) relation to man labor, and (4) Influence on the organization and 
operation of the farm. Charts are given illustrating the utilization of horse 
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labor on three farms representinp: different types of production, a Wisconsin 
dairy farm, an Illinois corn and hog farm, and an Iowa seed grain and stock 
farm, the data being found In the results of cost accounting studies, and a table 
Is Included which shows the percentage of horse time spent on various opera- 
tions on six typical farms. The intention is to bring out the Important contri- 
butions that would result from a comprehensive study of each of these economic 
phases of the problem. 

Annual report of the director of lands, C. Lukban {PhiHppme Bur. LaridSf 
Ann, Rpt. Dir. Jjands, 1920 ^ pp. 110, pis. 2, lif/s. 11). — A progress report is made 
on cadastral and miscellaneous surveys of land In the Philippines for the 
fiscal year ended December 31, 1920. 

The movement of Canadian wheat, R. J. McFall (Northioest. Miller, 130 
(1922), No. 11, pp. 1156, 1168-1110, figs. 3). — To reach the freight cars, Canadian 
wheat must pass through country elevators or over loading platforms. The 
Oovernment has provided large elevators for storage at imi)ortant centers 
within the country, mainly in the prairie, which serve as a temporary stopping 
I)lace for the grain which is moved during the rush season. Their us€^ it is 
said, duplicates handling expense, increascal storage at the farms or at the 
country elevators being needed to better equalize the movement. 

The rail movement of Canadian wheat is practically confined to two prin- 
cipal transcontinental systems. Considerable seasonal pressure is brought to 
bear upon them, there being two principal peak loads of rail traffic into and 
out of the elevators in the East and one of movement into the western termi- 
nals. There are three possible rail routes for shipment of wheat eastward 
through Canada, as well as the water route of the Great Lakes, which is open 
from April to December. The bulk of this lake traffic goes from the Canadian 
twin ports, but some finds its way through Duluth and Superior. Similarly, 
the bulk of the rail traffic goes through the same cities, but some goes from 
Winnifieg and Quebec. From the terminal elevators at Fort William and Port 
Arthur the grain is mostly forwarded either to the American ports or to the 
so-called public elevators in the Blast. 

A chart accompanies this article, which shows the movement of the Cana- 
dian wheat crop of ■lOlff-20. A western and an eastern pool, with the prin- 
cipal streams into and out of them for the grain year, and also the movement 
through the chief grain centers of the country* are graphically presented. 

It is brought out that Buffalo practically disapp^^ared from the Canadian 
grain highway in the years immediately following the war, and that the Great 
Lakes-St. Lawrence waler route has taken on de(Teased importance for un- 
broken shipments. 

Statistics for recent years sliow the growing importance of the Georgian Bay 
route. Almost two-thirds of the lake movement in the year 1918-19, and one- 
half in the year 1919-20, was confined to the shorter route. In the later years 
the movement of grain by rail through eastern Canada into the United States 
for export has become a pronounced feature. The years 1918-19 and 1019-20, 
however, show a marke<l falling off in the transit trade through the Uniteil 
States, owing to several transient factors, the effects of which may or may not 
permanently disappear. 

The outlook for dairying and the marketing of dairy produce, .T. A. 

BtmniCK {Canada Dept, Agr, Pamphlet 3, n. ser. (1922), pp, 20). — In the first 
of titese two papers the dairying countries of the world are discussed briefly, 
statistics being given to Indicate whether production was restricted or stimu- 
lated by the war and the conditions which followed and still prevail to some 
extent. Recommendations are made with regard to improvement in the pro- 
duction and marketing of dairy products in Canada. In the second paper 
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some of tiie lemliiig features of the system of mtirketinf< dairy produce in come 
tries that compete with (panada in the world market are set fortJi. 

A critical survey of the a^^riculture and live stock industry of Kcuador, 
J. i’AVioi.o (lycuador J)ir. Urn. Af/t. BoL 1 (JOBl), pp. 52). - \ series of essays 
on agricultural comiitioiis in Ecuador, labor problems, th<' lack of teclmical 
direction, and means of communication, with sii^^j^estious for enooura^iing' im- 
migration and increasing the suiiply ot labor and capital, are published here. 

The present condition of agriculture and some of the taiuses thereof, 
Dynevok kt al. {London: Land Union, lii22, pp. 11).— A (ouimitt(‘(‘ ot The Land 
Union atlributt‘vS the deiuessum of llntish amuculturc to decreased prices ot 
agriculturai iirodnct^; iurn^asi'd prices on tortiUzrrh, li'eds, and necessities; 
high transportation I'liai'ies, increasiul assessments <m ('stat(‘s; im-onie taxes; 
and death duties. Siiggi^stions are that imiMUtat ion of fonugu Hour and barley 
l>e d(*croased. the excise dut.\ on )i<uii(‘-gi‘owii sugar rcdiictMl, income taxes, 
duties, and rates on agmailtural proinuty ligldtau'd, ami otlun* minor reforms 
carried out. 

Agricultural tirogrcss in western India, (L Kiomini.k {London and iSair 
York: Lonpnians, Given <( Uo., 11)21. pp .V7 4-.^)d. aps ,7).- agrii'iilt ural 

situation in western India siimmeii up to tlie efliHt that the majority of the 
farms are td the wrong size and shape and are neither iiermanent units nor 
sus(*eplihU‘ of orderly and mh'quate imi>ro\enienl. Tl)t‘ majorit.s of rarmers 
are deticnait in sliill. industry, and energy, and halamc a low standard of 
mideavor iiy a low’ standard of living. Equipment is \er\ tlefectiNe as regards 
botli implements and lixtures, .siicii as sheds, barns, and ftMicing Peculiar re- 
ligious observances of the Hindus and social customs impedi* tu'ogress in cattle 
breeding and tlie derivation of profit from existing animals. U is dt'emeil 
undesirable that the (io\ernmeiit should pass legislation to parcel out the land 
into econoniii* holdings of standard shap<‘ and size or dictate to the farmer 
what crops he shall gnnv. 

Measures suggested amount to giving the landholder a (‘ham*e of freedom 
from tlie ejKU’ation ef laws and customs wliicli impede his progress, (tradual 
change in public opinion alone can eiTeet liberation Irom tlie t.vrann,\ of i*aste, 
the working of the Joint family system, and sm'ial and religious customs. It 
is held that land tenure should in genei’al he of tlie peasant proprietor type, 
excc'pt perhaps in the case of sugar cane estates and dair\ farms, and that the 
tendency tow’ard subdivision and fragmentation siiould 1 m^ cliei-ked. Legisla- 
tion might be undertaken to prevent fraudulent iiraiqii es in marketing, such 
as are found to <*xist in (lie cotton trade. Irrigation construction should be 
pushed. The cooperative moxemeut and r<»search, ilemonstration, and instruc- 
tion should bo encouraged and expanded witli financial help, and cultivators 
should be encouraged to li\o on llieir holdings. The appointment of standing 
development commissions over suitable tracts is suggested. 

The rctvisioii of the law relating to the encouragement of agriculture in 
Switzerland, E. Laitk and H. Natek {Bubs. . Panmnn i^uisxes No. 64 (1922) ^ 
pp. 182). — This is a digest of suggestions submitted by numerous agricultural 
organizations in Switzerland in answer to a questionnaire as to means of im- 
proving agrhajlture. especially by improving agricultural education, the live 
stock industry, and organization among produwrs. 

The agricultural limits of our population, E. M. IOast G<ei. ilo., 12 {1921) ^ 
No. 6, pp. 551-557). — The author estimates the maxiimun iiopulation that the 
United States can support on 800,000,000 acres of arable land as 381, (XK), 000. 
If the United States would follow methods used in Japan, it Is maintained 
that the ultimate maximum would be about 5^50,000,000, making allowances 
for differences in body weight, food habits, and dinilnlslie<l returns on some 
of the less productive areas. 
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Influt^nce of power aofl inachiuery on wocial anti physiea! eondUioiiH sur- 
rounding farm life, i\ J (CvLrirv {Soc J'loni \(/r. Nr/. I'hjc., J/0 {IDJU- 
J920)f pp. 22-26 ). — TAn o {.\pes of Jariiiers, Uit* so-calU-d pnioitive imiscular 
tyi>e and the utnv eerehial t.Npe of insu-liiiie laiinei-, <'oii(nisP*(] It is ludd 
that after the innehiiu* liiinito* h(‘{'<»iiH*s more* like (»l!ier men in flie e<»mliK't of 
]jiH oeciipation Ije wall Ixh'oiim* moi-e like otlier ni(‘)) Jii Ins iiKsiit ul jons 'rims 
])rogr(‘HS in the nsn (h niaehimn.N and tonsenh'nees on tlu‘ (.inn niwl in (ho 
farm Jioiiie will material^ imuiify rural haints of thon;^ht ami a<*(ion. 

Cooperation in < 'zeehoslovakia, U. I’\ IHohak ( /h/.s* 'J'.srhcf Itoslt^triih tsvhe 
ha j / ,sii c'^cu l^raffiii ’ I '<lhihn .fidnola fJ os/Hah'i , si i/rfi 

1922. pp //V/.S‘. ."I.}!. ”"lMie aims of aarieiiltnral eooperai ion au‘ st t Pnoh as 

th<* furtherinju' of the eemnni interest in nselul }»rodue|>oii \\i(ii or^mnized. 
selllnp: and (‘liminat ion <d' nnn(‘(*i‘ssary iniddleiiK'n ; the <Ie\ t^lojanent of indiis- 
tJial inde]Kmden<*e for Uinners. pndtsaina Ihein aiminst (‘\'})loitation by sup- 
jiliers <if attrieult lira! lU'eessit i<‘s and inipimnt'nts ; tMim'ation of meinliem. ; par- 
tienlarly in aai'i<‘n!tural (‘(‘onomies ; tlie ( iirnishina of niiK-li necsled loans at 
reasonable i‘at(‘s , and raisMie th<‘ lifenta'al standard ol ainon*; llio a^ri- 

cnltnral classes ddn* oivanizal itui, (Ion eloj>nH*nt, and pr(*seiil status ol ^arious 
Tdiases of a^rienltnral eoo]>eration aie desenhed in detail. 

Agricultural soeietic^s, U. (1, CPimovv { l*f r ru(tlo Jyiio, S (f!i22). Xo. 

2. pp. -- The author <les. nIk's the s.\^fMni of }.*'!e)’aled eoopm’atne some- 

ties for jirodnction. inarkei nia. ami sni»plyinu < redil in Porto Ujco 

Il«»port on tin* working ot tlie c<»operativ<‘ so<*ieti(‘s in t h<‘ Prov- 

iiiees and llerar for th<‘ ear II ll Cia.sni\\ u u, {('raf. I^rovH. 

and Ucrar f/ad/aj, ('tmp Sacs /»*;*/. 1!( P)~2 J , pp. \ V \/A ) — Idas T’epoils 

the ntunber and pioLO’ess of agricullural soeudies and r^dated credit institutions. 

The work of tlie agricultural society in Somaiup C S( vssfl) vi i-Sfot{/olini 
(dt/F. Colon. [//a///J, 16 il!i^2\, Xo .1, pp. ptf /i — A brief leport is 

given of the agricultural ]>roerain m tliis region and of tlie progress of land- 
clearing <)p<‘ rat ions. 

Annual statistical report of th(‘ New Vork Product* Mvcliange for the 
year 102J. (iV. Y. Prod Hrch. Ann. Slatis. Ppt , 1921. pp. IAS).- -Sfatistics <»f 
receipts and pri< es, freigld rate.s, exports and imports, and visible sip^iily of 
important agricnltnral <‘<mimodities are giv<ai for P.)21, w ilU comparisons with 
Iirecedlng years. 

The Price Cliirrent-Ciraiii Heporter Voarbook for 1P22, E. (k Osman 
(Crtcc Current-drain li*pfr. Yearbook, 1922, pp. 112). ldirr<‘nt statistics are 
added to the smdes of rep<‘rts juawiously not(*<l tE. S Tl., 4.1, ji. eShS). 

AGRICULTURAL EDUCATION. 

Some aspects of agricultural education in tlic United States of America, 

Ij. K. Klmhiest (Jour. Mhi. dr//’. (/i«//r/o//l, 28 (1922). Xo. 11. pp. 982-988). — 
Extension teaching of agriculture and vocational agricultural instruction in the 
United States are briefly described. 

Hural school survey of New York State, G. xV. \\ okks ft ai.. (Jlhara, X. T.: 
Joint Com. on Rural Schools, 1922, pp. 272, pis. J^, pps. 2A). — This is the com- 
plete report on the survey previously noted (E, S. 11., 47, p. 96). 

[Agricultural iiistruetioii in Ireland, 1019 and 10301 {Ireland Dept. 
Apr. and Tech. Insir., Ann. (len. Rpt., 20 (1919-20), pp. 16-24). — The numbers 
of students enrolled and graduating at several agricultural colleges and schools 
in Ireland during the sessions of 1918-19 and 1919-20 are reimrted iiere. 
Notes are given also on itinerant instruction, demonstrations, short courses, 
and competitions. 

The higher school of agriculture In Milan, B, AIoitKscjri (Italia Apr,, 59 
(1922), No. S, pp. 65-82, pi. 1, figs. 10). — An account is given of llu* inception of 
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this institution, its early directors and graduates, and some of its contributions 
to the progress of science. 

Agricultural education in the Union {Union So. Africa Dept. Agr. Jour., S 
{1921), 2fo. 5, p. 5S7). — scheme of agricultural education for the Union of 
South Africa as drawn up by a special committee in 1921 provides for a course 
of agricultural education calculated to reach all grades of scholars from the 
farm school, primary and secondary schools, and onward; Includes the train- 
ing of teachers; and coordinates the work of the present 8 c1k)o1s of agriculture, 
the various divisions of the Department of Agriculture, and the agrlcultuml 
faculties. 

Agricultural education, D. H. Gkist {Agr. Bui. Fed. Malay States, 9 {1921), 
No. 2, pp. 122-130). — Tliis is a brief statement of the activities of the Ceylon 
Government with regard to agricultural education, outlining the purposes and 
courses of Instruction at the School of Tropical Agriculture at l^eradeniya 
and noting training schools for native teachers, middle schools, school and home 
garden work, and cooperative societies, in so iar as they contain suggestions 
for the organization of agricultural instruction in the Federated Malay States. 

Economics and the community, ,J. A. Uapp {Avw »>?7r; (feutury Co., 1922, 
pp. XIV-\-366, figs. 90). — TcMiching material is jaesented which is iutendeil to 
accpiaint the student with economic j>rol)lems of the community, including the 
production of raw material, distribution of manufaeturtHl goods, business or- 
ganization, transportation, money transactions, labor management, agricultural 
problems, international trade, taxation, and others. A list of references is 
included. 

Community civics and rural life, A. W. Dunn {Bosioyi: /). (J. Heath d Co., 
1920, pp. XIl-^-^Ol, pi. 1, figs. 167). — ^This is a text intended for use in Instruc- 
tion in citizenship in rural cjommunities. It is designeci for use in the grammar 
grades or in the first year of the high sch(K>l. A list of readings is appended to 
each of the chapters. 

Motion pictures for community nt'eds, G. ami H. Uollman {New York: 
Henry Holt d Co., 1922, pp. IXA-^98, figs. 13). — Tliis book covers many practical 
details of the selection and presentation of motion pictures on church or school 
community programs. One hundred suggested i>rogranis are drawn up, and 
mechanical and legal information and directions are offered. Practical helps 
are given in the way of a list of various types of exelianges or distribution 
organizations; a bibliography listing magazines, trade impers, bulletins, cata- 
logues, and books dealing with the exhibition of films; and suggestions for 
musical accompaniments. 

A manual on junior agricultural clubs, C. W. Bucklfk {Ky. Agr. Col. 
Ext. Cifc. 117 {1922), pp. 123, figs. 21). — Details of organization and manage- 
ment are set forth, and club projects, club courses, community club programs, con- 
tests and exhibits, county camps, and other forms of recreation are described. 

licssons for pig-club members, R. W. Blacklock and II. G. Clayton {Fla. 
Univ. Ext. Bui. SI {1922), pp. figs. 21). — Lessons on the breeding, feeding, 
care, exhibiting, and judging of pigs are outlined. 

First year poultry, E. Wilson {Jja. Agr. Col. Ext. Circ. 53 {1921), pp. 35, 
figs. 21). — An outline of poultry club work from October to September, inclu- 
sive, is given. 

Sewing handbook for Montana clothing club girls, E. A. Linhoff end R. 
Patchin {Mont. Agr. Col. Ext. [Puh.}, No. 53 {1921), pp. 59, figs. 20). — Lessons 
in textile, sewing processes, the use of iiatterns, and mending are outlined and 
illustrated. 

First year sewing and cooking, M. S. Gesell and M. E. Thomas {La. Agr. 
Col. Ext. Circ. 54 (1922), pp. 24, figs. 11). — ^Elementary courses in sewing and 
in cooking are briefly outlined. 
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special methods course in home economics, E. I. Raitt {Jour. Home Kcon.^ 
H (1922) i No. 5, pp. 22S-226). — This outline contains the following subheads: 
Brief survey of the household in successive periods of the world’s history, 
present status of the American home and its needs, the ineaniug of education 
for the student, home economics education, rehitetl subjects education, plant 
and equipment for home-making classes, bibliography, illustrative material and 
supplies, and the teacher. 

A course in marketing, N. R. Baii^ey (Jour. Home Econ., IJf (1922), No. 5, 
pp. 220-^222). — The course outlined here consists of a one-hour le<*ture period 
and two three-hour laboratory periods each week for one quarter. As laboratory 
exercises, specific foods are cooked and types of food are charged according 
to points in choice, price, number of servings per unit of weight, storage, value, 
and use. Canned goods are similarly studied. The lecture work covers prob- 
lems of standardization of products, weights, measures, and containers, and 
marketing methods. 

Alabama bird-day books (Monigomcry. AUt : Deyl. Vovserv., 1921, pp. 126, 
pis. 5, figs. 12; 1922, pp. Ill, pis. 5, figs. 12). — A varied collccti(m of prose and 
poetry about binls and their protection is offered in these annuals for use 
on bird-day programs In the schools. 

MISCELLANEOUS. 

Ilejiort of Alaska Stations, 1920, (\ C. ("JE<)UfiF:soN et al. (Alaska Stas, 
llpt. 1920, pp. V-h75, pis. 8).— This contains the organization list and a report 
of the s<‘veral lines of work carritd on during the fiscal year ended June oO, 
1020. Meteorological data and ac(‘ouiits of the extensive tests with held and 
garden crops are abstracted <ds(‘Where in this issue. 

Fortieth Annual Uepoi*t of New York State Station, 1021, R. W. 
Thatc'her (New Yorh State Sta. Rpf. 1921, pp. IfO) . — This contains the organl- 
ziation list, a review of the work and laihlicatlons of the station, and a financial 
statement for the fiscal yi^ar ended June 80, 1921. The experimental work re- 
ported Is for the most part abstracted elsewhci*e in this issue. 

I^’orty-fourth Annual Report of North Carolina Station, 1921, B. W. 
Kilgoke et al. (Noith Carolina^ Sta. Rpt. 1921, pp. SO). — This contains the 
organization list, a nq>ort of the director and heads of departments, and a 
financial statement as to the Federal funds for the year ended June 30, 1921. 
The experimental work is for the most part abstracted elsewhere in this issue. 

Thii*ty-flrst Annual Report of Washington College Station, 1021, E. C. 
Johnson et al. {WafJiingfon Col. Sta. BuL 161 (1922), pp. 6Jf). — This contains 
the organization list, a rc^port on the work of the station during the year, 
and a financial statement for the Federal funds for the fiscal year ended June 
30, 1921, and the remaining funds for the fiscal year ended March 31, 1921, 
The experimental work retK)rted Is for the most part abstracted elsewhere in 
this issue. A list of flie bulletins and popular bulletina of the station since 
its establishment Is appended. 

Blmoutlily Bulletin of the Western Washington Station (Western Wash- 
ington Sta. Bimo. Bui., 10 (1922), No. 2, pp. 25-J^8, fgs. 11). — In addition to 
sevcu’al aillcles abstracted elsewhere in this issue, this number contains a 
brief article by A. Frank entitled Potato Growers Are Urged to Spray with 
Boi*deaux Mixture to Control the Late Blight of Potatoes. 

Index to the Yearbooks of the XT. S. Department of Agriculture, 1911— 
1916* 0. H. Greathouse (IJ. S, Dept. Agr., Index Yearbooks, 1911-1916, pp. 
its ). — This is a combined subject and author index In continuation of w'ork 
previously noted (E. S. R., 29, p. 699). 
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Alabama Colle^^o and Station. ^ — Dr. FI Miles of tho Mississippi Plant 

lias h(H‘i) appointiMl associate professor of plant patlioFvpjy and assoeiate 
plant patholoj’ist. («uy A. Hart, (Iralnage c*ni 2 ;ineor of the lUii’onn of Ihiblir 
Uoads. 11. S Dejmrtment of Ap^ricnltiins lias been assigned to the department 
of agricultural eip.'lTieerIng for surveys for tile drainage mid terraeing. 

Hawaii University.— ExPuisioii courses were inaugurated about a year ago, 
iriclndiug special classes, ('orrespombmee instruction, lectures, and iiiiswllaiieous 
service througb exiwu t adxicc, ( orrespoudeiicc*, and similar ways. Eight courses 
were given ju Honolulu troni September to dune, with a total enrollment of 
350 students, mostly luature imui and women. These conrs(‘s included applknl 
horti(‘ulture, jxjultry bushaiidry, beekeeping, pincapide production, and several 
nonagri<‘ultural suh)<‘cts In addition a series of four lesson talks on dress- 
making ^\as given to 2<K) women The corr('sp<uidence eoiirses coniprisiHl 21 
waM^kly ]ecturi‘s on <*leuieiitai*y ju'imaples of agrieullure, with an enrollment of 
about 2(H) persons. 

Kansas College and Station. — (Jround has bemi broken for the new veteri- 
nary hosiatal, a 2-st<u*y stiuctnn^ to ('osl $100 000 

The station (h‘]>artiuent ot agrieiiltural econoiuj(*s is <ooperating with the 
Amei-i<‘an Foo<! Ib'si'avch Institute, lo<*ate<l at Leland Stanford University, in a 
study of wluat mm Kid iiig in Kansas from the thresliing unu hiiu' to tiU‘ eimtvnl 
markets. II J Uichards lias been apiioinled assistant in marketing investiga- 
tions in couiie(*tiou with this projexd. 

Kentucky University. — Dr. .lames K. Pattcu-soii, pn‘si(ltmt emeritus since 
1010, died August 15, aged 80 years. President PattiUMiu was a native of 
Scotland and graduat<Ml irom Hmio\er (\)lh-gc, Indiana, in 1850. He laM'anie 
connected with llic Kmitucky University in 1805 as professor of hist<»rj jind 
metapliysi<'s, and s(‘rve(l as presidiuil from 1800 to P.)l(> II(‘ was for years a 
familiar hgure in the Association of Amei'K aii Am icultiiral Colh^ges and Ex- 
periment Stations, s(*r\ ing as president in 1003. 

The will of President Patterson, after making a number of personal beipH'sts, 
leaves the residuary estate in trust until it becomes large (uiough to yield an 
iiicf>m(^ of fr(»m $35,0(K) to $40.0(H) per annum, Avhen the income is to be used to 
niaintaiii tlie AVillinni Andrew l*uttersoii College of the uni\ersity. This college 
is to liav(‘ for its ])uri)ose the training of young iiaui l«)r tli(‘ diploinatie and 
consular service. 

Rhode Island Station. — A. M, Sbott, assistant ebemist, has resigned. ^ 

Virginia Station. - -1 leAV'it ( A. Tueker has been appointed assistant horticul- 
turist, effectiAO Sejiteiiiluu' 25. 

Washington Station. — A new beef <*attU‘ burn 140 liy 32 ft. with two 50-ft 
wings and two <*om*rete silos 14 by 30 ft., and a sheep burn 18 by 100 ft, with 
a 12 by 30 ft. wooden silo, have Just been eonipletod. The old cattle barn has 
been remodeled into a dairy bam, and the milk house enlarged and huiiroved. 

Dr. Paul \V. Allen, formerly associate dairy bacteriologist in the Illinois 
University and Station and more recently engaged in commercial work, has been 
appointed bacteriologist, vice W. 1 Nightingale, resigned. 
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The importance to every experiment station of a working program 
adapted to the needs of its locality will hardly be (piestioned. Con- 
sciously or unconsciously most stations have been evolving such a 
j)rogram with more or less definiteness, ^hich is expressed in a way 
in its organization and the list of projec ts it is pursuing. But less 
frequently lias a pelmanent working plan been set forth to guide 
development and steady the course of the future. 

It is interesting to note, therefore, that at the I'ccent convention 
of the Association of Land Grant Colleges the Committee on Experi- 
ment Station Organization and Ihilic-y made this matter the subject 
of its rc'port. It would be difficult to find one more worthy of its 
efforts or more desirable for consideration. The time too is oppor- 
tune. Most of the stations are feeding the limits of their funds and 
must make a wise selection of the uses to which they are put. There 
is a quite gorierai mcjvement for larger su])port, and a well-matured 
program should be helpful in presenting needs and in emphasizing 
the importance of rest^arch. 

As the committee pointed out, the plans of the stations in the past 
have to quite an extent been of short range, reflecting immediate 
demands or response to teni})orary conditions. Often too the individ- 
ual preference of investigators lias played a considerable part in 
shaping the lines of activity. Now, however, "" the nature of the prob- 
lems the stations have to meet is such as to recpiire looking farther 
ahead and making careful preparations, as well as assuring con- 
tinuance of the work. Of course there must always be provision for 
meeting emergency questions as they arise, and the trend of investi- 
gations can not be foreseen in detail ; but this need not make the pro- 
gram of a research institution fortuitous or fragmentary in its larger 
aspects or haphazard in its planning.” 

The committee’s suggestion is that each station consider carefully 
what it ought to attempt to contribute to the progress of agriculture 
in its State and in the Nation over a ten-ye^ir or a twenty-year period. 
“ Even though there can be no time limit placed on research projects, 
and the progress of investigation or the nature of general agricul- 
tural development can not be prophesied, it may nevertheless be pos- 
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sible to set a goal and to shape permanent jdans in a(‘eordance with 
the object in view. Fuilhermore, the time has come when no single 
station can hope to adequately attack all the many and difficult 
problems with which the agriculture of a given region is confronted, 
and the program of any given station ought to take into account the 
activity of other stations in the region. This can be successfully 
done only if eacli of the several stations concerned has a fairly 
definite program mapped out for its investigational work.” 

In considering the advantages of such a long-time program the 
committee presents these from the standpoint of the director, the 
individual research worker, and the general public. An organized 
plan, it is maintained, is the best possible basis for a convincing 
appeal for moral and financial support. It is a means of getting 
together with the constituency, and enlisting its support in carry- 
ing out plans devised in its interest. It is a Avay by whicdi a station 
may express to the authorities of the college and to the public its 
mature judgment of the field that the station ought to occupy and 
the lines along which it should stress its investigations. The field 
which any station can cover and what it can attempt to do is de- 
pendent first of all upon the support it receives; and for its work to 
be thorough and conclusive assurance of continuity is necessary. 

Furthermore, a definitely formulated program enables the director 
to determine upon the needed equipment and personnel, and the 
items which must be provided in its budget. Such a })rogram offers 
a convenient measure of progress from year to year or from decade 
to decade. From one period to another it supplies a basis for judg- 
ment as to the adequacy of the station’s efforts and progress in meet- 
ing the needs of the agricultural situation within the Slate and 
region. 

From the standpoint of stability and continuity of investigation 
in the face of frequent changes of directors and working staff, a defi- 
nite working plan and policy is of great advantage. As the com- 
mittee points out, far too few of the twenty or more present direc- 
tors who have assumed their positions during the past two years have 
found in the records of their offices such a definite program of work 
as would make it possible to insure on their part an intelligent grasp 
of the present scope and policies of the station. Certainly the work 
of the station and the part which it is to play in the development of 
the agricultural welfare of the State are far too important to be 
made subject to the personal opinions or wishes of each new director 
or employee, and a definite continuous policy and piogram should 
be available as a basis for intelligent service in its behalf by the 
new men who come into the organization.” 

Wliile opportunity should be preserved for the exercise of iridi** 
vidual initiative and a reasonably wide range of freedom in researcl), 
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the committee maintains that such a program would be helpful and 
encouraging to the individual by contributing a larger measure of 
security for his investigation, and would guard against his needs 
being overlooked in the annual budget and plans. A fairly definite 
program would also discourage the impulsive undertaking of new 
studies and tend to hold attention to existing lines until they had 
been brought to a conclusion. And such a program would naturally 
make provision for coordinated effort, since as the committee re- 
marks, “ the time has come when the successful development of 
American agriculture demands scientific and organized study of 
many problems which are loo broad in their scope to be attacked by 
single minds. . . . Tlie pressure of modern science toward nar- 
row specialization tends to limit the field of vision of the individual 
worker and to a degree to disturb his sense of propoilion.” The 
broadening influence of participation in a general plan or program 
is seen as one of the advantages to the individual worker, who will 
also often experience an added enthusiasm from the fact that his 
work is a part of ji well considered and generally approved plan 
of public service. 

For the general public a definite outline of w^ork and development 
is held to be the only possible basis for an intelligent understanding 
of the place of the station in the State and national system of pub- 
licly supported institutions. “ The preparation and submission of 
such a program to the consideration of organized associations of 
farmers within tlie State affords an opportunity for constructive 
criticism of station work by intelligent and experienced farmers who 
are to be the users of the results of the station’s investigations, which 
is of (he utmost advantage to both the peo])le of the State, the leg- 
islature and the station officials.” 

(granting the desirability of such a mature program to cover a 
period of years, the question may be asked as to what it should at- 
tetiipt to do and how far it should undertake to go. According to 
the report of the (‘ommittee, it ought to formulate somewhat defi- 
nitely the best judgment as to what the station should attempt to con- 
tribute and the lines along which it should bend its primary efforts. 
It would outline the general fields of research in which it is pro- 
posed that the station shall engage, enumerate somewhat specifically 
the general nature of the projects to be undertaken in these fields, 
and present a statement of the facilities which are available or will 
be needed as additions, in order to make possible the satisfactory 
carrying out of the proposed program. 

“ The detail to which the discussion of any of these matters sbouh) 
be carried will vary with the different conditions which the pro- 
gram itself is designed to meet. And as a matter of expediency any 
public presentation of the program in printed form or otherwise 
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should always contain provision for its modification or expansion 
to meet emergencies which may arise, and such qualifications as to 
its binding effect upon the station or the State as experience in dealing 
with such matters may suggest.” 

In other words, it would not undertake to be a formally crystal- 
lized plan, all-comprehensive in its nature and inflexible in its pro- 
visions, but would be designed to serve as a general guide in the ad- 
ministration, development, and finaiu’ing of the station. It should 
never be so inflexible as not to admit of improvement by amendment 
as new workers and new ideas become available to the station ; but on 
the other hand it ought not to be interrupted or abandoned, in whole 
or in part, because of changes in personnel or as a result of personal 
preference of new additions to the staff. Evidently it ought not to 
be so spc’cific or definitely limited as to become a hindrance rather 
than a help to the station’s development in meeting the needs for 
agricultural research. 

Latitude and elasticity will be secured by making such a program 
general rather than detailed, and by the provision that it will be 
subject to revision from time to time as circumstances require. But 
such a plan would have a substantial background in the present 
situation and the trend to be provided for, and represent a conscious 
efi’oi't to weigh and adapt the various lines of effort in accordance 
with their merits and relative importance. It would tend to direct 
the policy of a station along well-defined lines and to avoid the 
erratic results which may follow when programs are left largely to 
be developed out of passing conditions or individual suggestion. 
Of course, individuality must have reasonable play — ^not as a matter 
of impulse, but in carefully thought out plans; and in many cases 
these plans should have reference to the station as a whole rather 
than to a single department. 

The idea of the unity of the station is essential to the making of 
any well-rounded program. As a public institution designed to work 
out the principles of action as related to practice in the agricultural 
industry, an experiment station is not merely an assembly of depart- 
ments but a union of effort in which various departments are em- 
braced. These departments are interrelated and are drawn together by 
the community of interest in broad questions, as well as by the gen- 
eral purpose. Their relationships are more readily discovered if 
there is encouragement to think outside of their immediate bound- 
aries, and this will be an inevitable part of the construction of a 
long-time program. 

Of course, there are exigencies and emergencies which can not be 
provided for in any such outline, as there are also a considerable 
number of short-time problems in most of the States. A frequent 
difficulty, however, is that these may be expanded out of proportion 



1022J 


EDITORIAI.. 


605 


to their importance because of the interest developed in them or 
around them in the course of their investigation. The basic plan 
should tend to minimize such difficulty and serve as a steadying in- 
fluence in the face of waves of sentiment or conditions which are 
iaken for emergencies. 

As to the way in which such a program sboiild be made, the com- 
mittee points out that it should be ‘M^ased on a careful survey of 
(a) the probable development of agriculture in the State during th(‘- 
period to be covered l)y the program, and the problems which are 
likely to arise because of this development; (b) the proper place of 
the experiment station among the various State agencies for the 
promotion of tlie interests of agriculture; and (c) the relation of the 
activities of the individual station to those in adjoining Stales which 
serve the same general agricultural region and ha\'e, therefore, 
similar problems as possible factors in their program of work.” 

Evidently such a plan can not be the product of a single man, but 
ought to enlist the assistance of experts in maii}^ lines, to provide as 
nearly as possible a complete survey of the situation which the 
station has to face and the needs which it should fill. While it is the 
duty of the station director and his staff to assume leadership in 
planning for the future development of agricultural research, it is 
suggested that the farming constituency of the station may be help- 
ful, even in the initial stages, and that such a program ought to be 
submitted to the test of their experience and intelligence before it is 
finally adopted. 

^Vhile it is too much to expect that any group can accurately fore- 
see all (he changing conditions which may affect the agriculture of a 
State or region during the period to be covcued by such a program, 
‘‘every experiment station staff has a group of men who have occu- 
pied positions of responsibility and leadership in the State’s agri- 
culture for many years, and who by training and experience are at 
least as fully qualified to predict future development as are any other 
similar group within (lie State. The combined wisdom and judg- 
ment of these men ought to be brought to bear upon the problem of 
the future development of the station’s program.” And with this 
information as a background the director would be able to weigh 
recommendations and give proper proportion to the various features 
involved in a developmental plan. 

It will be evident that the making of such a program calls for 
rigid self-examination, an impartial attempt to assess the importance 
and the adequacy of the station’s various efforts and its ability to 
meet the needs of the future. It can not be made hastily ; it requires 
time for study and consultation. The views of those engaged in it 
will need to be harmonized, and individual lines to be fitted into the 
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work of the station as a whole. To only a limited extent can this 
be delegated to a committee or a gi’oup; in the end the director must 
exercise a decisive influence, and he must be in position to defend the 
program as a whole. 

The preparation of such a working and developmental plan will 
be recognized as more feasible now than when the stations were 
younger. Their work lias a greater degree of security and per- 
manence than formerly, and there is a larger background on which 
to rest more expansive plans. This gives greater ability in aiitici- 
])ating lines along which to plan profitable development. 

The stations are stable institutions. There is every reasonable 
expectation for theii* development and growth. Their main lines of 
activity are now less subject to iriteiTU])tion or interference from 
without than they are from within their organization. True, their 
appropriations may be reduced or not grow witli the needs for their 
activity, but the more fundamental changes affecting the carrying 
out of pieces of investigation are likely to result from internal change 
in management and personnel or failure to conserve resources. 

Because the station is a continuing institution whose work prop- 
erly done takes time, and because research must increasingly serve as 
the chief guide in the whole scheme of agricultural progress, the ex- 
periment station can not avoid taking thought for the future and 
formulating its plans for a considerable period in advance. In some 
of the newer fields we need to be learning how to investigate, to pre- 
pare for the questions which are already upon us. Of all branches 
of the college the station can least of all afford to be dri fting with 
the tide, depending upon circumstances, subjective to immediate 
conditions. Its course and its attitude must be objective, considered, 
matured, exhibiting both vision and initiative. 

The work of the future will not be like either that of the past or 
the present. It will advance. The direction which this should take 
may be suggested by a scrutiny of the trend of affairs and of condi- 
tions, an insight which the progress of science is making more pos- 
sible. Unless this can be done and plans laid with a reasonable de- 
gree of forethought, the station’s career as a research institution will 
he subject to fluctuations arising from temporary circumstances, and 
the net results less conclusive and satisfying than should be the case. 

Experience has shown that it is possible for the work of individual 
departments to be good and worth while without the station as a 
whole presenting as strong a front and serving the State as effectively 
as it might in the long run. Its efforts may be fugitive, disjointed, 
serving only the present, not guided by any comprehensive plan. It 
may be responsive to no leadership and represent no cohesion or 
common impulse. 
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O'lie u&ual research institution outlines its held and what it will 
attempt to do. It recognizes certain limitations which will hold it 
within bounds, and it attempts to detine those bounds in a general 
way to the best of its judgment, selecting the things which pros- 
pectively seem most important. If other resources come to it, it may 
be able to broaden the range of its activity, either by supplementing 
existing effort or entering iiiion new lines. 

This apidies with equal force to the experiment station. Because 
it has attem[)ted to be responsive to public demands and lias rarely 
had a definitel}^ assured budget, it has given less attention than some 
('lasses of institutions to the outlining of a future jirogram. The 
(loniinittee on Experiment Station Organization and Policy has ren- 
dered a ii.seftil service in calling attention to the desirability of such 
a progiam at this time, and its recommendations are entitled to the 
serious consideration of administrative oflicers. 



RECENT WORK IN AGRICULTURAL SCIENCE. 


AGKICULTUEAL CHEMISTRY— AGEOTECHNY. 

The chemistry of noiibenzenoid hydrocarbons and their simple deriva- 
tives, T. Brooks {Ncah York: Cheat. Cat. Co.^ Inc., 1922, pp. 612, fifffi. 8). — 
In this monograph on ll)e aliphatic and (‘,\c]ic nonbenxenoid hydrocarbons, the 
author “lias endeavored to show the close relationships wliicb hold generally 
throughout the elieinislry of the noni>enzenoid hydrocarbons, and on the other 
hand to point out that tlie clieinical behavior of the more complex hydrocarbons 
of the parathn series and the alicyclic hydrocarbons can not bt‘ assuinetl from 
the chemical behavior of a few of the sim]>ler hydrocarbons. The chemistry 
of the ethylene bond is emphasized because of its groat importance, and be- 
cause most of our knowledge of its behavior under different circinnstam*es and 
influences is empirical." 

Evidence of a structure in gelatin gels, ll. A. <1oktnek and AV. F. Hoffman 
iSoc, Expt. Biol (imJ Med. Proc., 19 (1922), No. 5, pp. 257-26i, figs, //).— Evi- 
dence is presented in this contribution from the Minnesota Experiment Sta- 
tion that “gelatin gels have a structure and that this structure is more or less 
llxed at the time that gelation takes place/’ 

Clay as an ampholyte, O. Arrhenius (Joar. Ayner. Cheia. Not*., 44 (1922), 
No, S, pp. 621-524, hg. 1), — Data are given in the form of tables and curves on 
the rate of settling of clay suspensions in comiiarison with their hydrogcn-lon 
concentration. Two clay soils, one of pH 7.5 and the other of pH 5.0, were 
used in making the suspension. In each case 100 gm. of clay was suspended 
in 5 liters of water and 250 cc. portions of the suspension wer (3 placed in glass 
cylinders. Acid or alkali was then added jind the siisiienslon in each case made 
up to 350 cc., well shaken, and allowe<l to settle. During this time the heights 
of the clear column of liquid were measured at deflnite intervals. 

The curves constructed from the data obtained from the two soils were very 
similar. Witli deiu’casing acidity there was a deci*ease in the rate of settling, 
followed by a sharp increase until tlie isoelectric point was reached, when 
there was a more or less steady fall until the settling rate reached the mini- 
mum, after which at high alkalinity the* rate increased rapidly. 

It is pointed out that these curves are almost identical with those of gelatin, 
and thus Indicate that clay is an ampholyte, and can therefore combine with 
either acid or base. 

The hydrogenation of oils, E. B. Maxted (Cheat . Age [London], 8 (1$22), 
No. 150, pp. 542-545, fig, i). — This is a discussion of the modem development of 
the process of hydrogenating oils. The principal jvoints considered are the 
temperature of the reaction, the rOle played by oxygen, catalysts, catalyst 
poisons, modem tendencies in machinery for hydrogenation, and uses of 
harrlened oils. 

Preparation of chaulmoogra oil derivatives for the treatment of leprosy, 
A. L, Dean and R. AVrenshall (Puh. Health Rpts. [U. 8.], 57 (1922), No. 2$, 
pp. 1SB5--1399, fig. f ).— A brief descrii>tion is given of the routine methods used 
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at the University of Hawaii for making certain derivatives of chaulinoogra oil 
for therapeutic purposes. 

Xylenol blue and its proposed use as a new and improved indicator in 
chemical and biochemical work, A. Cohen (Biochem. Jovr., 16 (1922), No. 1, 
pp, 61-6Ji ). — A new sulphonephthalein indicator, which is said to have prac- 
tically the same i)roporties as thymol blue with the exception that It is twice 
as intense in color, has been prepared by replacing tlie thymol residue in 
thymol blue with p-xylenol, which can be easily prepared from diassotised 
p-xylidene. The new indic*ator, p-xylenol sulphonephthalein or xylenol blue, 
has two working ranges of utility from i)H 1.2 (red) to 2.8 (yellow) and 
from pH 8 (yellow) to 9.6 (blue). 

A simple bubbling hydrogen electrode, .T. II. Haag (fieiencp, n. ser., 5r> 
(i922), No. 1426, pp. 460, f,61, fiff. 7 ) — The electrode vessel in the apparatus 
described is made from a 8-ln. soda lime tube to the end of which is fused a 
piece of glass tubing, bent to make a wide arm pai*allel to the mam tube. The 
electrode proper consists of a jiiece of platinum foil, sealed as near the base 
of the bulb as jmssihle. An ordinary beaker is used for the potassium chlorid 
solution, In which are placed the side arm of the calomel electrode and a bent 
glass tube tilled with saturated rxdassinm <*h]orid and leading into the side 
arm of tlie hydrogen electrode. The end of this connecting tube is drawn out 
to a small opening, which is idugged with paper to prevent too rapid siphoning 
of tlie .saturated i)otasslum chlorid into the electrode. After the electrode is 
platinized, about 1.5 cc. of the solution to be tested is lait iiit(» the electrode 
vessel ami purified liydrogen is iuibbled tlirough the solution by moans of the 
side arm. About three minutes of bubbling is generally sufficient for saturation. 

The apparatus is r(‘commended on account of simplicity of construction, ease 
of operation, and tlie small amount of solution required for a determination. 

The Clark hydrogen -elect rode vessel and soil measurements, FX .T. TIealy 
and l\ K ICaiuukkr (Boif Sci., IS (1922), No. 5. pp. S23-328). — Determinations 
are rei>orted of the Il-ion concentration of fresh and dried soils by the use 
of the Clark liydrogen-ebs^trode apparatus and also by the colorimetric method 
of Wherry (E. S. It.. 44, p. 418). The air-dried soils measured elect roraetrically 
showed a slightly greater H-ioii concentratiou than when measured in the 
fresh condition, and a distinctly greater H-lon concentration than when meas- 
ured by Wherry’s method. 

Factors induenring the determination of sulphates in soil, C. T. Hikst 
and J. E. Greaves *8c/., IS (1922), No. 4^ VP^ 2S1-249) contribution 

from the Utah Experiment Station consists of a review of the literature ou 
the determination of sulphates, and an investigation of the relative merits of 
the barium sulphate gravimetric and the chromate volumetric methods of de- 
termining sulphates In soils and of various points in the technique of soil 
sulphate determinations. 

In a preliminary study of the recovery of sulphates from pure solutions of 
known concentration, it was found that the chromate volumetric method 
consistently recovers smaller quantities of sulphates than the gravimetric 
method, but that the most nearly conconbint results are obtained with solutions 
of about normal concentration. The effect of various soluble salts on the re- 
covery of sulphate by the two methods was determined by adding varying 
amounts of approximately 2n solutions of the chlorids of sodium, potassium, 
aluminum, and iron to 10 cc. of approximately n sulphuric acid, and deter- 
mining the sulphate ion gravimetrical ly and volumetrically, . Sodium chlorid 
bad a slightly depressing and potassium a more noticeably depressing effect. 
Aluminum and iron caused a positive error with the gravimetric and a negative 
17810—22 2 
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with the volumetric method. Nitrates of the same elements produced a more 
marked effect, the errors being positive in the case of sodium and potassium 
nitrate by both methods, positive for aluminum by the gravimetric and negative 
by the volumetric, and negative for iron by both methods. 

Witli the particular soil examined a ratio of 1 part of soil to 5 parts of 
water gave satisfactory extraction. A longer time of agitation was required 
to reach equilibrium in soil solutions in which sulphates are to l)e determined 
than had previously been found to be necessary with chlorids or nitrates. The 
Chamberland filter or the centrifuge proved satisfactory for the clarification 
of the soil. As in the case of simple sulphate solutions, the chromate volu- 
metric method recovered smaller quantities of sulphates than were obtained by 
the gravimetric method. It is concluded, however, that since the chromate 
volumetric method is considerably more rapid than the gravimetric, it may 
well be used where a large number of sulphate determinations are to be 
made, provided a correction be applied for the presence of aluminum, iron, and 
nitmtes. 

A new method for the volumetric determination of copper, S. Minovtci 
and A. Jonescu (Ami. Cliim. Analyt., 2. ser., Jf (1922), No. Jf, pp. 99-102). — The 
method described is based upon the reaction between ammonia and copper 
salts, resulting in the formation of amm<»nlacal cupric sulphate, Cu (Nn 8)4 S()4 
On treating this with alcohol at 98° G., it is precipitated as a crystalline 
bluish-violet powder, which on filtration and washing with alcohol can be 
dissolved in water and titrated with sulphuric acid or oxalic acid. Methyl 
red in 0.20 per cent solution in alcohol has been found to be the most satis- 
factory Indicator. The imithod is said to be quantitative, easy of execution, 
and capable of being applied to mixtures of copper salts with other salts 
which do not react with ammonia and are neutral to in<licators. 

The amino acids of flesh, — The diamino acid content of rabbit, chicken, 
ox, horse, sheep, and pig muscle, J. L. Rosedale (Biochem. Jour., /6* (1922), 
No. 1, pp. 2'i-30). — Determinations made by the V^an Slyke method of the 
diamino acids of the proteins of the flesh muscle of the rabbit, chicken, ox, 
horse, sheep, and pig are rei>orted and discussed. The red meats with the 
exception of mutton were higher in lysin than the white meats. The arginin 
figures were quite constant at about 14 or 15 per cent of arginin nitrogen. 
The histidin figures were not very satisfactory, showing great vuriatioiu 

The estimation of pectin as calcium pectate and the application of this 
method to the determination of the soluble pectin in apples, M. H. OARBf: 
and D. Haynes (Biochem. Jour., 16 (1922), No. 1, pp. 60-69). — A study of the 
influence of various interdependent factors upon the precipitation of pectin 
as calcium pectate is reported, the results of which have led to the adoption 
of the following metliod of estimating pectin : 

An amount of extract which will yield from 0.02 to 0.03 gm. of calcium 
pectate is neutralized and diluted to a volume such that the total volume after 
tlie addition of all reagents will measure about 500 cc. After 100 cc. of n/10 
NaOH has been added the mixture is allowed to stand at least an hour but 
preferably over night, after wliich 50 cc. of n acetic acid is added, followed 
after 5 minutes by 50 cc. of u CaCla. After an hour the mixture is boiled for 
a few minutes, filtered through a large fluted filter, and the precipitate washed 
with boiling water until the filtrate is free from chlorln. The precipitate is 
then washed back into the beaker, boiled and filtered again, and the process 
repeated until the filtrate from the boiled precipitate gives no test for chlorin 
with silver nitrate. It is finally filtered into a small fluted Alter, from which 
it can be transferred to a Gooch crucible previously dried at 100® G. The 
precipitate is dried to constant weight at 100®, u process genei'ally requiring 
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about 12 hours. It is emphusizcii iliat the above proportions and technique 
must be followed carefully to obtain quantitative precipitation of the pectin, 
but that it Is i>os8lble to work with solutions of a dilution much beyond the 
limits of the precipitation of pectin with alcohol. 

Analyses of Um calcium pectate thus precipitated have l)een made by ignition 
lo CaO and by conversion to the suli^hate. The average percentage of calcium 
in five determinations was 7.012 for the former and 7.054 for the latter. The 
mean of (he two seiles, 7.08, agrees closely with the theoretical perceiilage of 
calcium (7.00) in calcium pectate it pectic acid has the formula CjvH240i.j 
previously obtained (K. .S. K , 87, i>. 800). It is concluded, therefore, that cal- 
cium pectate obtained l»y this method is a delinite chemical compound, the 
empirical formula of which approximates closely (^nHaaOjsCa. 

Notes for food chemists, 1\ IIassf {Chon. Zt//., ^(> {J922), No. 31, pp. 233. 
'28^).-— Methods are descrllKMl for determining vanillin in vanillin sugar by 
optical retraction, usiiig a Zeiss milk n*fraetometer, and for detecting nitro- 
beiizol in benzaldeliv dc The latter t^sl depends iipun the property of alde- 
hydes of uniting with bisulphite to lorm a compound which has not tlie char- 
acteristic odor of tlie aldehyde. 1{ tlie substanc'e is nitrobenzol tiie original 
odor is ndained. 

The chemical examination of i»reserved fish, (i. IIinakd (Aan. Falsif., Jo 
{1922), No, 160-161, pp. 72-7tG.-"ln an elTort to dis(‘over metliods of dete<*ting 
incipient sjioilage in canm^d iish, a study was made of tlie nitrogen evolved 
under \arioiis conditions during tlie course of canning and on subsequent 
storage. 

Prolonged heating at a tianiieratim* of 115® C. and in a faintly acid medium 
hud no more effect on dissolved nitrogenous matter than boiling for a short 
time at ordinary pressure', ''fhe ratio of ammoniacal to total dissolNod nitrogen 
was found to give no indication of the condition of the jirodiict. It is con- 
cludtHl that nitrogen determinations are of no value in judging the quality of 
(‘aimed tish. 

Determination of eggs in food pastes, E. VArriER {Milt. Lebenontl. 
Unlerauch. u. Hyr/., Gsndhtaaint., C3 {1922), No. 1-2, pp. 63-66 ). — 

Attention is called to the fact that the method of detecting eggs in food paste 
by phosiihonis determination, as in the method of Arragon (E. S. R., 17, p. 
1135), ser\es only to detect the i>resence of egg yolk. A method is described 
for determining egg white in such products, this serving to supplement the other 
test. 

The method consists in determining the total albuminous material precipi- 
table and coagulable by luaxt in a concentrated solution of magnesium sulphate 
and insoluble in boiling water. The technique of tlie method is described in 
detail, and data are given as to its application In commercial foodstuffs, with 
and without eggs, and in products prepared in the laboratory from skim milk, 
with and without eggs. Skim milk alone gave 1.1 per cent albumin by this 
method, the same amount of skim milk with one egg 1.3, with two 1.7, and with 
three 2.1 per cent. 

Bottled beverages and soda fountain sirups, W. W. Skinner (Amer. Jour. 
Pub, Health, 12 {1922), No. 6, pp. 4^1-Ji93 ), — A brief description is given of the 
ingredients of bottled sodas and of the sirups used in the preparation of soda 
fountain beverages. The sirups are classified as the cola type, the fruit or imita- 
tion fruit type, and a miscellaneous type to the members of which distinctive 
names are generally ajiplied. The possible adulterants of the sirups and their 
regulatory control under the Federal Food and Drugs Act are also discussed. 

Titration methods for the determination of milk phosphates and their 
application to the valuation of milk, W. (Mitt. Lebmsnitl, Unterauch. 
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XI, Hyg„ Schweiz. OsndJitsamt., 13 (1.922), No. 1-2, pp. 52-63). — As a criterion 
for the detection of abnormal milk from patholo^fical udders, the author recom- 
mends the determination of the content of the milk serum by the titration 
method of Anibiihl and Weiss/ in which the phosphate in the serum is precipi- 
tated with uranium nitrate and the excess reagent titrated with potassium 
ferrocyanid. In the case of normal milk the PsOr. content of the serum lies be- 
tween 24 and 32 per cent of the ash, while in laithological secretions from ab- 
normal udders it was found to var.\ fnmi 5.7 to 20.0 per cent of the ash. 

A niethodi for the rapid deterini nation of urea in minute amounts of 
blood, I. S. Kletner (Noc. Expi. Biol, and Med. Proc., 19 (1922), No. 5, pp. 
I95“107). — The method involves the dig(\stion of urea by urease, the precipita- 
tion of th(‘ in-otems b.\ the Folin-Wu method, the direct nesslerization of the 
filtrate, and the determination ot the color in the ini(‘ro(‘oloriineter previously 
noted (E. S. R., 44, p. 014). The technique of the method is dc^scribed, and 
tables are given showing the averages of many determinations by the method. 
The results obtained, using only 0.2 oc. of blood, agree closely with analyses of 
the same specimens by the aeration method in which 2 cc. of blood were used. 

The estimation of total sulphur in urine, R. Robtkon (Biocheni. doxtr., 16 
(1922), No. 1, pp. 13Jf-lS6). —To avoid spattering in th(‘ determination of total 
sulphur in urine by oxidation with copper nitrate and potassium chlorate, as 
recommended by Benedict,* the author suggests the iise of copiier chlorid as a 
diluent of the cojqier nitrate, the oxidizing reagent consisting of 40 gm. crystal- 
lized copper nitrate and 15 gm. of copper chlorid made up to 100 C(‘. with 
water. Of this solution 2.5 cc. is added to 10 cc. of mine in a 4-in. i>orcelain 
evaporating dish and the .solution evaporated to <lryness on a water batl) or 
eUK^ric hot i)late. The oxidatiem is then continued hy heating o\er a broad 
alcohol flame for 20 minut(‘s. The rt‘sidue is dissolved in 10 cc. of 2 n IIOl 
and diluted with 30() cc. distilled watcu*. an<l the sulphate is ])recipitated In the 
boiling solution with 10 cc. of a 5 per cent solution of barium chlorid added 
slowly from a drop tube. The preciiulate is alhmed to stand over night before 
being filtered. 

The utilization of residues in the form of food and feeding stuffs, as 
fertilizers, and in Agricultural industries in general (1914—1920), 

A. Bruttini (Uamasaage vt VtiUsation de^ Dcchcts ci Hdsidxts pour VAlmenta- 
tion de Vllomme et des Axiunaux pour les Engrain vt len Industries Agricoles 
(191Jf-J920). Rome: Inst. Internatl. Agr., 1922. pp. 336, figs. 17 ). — This mono- 
graph consists of a \alual)Ie summary of tbe eff<>rt.s made during the World 
War to increase the materials suitable for buman food, animal feeding stuffs, 
and fertilizers through the utilization of new materials and of so-called waste 
products. The siibj(vt matter is divided Into two parts, the first of which deals 
with the legislative and administrative imqhods adoj^ted by (Germany, Great 
Britain, Franco, and Italy, and to a lesser extent by other countries for Increas- 
ing available foods and feeding stuffs tlirougli the use of various substitutes. 

In part 2 are discussed in considerable detail the technical treatment and 
utilization of a great number of waste materials, with particular emphasis on 
methods developed during the war emergency. The section on human foods 
deals largely with substitutes for flour, tea, coffee, spices, and meat, wild plants 
suitable for food, by-products and residues of the dairy industry, and substi- 
tutes for common edible oils. This is followed by similar sections on feeding 

‘Mitt. I>eben«mtl. TJntomich. u. Hyg., Schweiz. Gsndhtsamt., 10 (1919), No. 2, pp. 
53-76. 

*Jour. Biol, Chem , C (1009), No. 4. pp. 303-371, 
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stuffs and fertilizers, and a ihinl chapter on tlie nmnufactiirt^ of alcohol, oils, 
and other industrial products from various residues. 

A study of sweet potato varieties, with special reference to their can- 
ning quality, C. A. Mag(K)n and 0. \V. Culpepper {V. S. Dept. Agr. Bui. 10/^1 
{1922), pp. SJh ti).-~'rhe investipration rei>oried in this publication covered 
a period of three seasons, during: which various problems connected with the 
canning" of sweet j)otato(^s were studied, methods of canning standardized, and 
over 40 varieties of swtKd potatoes tested lor comparative canning qualities. 
In these tests the steamed and peeled indatoes were canned as nearly whole as 
possible and als(' after being passed through a meat grinder to obtain a uni- 
form material. 

It was found that tlie tendon(*y of the cooked potjito to darken on exi>osure 
to air could best lx* oviTconie h> packing the cans as full as possible at a tem- 
perature of 80° { \ or ubo\e and sealing and iJro<*essing at once. The iinmedi- 
ale pro<‘essing is (‘onsidertMl adxisahle largely on account of the physical char- 
acter i)f the sweet potatoes, wliich causes ]>enetration of heat into the mass to 
lie very slow. Processing at high temperatures and for a long time was found 
to injure th(‘ liavor of the product through thi? carnmolization of some of the 
sugar. (Jood re.sults were obtained wdien tlu' potatoes wa*re processeil at 110° 
for a length of time suthcient to bring the material at the center of the can 
soinewdiat above 100°. 

IMasticitv tesi.s td the <'anned prodmds wduai compared with chemical analyses 
show’ed that tla* (‘onsistenc.^ of th(‘ product is duo largely to llie nature of its 
('arhohydrate content. Tlie ^arIelies wdiich remained lirm after cooking con- 
tained a high percentage of starch, while tho.se which became soft had a low’ 
percentage of st a r<'h ami a (‘omparativ<4j high percentage of (iextrin. The 
ehangos which take place in tlu‘ potatoes after digging are jirohaidy of the same 
order. When the caiiuiiig is done iiuniedlnt<4y the piauluct is invariably firmer 
hut somewhat less sw’(*et than when tlie potatoes are placed in storage before 
being canned. The differences in respect to tiniiness and sw(H‘‘tness of the in- 
dividual varieties are also conshh'red to he due largely to the proportion of 
starch and dextrin present. In this connection it is suggested that the diffi- 
culties experienced by Mangels and Prescott in obtaining a satisfactory sw’e<'t 
jiotato Hour by the flake process (K. S, U., 45, p. 41G) were largely due to the 
^’a^i(*lies used and the time, late winter, of making the t(^st. 

A descriptive list is given of the varieties and strains of potatoi's used in the 
investigation, the points especially considered being tli(‘ potding ipiality and 
color of the (*ooked potato, the consistency of the raw potatoes when freshly 
dug and after curing and storage, the tendency to darken, and tlie canning 
quality. Of the varietucs tested, Hold Skin was awarded first place for two 
consecaitive seasons by tlie committee judging the quality of the produ<‘t. The 
Yellow Jersey, Early Ked Carolina, and Pig Stem Jersey represented the best 
of the dry firm types; the IJooley, Porto Rico, Nancy Hall, Mullihan, and Vine- 
less Pumjikin “yarn” the deep-colored moist group; and the Relmont, Miles, 
and Yellow Strashurg the lighter-tleshed, medium moist type. 

Fruit products {California Bia. Hpt. 1921, pp. 67-7J ^). — In continuation of 
work previously noted (K. S. R,, 44, p. 714), brief reports are given of progress 
in studies on the utilization and xirt'servation of fruit. Suggested methods of 
utilization of fruit juices include the preparation of juices for use in the manu- 
facture of carbonated beverages, and of jellies and marmalades. Preliminary 
experiments by W. V. Cruess and Irish have showm that fresh juices kept in 
freezing storage retain their color and flavor until used In the preparation of 
carbonated beverages, and that these beverages can be sterilized at 140° F. 
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without subsequent loss from molding or fermentation or aiH)reeiuble injury to 
the flavor. In the case of strawberry and raspberry juices, it is necessary to 
reinforce the color by the addition of a sirup or juice made from graiK?s or 
other highly colored fruit. 

Previously reported results on the suitability for jelly making of canned 
citrus fruit juice (K. S. 11., -17, p. 500) have been confirmed, and good results 
have also been obtained with tlic canned juices of currants, apples, logan- 
berries, and blackberries. It is stated that for successful results the juice 
shouidd)e rich in pectin as shown by the alcohol test, and should have an acid 
ity of at least 1 per cent. In some cases the juices have been found to be in 
excellent condition after a period of three years. 

Several uses for cull pears are suggested. A sirup of rich “baked” pear 
flavor has been prepared from pears imsultable for canning or fresh shipment. 
The sirup is prepared by crushing and pressing the fruit in an apple crusher 
and press, boiling the juice with infusorial earth, filtering, and concentrating, 
either in an open or vacuum pan to a concentration of flO® Kallirig, and finally 
imsteiirlzlng it. About 20 gal. of sirup can be made from a ton of fresli fruit. 

It has also been found possible to iirepare an excellent pear butter from 
sound cull pears. The peeled fruit is cooked f<»r a short time and then rubbed 
tlirough a fine screen. To each pound of fresh pulp 2 pints of fresh pear 
juice is added and the mixture concentrated to the cousistenry of ajiple butter 
after the addition of cloves and einnaimm. Anotiier formula consists of 100 
ibs. of pear pulp, 2 qt. of lemon juice, and 2 oz. each of ground cinnamon, 
cloves, and ginger. Sun-dried pears can also be converted into a Imtter by 
soaking the pears overnight in water, boiling until tender, screening out the 
seeds and fiber, and concentrating with sugar and spices to a thick consistency. 

Another use that can be made of cull pears is in the manufacture of vinegar. 
The fruit is crushed and pressed and the juice ferrnentefi with a selected cider 
yeast, after which a starter of strong cider vinegar is added and the barrel 
containing the liquid left at room temperature for about three months. It is 
states! that a Lon of cull pears will yield about 140 to 150 gal. of finished vine- 
gar of about 4.5 per cent acetic acid content. 

A method of preparing lemon sirup by a fret^zing process has been developed 
by I*. E. Sliarpless. The sirup is prepared by freezing the fresh juice, (tusU- 
ing the ice, and separating the concentrated juice from the ice by means of a 
centrifuge provided with a perforated basket. It is stated that the sirup re- 
tains its flavor very well when kept in cold storage but deteriorates rapidly 
when held at room temperature. A grape sirup of superior flavor and color 
has also been made by this process. 

The exi)erimental work on fruit dehydration has been previously noted from 
other sources (E. S. R., 45, p. 808; 40, p. 509). 

Olive canning and pickling (California S!ta. Rpt, pp, 77-7,9). — In addi- 
tion to data previously noted on the elTect of high temperature sterilization on 
the quality of olives (E. S. R., 44, p. 762), an investigation l>y Maher of the 
cause of the green coloration which sometimes develops in canned olive oil is 
noted briefly. The color was found to be due to excess of soldering flux left 
in the can. A thorough washing and drying of the cans before use was found 
to remedy this difficulty. 

Home preservation of fruit Juices, H. L. Tweed (Michigan Bta. Quart, 
Billy 4 (1922) y No, 4y 149 ), — Brief directions are given for the preservation of 
homemade sweet cider by pasteurization and by the addition of a preservative 
such as sodium benzoate. 
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METEOEOLGOY. 

Some tendencies In climatology daring the past decade, R. De C. Waed 
{Hul, Amer, Met. Soc., S (1922), No. 2, pp. 19-21). — The tendencies reviewed in 
this paper are (1) the increasing emphasis which is being laid upon practical 
or applied as distinguisiied from pure or theoretical climatology, especially 
along the line of blocliinatology ; (2) the greater emphasis which is being laid 
upon the variability, frequency, and probability of occurrence of the various 
cilmatlc elements, with correspondingly less limitation to the simple but funda< 
mental mean or average values; (3) the tendency to lay more and more em- 
phasis upon weather as essential to a proper understanding of climate; and 
(4) the increasing practical recognition of the fact that for sound climato- 
logical knowledge it is essential that all data should be homogeneous and 
should cover or be reduced to the same period of time. 

A method for the calculation of normal frost dates from short tem- 
perature records, AV. B. Van Arsdel (U. 8. Mo. Weather Ret\, 50 (1922), 
No. 6, pp. 297-301, figs. 5). — In the method i>roposed the occurrence of a mini- 
mum tem]j(*ratur(‘ of 32® I\ or below is taken as the equivalent of a killing 
frost. Tlien from the available data the smoothed curve of normal daily 
minimum temperature is drawn, and the dispersion of actual minima about 
the mean minimum is determined. From this it is i>osslble to calculate such 
data as probable dates of tirst and last frost and length of growing season In 
four out of five years. 

“ The fundamental idea on which the method Is based is that the ^ average ’ 
date of, say, the tirst killing frost in tlm fall is the mean abscissa of a curve 
whoso ordinates represent the joint probability that frost will occur and that 
it shall not previously have occurreil (since spring) ; in other words, the 
probability that the first frost will occur, plotted against date, is the same curve 
as the frequency distribution of first frost over, say, a lOfi-year period, and will 
correspond to the same average <Iate. It should he noted that given two sta- 
tions with identical normal daily minimum temperature curves, frost will 
occur first at the station where actual temperatures disperse most widely 
about the mean.’* 

Temperature minima at 5 cm. above the earth, G. Schwalbe (Met. Ztsohr., 
39 (1922), No. 2, pp. J^l-ltG). — Data are rei)orted which show that the number 
of frost days are decidedly higher at 5 cm. above the surface of the soil than at 
a height of 2 meters. 

Evaporation and precipitation of the earth, G. WOsr (ZAschr. Gcsell. 
Nrdk. Berlin, 1922, No. 1-2, pp. 35-^3). — The more important contributions to 
the computation of the water economy of the earth are re\iewed. The results 
are summarized in tlie following table: 

Computations of the water economy of the eaHh. 

^Amounts m 1,000 cu. km. per year.] 


Distribution. 

Precipitation according to— 

1 Evaporation according to— 

Frit 2 sche* 

Briickner. 

Schmidt- 

Fritzsohe. 

Wiist- 

Fritasche. 

i Fritesche- 
1 BrQckner. 

Schmidt- 

Fritnsohe. 

WOst- 

Fiitzsche. 

On the sea 

353.4 

242.4 

267.1 

384.0 

273.0 

304.2 

On land 

111.9 

111,9 

112.1 

81.3 I 

81.3 

75,0 

For the whole earth 

465.3 

354.3 

379. 2 

465.3 

354.3 

379.2 
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On the correlation between the fluctuation of the sunspots area and the 
terrestrial precipitation, S. Kunitomi anti H. Tak6 {Bui. G&rit. Met. Ohserv. 
Japan, 3 {1921), No. S, pp. 95-125, pU. 10, figs. S; uhs. in Sci. Ahs., Sect. A — 
Phya., 25 {1922), No. 292, p. 273). — A study of data, mainly for one year only, 
on sun spots or faculae and precipitation in Japan is state<i to afford evidence 
of a parallelism, althoufijli the correlation coetficients are very small. 

Relations between rainfall, temperature, and the yiedd of wlieat, N. A, 
Hessling {Min. Agr. Argentina, Ofio. Met. Bol. Mem., ^ {1919), No. 4, PP . 
189-197, fig. 1; tram, in IJ. S. Mo. M^eather Rev., 50 {1022), No. 0, pp. 302S08. 
fig. 1). — This article reviews the available data bearing? on the relation of rain- 
fall and temperature to the yield and specific weiji?ht of wheat in Argentina, 
and discusses the possibility of computing the yield by means of the meteoro- 
logical elements. 

It is pointed out that the rainfall of the Republic is, as a rule, sufficient for 
a good yield of wheat, although the yield is occasionally reduced by partial 
droughts in one or more of the Provinces. The rainfall giving the highest 
yield is about 100 mm. in June and July and 100 nun. more In September and 
October. 

“In general the yield seems to he more or less inversely proportional to 
the temperature, which fact allows the reUith>n between tempeniture and yield 
to be expressed by the correlation coefficient, a simple and practical method, 
but which could not be employed in the case of the rainfall, because between 
the rainfall and the yield there is no linear correlation. . . . 

“The correlation between the temperature and the yield of wheat is so 
close that with this element alone it is possible to forecast with a fair ap- 
proximation the resulting crop. As the yield is more or less inversely pro- 
portional to the mean temperature of the months August to November, a con- 
stant would have to be found, that, multiplied by the temperature or by the de- 
partures from the normal, would give the yield. This constant, called gen- 

erally ‘regression factor,’ can be computed by the formula in which 

b is the regression factor, x the causative variable, in this case the tempera- 
ture, and y the resulting variable, in this case the yield. For the whole 
country h results = — 208 for the months of August to November, that is, for 
each degi’ee that the mean temperature of those months is higher or lower 
than the normal, the yield of wheat will diminish or increase respectively 
208 kg. per hectare [185 Ihs, per acre].” 

The data show that tlie specific weight, as well as the yield, of wheat varies 
from year to year, but “ analyzing these data with respect to the rain and 
temp^iratiire does not reveal any relation with these elements, excepting 
that the greater specific weight corresponds in general to the scantiest rain- 
fall.” 

A contribution to the study of the rainfall map of South Africa, J. R. 

Sutton {Roy. Soc. So. Africa Trans., 9 {1921)] pt. 4, pp, SG7-414, pis. IS).— The 
mean monthly and annual rainfall at 567 stations in South and East Africa 
having records of 10 years or more is shown in tables and maps, and is briefly 
discussed with reference io the more important contributions to the subject 
aud summarized for each Province. The latitude, longitude, and altitude of 
the various stations are given. 

Monthly Weather Review {U. S. Mo. Weather Rev., 50 {1922), Nos. 5, pp. 
229-280, pis. 17, figs. 12; 6, pp. 281-S40, pis. 8, figs. 10).— In addition to detailed 
summaries of meteorological, climatological, and seismological data and weather 
conditions for May and June, 1922, and bibliographical Information, reprints, 
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reviews, ubsiructs, and minor notes, Uiese numbers contain the following con- 
tributions : 

No. 5. — An Aerological Survey of the United States. — I, Results of Observa- 
tions by Means of Kites (illus ), by VV. K. Gregg (abs.) ; Relation Between 
Kate of Movement of Anticyclones and the Direction and Velocity of Winds 
Aloft (West and Southwest of Highest Pressure), by G. L. Mitchell; High-level 
Isobars as Used in Everyday Weather Service, by R. Sekiguchi ; Vertical Dis- 
tribution of Air Currents in DHTerent l^arts of Cyclones and Anticyclones, by 
P. Molchanov, trans. by E. W. Woolard ; The Meteorological Aspects of the 
Thirteenth National Balloon Race (illus.), by V. E. .Takl ; Bumpy Flying Condi- 
tions Along the Atlantic Coast (illus.), by A. W. Parkes ; The Austin Tornado 
of May 4, 1922 (illus.), by F. Morris; Some Observations Made on the Origin, 
Growth, and Disappearance of tJje Tornado which Ihissed West of Austin May 4, 
1922, by P. T. Seashore; Tornado Fr<‘<|uency in Kansas, by S. P. Peterson; and 
Dry Season, 1921-22, in the C-anal Zone, by R. Z. Fitzpatrick. 

No. 6. — The Local, or Heal, Thunderstorm (illus.), by C. F. Brooks; The 
Topographic Tlmnderstorm (illus.). by C. Hallcnbeck ; Tropical (Cyclones in 
Australia and the South Pacilic and Indian Oceans (illus.), by S. S. Visher; 
Tropical Cyclones in the Northeast Pacitic, Between Hawaii and Mexico (illus ), 
by S. S. Visher; A Method for the Calculation of Normal Frost Dates from 
Short Temperature Rtvords (illus ), by W. B. Van Arsdel (see p. G15) ; Dust 
Over the North Atlanta', by W E. Hurd; Relations Between the Weather and 
the Yield of Wheat in the Argentine R(»pu)>lic (illus.). by N. A. Hessling (see 
p, 616); The Rainfall of Venezuela (illus), by A. J. Henry; Concerning the 
Halo of 40'’, by li Besson; Thimdersqualls in Wiscamsin, Juno iV-lO, 1022, by 
W. P, Stewart; and Concussions from Naval (Unitiring Felt at Los Angeles, by 
R. A. Nelson. 

Meteorological ohseriatioiis at the Massachusetts Agricultural Experi- 
ment Station, J. E. Ostrandlu and H. H. Shepard {MaHsachuseUft Sta. Met. 
livJs. 403-40/f {1922), pp. 4 each ). — Summaries of obscTvations at Amherst, 
Mass., on pressure, temperature, humidity, precipitation, wind, sunshine, cloudi- 
ness, and casual phenomena during July and August, 1922, are presented. The 
data are briefly discussed in general notes on the weather of etich month. 

SOILS— FERTILIZERS. 

Soils, irrigation, and drainage investigations {Valifornm Sta. Rpt. 1921, 
pp. 19, 20, 21, 22, 2S ). — A number of studies are reiiorted, among which the 
progress of the ground-water studies at Kearney Park is set forth briefly. 

Field studies by S. H. Beckett and F. J. Velbmeyer are said to show that 
after an irrigation a uniform soil has a very even distribution of water through- 
out the wetted rwrtion. Any increase in the quantity of water increases the 
depth of penetration but not the amount held In any part of the wetted zone. 
Laboratory experiments by C. F. Shaw% conducted under controlled conditions, 
using a long column of soil, seemed to bear out this observation, provided the 
applied water was not greater than the amount required to wet the full depth 
of soil used. Repeated tests, using different depths of irrigation water, showed 
that the amount held in any given portion of the sod is relatively uniform, 
regardless of the amount applied, but that if there Is any obstruction to the 
free downward percolation of the water, the quantity of water increases ma- 
terially throughout the entire zone above that obstruction. 

Field studies by Beckett and Veihmeyer on the efficiency of soli mulches in 
reducing the loss of water by evaporation from the surface, when the Initial 
amount of water present Is not above the normal water-holding capacity. 
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«wined to Bhosv that under such conditions a umh'h had a very limited effect 
in 8avm^? water. Repeated laboratory tests by Shaw, B. F. Monroe, and R. E. 
Storie to deterndne the losses by evaiK>ration after the application of a limited 
irrigation showed that with undisturbed soils the upper 3 in. dried out very 
quickly, but that after this water had been lost by evaporation further losses 
were very small. The exi>eriments seemed to bear out the Held observations 
that, in irrigated sods under the conditions mentioned, mulches will have 
little effect in conserving the moisture supply. 

Investigations by Shaw on the relative distribution of water lifted into the 
soil by capillary lorces showed that there is a critical moisture point at from 
4 to C in. above the bottom of the tube, where a larger quantity of water is 
held than at any other point in the soil column. Comparisons of the distribu- 
tion of water by capillary rise and by Irrigation, using the same amount of 
water on the same depth and quantity of soil, showed that wddie tlie distri- 
bution after irrigation is relatively uniform throughout the column, the dis- 
tribution after capillary rise is less uniform. Tlu* quantity increases from 
the bottom ol‘ the tube to a height of from (*» to 8 in., then decreases until the 
dry soil or the surface of the soil in the tube Is rejiched. Wlu^re large quan- 
tities of water were used and tiie soils w^ere free to hold or to lift as much 
as they could, it was observed that a much larger total amount of water was 
held in a given depth of soil through cajiilJary rise activities than by the 
w’ater-holding action after irrigation. 

In an experiment to determine the effect of varying (juantiti(*s (»f organic 
matter on the water-holding capacity of the sod as measured by the moisture 
equivalent, Monroe found that there was a direct relation of considerable 
moment between the amount of organic matter present and the moisture equiva- 
lent. There did not seem to be any ujiarke<l relation hetvv(‘en Ihe latter and 
the condition of the organic matter, whether in a raw' state or in a state of 
thorough decay. It w^as further observed that the presence of clay in the soil 
had a much larger unit influence on the water-holding capacity than did the 
presence of organic matter. 

In studies of the develoi)inei)t of an improved soil tube, Vieluneyer found 
that soil samples taken wdth a tube give a better measure of the maximum 
moisture content than samples taken with an auger. A type of soil tube has 
been evolved which takes a perfect core with no compacting. 

Soil survey of Butts and Henry Counties, Ga., l>. I). Long et al. (O. iS, 
Depl, Agr.j Adv, Sheets Field Opa. Bvr. Soils, 1919, pp, 28, fig, 1, map 1). — 
This survey, made in cooperation with the Georgia State College of Agri- 
culture, deals with the soils of an area of 326,400 acres, comprising tw'o 
counties, lying within the Piedmont region northwest of the geographietd 
center of Georgia. The topography Is in general gently rolling, and drainage 
is said to be well established. The soils are of residual and alluvial origin. 
Including meadow% 7 soil types of 3 series are mapped, of which the Cecil sandy 
clay loam and sandy loam cover 67.5 and 17.9 per cent of the area, respectively. 

Soil survey of Lamar County, Miss., E. M. Jones et at.. (17. S. Dept, Agr,^ 
Adv, Sheets Field Oper. Bur. Soils, 19J9y pp. 4^, if fnap i). — This survey, 
made in cooperation with the Mississii>pl Geological Survey, deals with the 
soils of an area of 316,860 acres lying in the Coastal Plain province in southern 
Mississippi. The topography in general is rolling, and the drainage In most 
places is said to be well established. There are three physiographic divisions, 
including uplands of residual origin and terraces and first bottoms of alluvial 
origin. Including swamp, 21 soil types of 11 series are mapped, of which the 
Ruston fine sandy loam covers 42.5 per cent of the area. 
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Soil survey of Kershaw County, S. C., W. J. Latiaikk ei at.. {U. S, Dept. 
Ayr., Adv. Sheets Field Oper. Bur, IVIO, pp. 71, fig J, map 1). — This 

survey deals with the soils of an area of 480,400 acres lying In the Piedmont 
Plateau, the (Coastal Plain, and the river flood plains provinces In north- 
central South Carolina. The topography varies from lev(4 to hilly, and 
drainage is said to he well establlshe<l over most of the area. 

The soils are of residual, sedimentary, and alluvial origin. Thirty-two soil 
types of 20 series are mapped, of whieli the Norfolk sand including a sand- 
hill phase covers 34 per cent of the area. 

The characterization of clay, N. M. Comber (Jour. tioc. Vhem. Indus., Jfl 
(1922), No. 5, pp. 77T-80T) .—A summary of theories and original studies on 
the essential differences between clay and all other systems of siliceous min- 
eral matter and on the ditTtu’ences lietween lean and fat clay are presented 
in this report. 

It is emicluded that the constitutional characteristic of clay which dis- 
tinguishes it from other s> stems of siliceous particles is that in clay the 
properties of the emulsoid surface outweigh those of the suspensold core, while 
in silt the i^roperties of the core of the particles are not dominated by the 
relatively smaller amount of emulsoid surface. 

A prelim luary study on I lie action of lime on clay yielded further evidence 
of the colloidal constitution <vf clay and of the relation of that constitution 
to the fatness of clay. Tlie suggi'stion is advanceil that the fundamental 
and general difference between fat and lean clays is the higher proportion of 
emulsoid surface to suspensold core in tlu? tat clays. 

Kecent work on soil acidity and plant distribution, 10. T. Whebby 
(l^citnee, n. sen., Sto (1922), No. 1.^30, pp. 568-510). — In a eontrihulion from the 
U. S. Department of Agriculture, tlie author reviews the results of studies by 
himself and others in support of his conclusion that .soil acidity is of fimdamentai 
importance jn controlling the distribution of native plants. 

The hydrogen-ion concentration of soils as aifected by drying, P. S. 
Bukoess (Science, n. ser., 55 (1922), No. 11/83, pp. 641, 61/8 ). — Studies conducted 
at tlie Rhode Island Experiment Station on the effect of drying ami heating 
of soils on their H-ioii concentrations are briefly reported. 

It was found that drying graiiitie soils of high potential acidity either at 
room temperatures or at 1(13 O. had but little effect on their ll-ion concentra- 
tions, altliougli there appeared to he a tendency toward slightly increased acid- 
ity at the higher temperature in piau'tically every case. 

Drying alkaline soils rendered them decidedly less alkaline, especially where 
a temperature of 103° was used. Drying had practically no efl'ect in the case 
of a neutral soil. 

Alkali investigations (Calif oi'nut Sta. Rpt. 1921, pp. 21/-26) .—In studies on 
the reclamation of alkali land, by W. P. Kelley, it has been found that the 
application of gypsum resulted in a substantial reduction of the black 
alkali in the first foot of soil and a small redu(*tion in the second foot. 
Below this level the gypsum had very little effect. The wdiite alkali salts were 
largely leached out both on the gypsum-treated and check plats. The results 
are taken to Indicate that it is not practicable to remove black alkali from this 
soil by leaching alone. 

Studies by A. B. Cummins on the formation of black alkali in soils have 
sliown that black alkali may be formed (1) as the result of leaching, where 
the soil has been previously Impregnated with sodium ehlorid or sodium sul- 
phate, (2) by the action of sodium ehlorid or sodium sulphate on calcium car- 
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bonate, and (3) by the action of meteoric water on the granitOB from which the 
soils have been derived. 

Studies of the effects on plants caused by high concentrations of salts and 
high alkalinity in soils have shown that concentrations of the hydroxyl ion in 
excess of pH 8.2 to 8.5 are very toxic to many plants. In applying these data 
to soils it has been found that high pH values of soil suspensions, although 
grounds for suspicion, do not always imply toxicity for the reason that the 
alkalinity of the soil solution in ceitain soil .systems may be markedly de- 
creased by the carbon dioxid present. Exi)eriments on the chemical mechanism 
of injury to plants by salts, alkalinity, and acidity have showm tliat when equal 
osmotic concentrations of sodium chlorid, sodium sulphate, and calcium chlorid 
are considered, the last-named salt Is the most toxic to barley. High con- 
centrations of calcium chlorid may pro<1uce marked effects on the reaction and 
buffer system of the jdant. 

Studies by C. B. Tdpmnn and A. K. Davis on the resistance of wheat to 
common salt in culture solution have shown that this resistance seems to be 
extremely liigh under (he conditions of the experiments. Stimulation to the 
growth of the wheat plant was noted In concentrations up to 5,(100 parts per 
million of common salt in the solution. A temporary depression occurred at 
the lower concentrations both at the roots and tops at certain stages in the 
growth of the plant. 

Expc^imeiits by P. L. Hibbard have shown that a small amount of sodium 
alkalinity in soils may he so largely neutralized by gypsum that the remain- 
ing alkalinity does not seriously hinder production of good crops, but if the 
original alkalinity is high or if the .soil contains a largo amount of sodium 
salts, gypsum alone is ineffective and leaching also is re(iuire(l. Leaching may 
be done in thin layers 2 in. in thickness or in <‘olumns 5 ft. in depth, the 
latter practice requiring a much longer time (or complete leaching than the 
former. The results of experiments on the neutralizing effect of sulphur seem 
to offer a means whereby this long i)eriod of b‘aching and suhse^piont long 
time for restoration of fertility may he very materially shortened. It was 
found that rapidly decaying organic matter such ns manure or green manure 
reduces toxic alkalinity in proiM>rtion to the rapidity of formation of carbon 
dioxid. 

Feat and muck soils, W. NIcwton {Brit. Volnnihia Dipt. Afjr., Dept. Circ. 
39 (1922), pp. 8, 2 ). — Brief practical information on the reclamation and 

management of ])eat and muck soils in British Columbia is presented. 

A method for counting the number of fungi in the soil, S. A. Waksman 
(Jour. Baet., 7 {J922), No 3. pp. 339-.Vfl ) — In a contribution from the New 
Jersey Experiment StatioiLs, it i.s pointed out that the ordinary plate method 
of counting tlie fungi in soil is so subject to error as to make the results 
obtained thereby practically valueless. 

In studies to devise a more accurate method, use was made of the fact 
that fungi can grow readily at a much higher acidity than bacteria, and a 
medium was prepared having a reaction acid enough to prevent the growth 
of the Actinomycetes and the great majority of bacteria. Experiments with 
the same soil showed 29,4(X) fungi per gram of soil by the new method and 
460,090 by the plate method. 

Microorganisms concerned in the oxidation of sulphur in the soil* I, II 

(Jour, Bact., 7 (1922), A'o. 2, pp. 231-256, figs. S ). — Two papers are presented 
on the subject. 

I. Introductory, S. A. Waksman (pp. 231-288).-— Studies conducted at the 
New Jersey Experiment Stations on the physiological and morphological dlf- 
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ferenees of the microorganisms concerned in the oxidation of sulphur in the 
soil are reported. 

It was found that the microorganisms concerned in the sulphur cycle may 
be separated into reducing and oxidizing bacteria, the latter being the true 
sulphur bacteria and divided into live groups. The iirst three groujjs are 
found in sulphur springs, canal and mud waters, curative muds, river water, 
and sea water, and they oxidize hydrogen sulphid and sulphids, bill not ele- 
mentary sulphur, and accumulate sulphur within their cells. The fourth 
group, consisting x>f small rod-shaped organisms, is found in sea water, canal 
water, and soil. Tliese bacteria are able to oxidize hydrogen sulphid and 
other sulphids, thiosulphates, and ehunentary sulphur, forming a heavy 
pellicle on the surface of the medium and allowing an accumulation of sulphur 
outside of their cells. The fifth group of sulidiur bacteria occurs in soils to 
which elementary sulphur has beiui adde<l, particularly in soil-suliduir com- 
posts, oxidizing primarily elemcntar> sulphur, thiosulphates to a small extent, 
hut not hydrogen sulphid or sulphids. These bacteria grow iinifoi iuly llirougb- 
out the meilinm, not forming any pellicle, do not lil)erate any sulphur, and 
allow a very intensive production of suhiliiiric acid. Th(‘ necessary carbon 
is derived entirely from the carbon dioxid of the atmosphere. The fiflh group 
is related morphologically to the fourth group, but includes organisms very 
small in size and flu* strongest sulpliur-oxidizing and acid-prodneing bacteria 
known, 

II, ThiohnviUuH ilnonj tdans, a tictr sulpJiiir-o.vKftzuu/ or(/(nnsifi isolated from 
the soil, S. A, Waksman and .1. S JofTe (p]>. 239-2o(). figs. tl). — Studies of the 
physiology, cultural characteristics, and activities of T thioodidans, a 3 ievv 
sulphur-oxidizing organism isolated from the soil, are reporUul. 

T. thiooaidans n, sp. was isolated from com]H>sts of soil, sulidmr, and rock 
phosphate by tlu* use of inorganic metlia. It oxidizeil elementary sulphur to 
sulphuric acid, and derived the necessary carbon from the carbon dioxid of 
the atmosphere aiul its nitrogen requii'ements from inorganic nitrogenous 
salts. It was rosponsllile for tlie oxidation of sulphur in the soil and when 
soil was coniiiostcd with suli»liur or with sulphur and rock phosphate. The 
sulphuric acid produced from the oxidation of sulphur from T. ihiooxidans 
transformed tricalcium phosphate into solulde phosphates and tinally into 
phosphoric acid. This organism produced more acid from the oxidation of 
sulphur and continued to live in a more acid medium than any other living 
organism yet reported, the Il-ion (*onceiitration of the medium increasing to 
a pH value of 0.(» and less. 

Biicroorganisnis eoneeriied in the oxidation of sulphur in the soil. — III, 
Media used for the isolation of .sulphur bacteria from the soil, S. A. Waks- 
man Sci., Id iW22), Xo. o, pp, ^i29-SS0). — In a third <'ontribution to the 

subject (see above) a comparative review is made of the various microor- 
ganisms concerned in the oxidation of sulphur and of those organisms which 
are or may become active in the soil. 

The classification of sulphur bacteria into so-called true and untrue or 
thiosulphate bacteria, as suggested by Oinellanski, is shown to be untenable. 
If a physiological basis is to be used for the elassitication of sulphur bacteria, 
it is thought that they should be groui>ed as sulphid, thiosulphate, and true 
sulphur bacteria. Another basis for physiological classification would be that 
of the optimum reaction for the activity of the organisms, thus grouping them 
according to optimum activities under acid, alkaline, or neutral conditions. 
However, division into five groups on the basis of physiological and nior- 
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phologleal characteristics is for the present considered to be the most suitable 
classification. 

The composition of various media used for the study of bacteria oxidizing 
sulphur under acid and alkaline conditions is also given. 

Fixation of nitrogen in Colorado soils, W. P. Headokn {Colorado St a. But. 
211 {1922), pp, ffS). — This is an extension of previous work of the station 
(E. S. R., 45, p. 317), and deals Avith the occurrence of nitrates on rocks. It 
has been found that nitrates occur universally and oft(‘n abundantly on the 
face of rocks. They do not occur in the mass of rocks nor in tlie waters 
of deep wells or mines, but are often present in surface waters in large quan« 
titles. Their occurrence on the surface of rocks is considered to be analogous 
to their occurrence in the surface soil. The most favorable kind of rock found 
for their occurrence is a rather coarse-grained sandstone, the cementing ma- 
terial of which is ferruginous and limy. 

These nitrates are considered to owe ttndr formation b) l)iologh*al agents 
in the sense that the nitrogen contained in them has been gathered from the 
atmosphere by tliese agents in their growth. This pr(>(*esH is said to he univer- 
sal, and intense enough to account for perhaps the largest det>osits of nitrates. 
It has been found tliat the same i^rocess is going on und(‘r favorable conditions 
on the stones and bricks in the foundations and walls of buildings, where the 
maximum quantities of both forms of nitrogen have heiui found. 

In all but one trial out of CO, satisfactory iixatiou was obtained, the maximum 
being 297 parts per million. In many instances the amount of nitrification 
was determined and found to be as great as in soils. The quantities of 
nitrates on or in tlie surface portion of rocks are cnnsideri'd to be adequate to 
account for their concentration in cavities, crevices, and under ledges in rocks, 
and also in the soil at the base of cliffs in i)rotocted idjjces and in some caves. 

The base with whicli tlie nitric acid is combined will depend upon the char- 
acter of the rock upon Avliich it has he(ai formed. l)ut subsequent reactions may 
cause an exchange of the base. The final prodind has been found to be sodium 
or potassium nitrate, usunlly the former. 

Fixperimental research on the manufacture of nitrates by biochemical 
oxidation of ammonia, E, Roullangek {Ann. Inst. Pasteur, SC {1922), No. //, 
pp. 305-3S8, fig. a second contribution to the subject (E. S. R.. 47, 

p. 421), experiments conducted on a semi-industrial scale on thf‘ bioidiemical 
oxidation of ammonium solutions in peat and puzzolan media are described, 
the purpose being to establish tlie practicability of tlie pro(‘e8s on a large scale. 
The plant used is described, and the results of seven experimental runs using 
peat in different meclianical conditions and puzzolan are reported. 

It is concluded that tlie industrial production of nitrates by this process 
is both possible and feasible, and that the findings of the laboratory studies 
were verified in the large-scale experiments. The practical yield of nitric 
nitrogen was found to be from 87 to 88 per cent of the ammonlacal nitrogen 
used. Under the conditions of operation foll<>vve<l, the yield was about 50 gin, 
of nitric nitrogen per cubic meter of medium per day. Puzzolan gave better 
results than peat, producing a clear solution, while the peat produced a red- 
dish and turbid solution. 

A study of the economic features of the process is also included. 

Can we afford to make potash in America? R. N. Shkevb {Jour. Indus, 
and Engin, Chem., IJ^ {1922), No. 6, pp. 542-544 )- — A study Is presented of the 
economic phases of potash manufacture In this country, made with a view to 
showing the importance of protective tariff legislation for a 5-year period to 
permit the domestic industry to so develop its processes and by-products and 
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so cheapen its manufacturing methods that it can compete on a free basis with 
the world. It Is concluded that the only hope of permanently cheap potash in 
America for both farmers and Industries is to establish the domestic industry 
on a competitive basis. In this connection it is stated that the real way for 
the farmer to get cheap potash is to buy his own fertilizer constituents and 
do his own mixing. 

The comparative agricultural value of insoluble mineral idiosiihates of 
aluminum, iron, and calcium, J. S, Makais Sci., IS (1922), No. 5, pp. 

SSS-J^OBf jfigs. 10 ). — Studies conducted at the University of Illiuois to determine 
tlu* desirability of employing mineral phosphates of aluminum and iron as 
sources of phosphorus by comparison with calcinm phosphate in various forms, 
bf>th nutiiraJ and artificial, are reported. Efforts were also made to determine 
under what conditions these phosphates are of the greatest value for croj) 
growth. The aluminum phoKi)hatea were lazulite, wavellite, and Saldanha 
phosphate. The iron phosphates w<Te dufrenite and vivianitc. The sources 
of calcium phosphate were Florida r<K*k, South African Lalngshurg phosphate, 
bone meal, and acid phosphate. Disodium hydrogen phosphate replaced the 
acid phosphate in sand cultures. 

It was found that the mineral phosphat(‘s of aiuminum and iron are valua- 
ble sources of phosphorus for plants. Under certain conditions they were 
superior to calcium phosiduites and inferior under others. 

The nitrification of urea with the consequent pro<luction of acids was found 
to act very favorably iti assisting plants to obtain available phosphorus from 
all throe kinds of phosplmtes. 

Chemically pure phosphates of aluminum and iron were as readily available 
to the plants tested as pure calcium phosphate. ^liueral phosphates of alumi- 
num and iron were not as a va liable as the pure phosplmtes of the same metals 
due to the fact that most of thorn are hydrated basic phosphates. Igiiiting the 
minerals, thereby dehydrating the bases associated with the phosphates and 
destroying the crystalline structure, removed the difliculty of using the mineral 
phosplmtes. Aluminum pliosplmtes, whether chemically pure or in mineral 
form, Ignited or uniguited, always displayed their maximum effect in a cal- 
careous medium. The (dTed of Iron phosphates was neither enhanced nor de- 
Tiressed by the addition of limestone under the conditions of the experiment. 

Where neutral growing media were u.sed, tricaleiuiu pliosphates were af- 
fected adversely by the addition of limestone. An alkaline soil solution dis- 
solved aluminum phosphate and aided the plant in a^si^niIating nutrient phos- 
phorus. (Jontact of the roots of plauts with mineral phosphates was found to 
be a vei*y important factor in the assimilation of nutrient phosphorus. 

The alkalinity of phosphatlc slags, A. Demolon {Compt. Rend. Acad. Apr. 
France, 8 (1922), No. 24, pp. 680-688 ). — Studies to determine the solubility of 
the lime content of a number of ditTerent samples of Thomas slag in distilled 
water, 5 jw cent sugar water, 2 per cent carbolic acid, neutral ammonium 
humate solution, 5 per cent ammonium chlorid solution, and a saturated solu- 
tion of carbon dioxid are briefly reported. 

It was found that only from 1 to 3 per cent of caustic lime exists In slag, 
and tills amount diminishes on exposure to the air. Complex silicates were 
found which released lime slowly under the action of water, and more readily 
under the action of sugar water, ammonium humate, or carbolic acid. In the 
presence of ammoniacal salts or a saturated solution of carbon dioxid, the lime 
is removed from the slag rapidly at first and then more slowly. Magnesia was 
found in all samples of slag tested, the average amount being about 8.9 per cent. 
From 4 to 5 per cent of soluble manganese was also found. 
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Basic slags as sources of lime, F. E. Beau and J. L. Gayle {Ohio f^ia. Mo, 
Bui., 7 (7922), No. 5-6, pp. 703, 704), — Laboratory studies on the stimulating 
influence of Thomas slag and duplex basic phosphates on nitrification in an 
acid soil as compared with ground limestone and calcium phosphate showed 
that either slag had a value for use on acid soils equivalent to that indicated 
by its neutralizing power. On this basis, the equivalent in neutralizing value 
of 1 ton of high-grade limestone can be obtained by the use of approximately 
2 tons of either Thomas slag phosphate or duplex basic phosphate. 

The effect of limes containing magnesium and calcium upon the chemi- 
cal composition of the soil and upon plant behavior, W. Mather (Soil BcL, 
73 (7922), No. 5, pp. 337-354), — Field studies conducted at the Rhode Island 
Experiment Station on the effect of lime materials containing both magnesium 
and calcium upon the chejnical comimsition of sdt loam soil and upon the 
behavior of dift’erent crops are reported. 

It w'as found that during 11 years three aj)plications of liydrated magneslc 
and calcic limes and ground mugnesic and calcic limestones showt'd little dllTer- 
ence in crop yields due to the various forms. Hydrated limes and limestones, 
high in either calcium or magnesium, acted about the same in the neutraliza- 
tion of soil aciditj' when aiqjiied in equivalent amounts. 

Calcic and magnesic limes were found to render the aluminum of the soil 
relatively insoluble, and magnesic lime applications tended to maintain a ratio 
of calcium to magnesium in these soils similar to that in unlimed soil. Iflants 
were not lnffuenc(*d by the varying lime-magnesia ratios found, but were sensi- 
tive to soil reaction. 

Magnesic limestone showed a slight tendency to increase the percentage of 
total nitrogen in these soils. Hydrated calcic and magnesic limes did not cause 
any reduction in the j>er(*entage of nitrogen, but caustni a slight diHTi'ase in the 
percentage of organic matter in the soil. 

A study of the influenc<* of the lime-magnesia ratio on soils under con- 
tinuous cultivation, H. II. Hif.l (Virf/iiua Bfa. Tech. Bui. 24 (7922), pp. 3-75, 
jfiff. 7). — Studies are reported to determine the relations between lime and mag- 
nesia in soils subjected t(» a one-crop continuous cultivation, using <'orn as the 
indicator. The soil u.sed is classified in the Hagerstowm series, and consists 
of loams and clay loams containing cherty material of various sizes. 

It was found that the yields on soils which received lime at the rate of 
],20ff lbs. per acre were restricted until the soil was rendered alkaline. This 
was accomplished after this treatment w’as extended over w ])eriod of six 
years. Applictitions of lime produced greater yields over a 14-.Aear period 
than mineral fertilizers. Continuous cropping changed the proportion of lime 
to magnesia from about 1 : 1 to u ratio of 1 of lime to 2 of magnesia. 

With a 1:1 proportion between lime and magnesia existing, good results 
were obtained. When the proportion was such that the magnesia was in 
excess, crop exhaustion was very manifest. Even though lime alone increased 
the yield during nine years, the yield diminished relatively, indicating that 
though lime is essential other plant nutrients are nec*e88ary to maintain the 
high producing power of the soils for any extended length of time. 

When acid phosphate was applied alone the lime-magnesia ratio was not as 
wide as on the plats which received mixtures of acid phosphate, potassium 
sub?hatc, and sodium nitrate. This narrowing of the ratio between lime and 
magnesia is thought to be due to the lime In combination with the acid phos- 
phate. Potassium sulphate and sodium nitrate when applied alone exerted 
no appreciable effect on the retention of lime. 
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Continuous cropping reduced the yield of corn after live years on all soils 
except those receiving lime. Soils rc(*eiving mineral fertilizers were all dimin- 
ished in yielding power by continuous cropping. Ax)plications of organic matter 
In the form of clover and rye without the use of lime failed to restore the 
soil to its original corn producing power. It is believed that wherever mag- 
nesia predominates over lime in soil in a t! : 1 i>ropox’tion, objectionable features 
will surely follow, with corn as the crop. 

A bibliography is appended. 

The lime situation in southwestern Michigan, L. C. Wiieating {Michigan 
Sta. Quart. BuL, 4 Ao. //, pp. mi-lSIf ). — A summary of results obtained 

with the Triiog method of determining lime requirement and also by the 
H-ion -concentration method on typical soils of so^lth^^'ostern Michigan is pre- 
semted, Indicating that without exception tlie soils iietH^l lime The importance 
of this need was variable and stHuned to show marked differences with relation 
to the kind of soil. U is stated that lYoin 1 to 3 tons of lime jjer acre are 
often needed for prohtahlo crop t>roduction in that sedion of the State. 

Recent crop yields from soil experiment tlelds in Illinois, H. J. Snideu 
(Jlfinois Bta dire. %iii) {VXIZS, pp. 8). — This circular presents the recent results 
obtained from a number ot soil experiment lields located in different parts of 
the State (E, S. It., 45, ]>. 727). 

Commercial fertilizers, 10. (i. Pkoulx et a!.. {I ml tana ^la. But. 262 {J922), 
pp. 6S, jfiga 2). — '^rh(‘ guaranti(‘s and results of analyses of 1,814 samples of 
fertilmu’s and fertilizer materials collect<‘d for inspection in Indiana during 
1921 art" preseii1(‘d in Ibis bulletin, together with an aceount and explanations 
of all tlie steps lak(*n to correct violations of the law in the State The stand- 
ing maintained by different f(‘rtilizer manufacturers, improvements in Indiana 
fertilizers, elimination of inferior nitrogen, and a brief history of Indiana 
b'rtilizer control are also discussed. A comparison of analytical data with 
the guaranties of the fertilizer manulacturcrs indicated that of the 1,314 
samples, 754 were equal to or above the guaranty in every particular, 1,070 
wen^ equal to or a)>ove the guaranty in value, and 227 were less than 10 
per cent below and 17 more than 10 i>er (‘ent l)elow the value of the guaranty. 

AGEICULTUEAL BOTANY. 

Studies in plant nutrition {California *S/o. Rj)t. 1D21, pp. 30, 31, 32). — 
Experiments by T. S. Burd and J. C. Martin have shown that reinforcing a 
fertile soil with either nitrogen, potassium, or phosphorus does not necessarily 
increase the crop, but it has a marked influence on the absorption of a given 
element as well as a diminishing effect on the absorption of others. The 
application of phosphorus is said to redxice potassium absorption, and nitrogen 
increases it. 

D. H. Hoagland found, from studies with barley in sand and solution cul- 
tures, that wdtJhin broad limits no definite or specific ratio of nutrient elements 
is necessary for optimum growtli. 

W. H.. Dore has begun a series of studies on the carbohydrate metabolism 
of plants, especially hydrolysis of cellulose, to deteimine the raw materials 
for cellulose synthesis. In the case of normal cotton cellulose, evidence is 
said to point to its breaking down through a series of dextrine and a biose 
sugar to dextrose. 

W. F. Gericke, from pot cultures, found that soft spring wheat and oats 
could be Influenced In their protein content and quality by the application 
of nitrogen to cultures at various stages of growth. The highest protein 
content and highest quality in wheat was secured when nitrogen was added 
17819—22 3 
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110 days after planting, and the lowest content was secured when application 
was made at the time of planting. He also found that different stages in 
the development of barley plants could be influenced by the time phosphorus 
was added to the cultures. 

Nutrient requirement of the potato plant grown in sand cultures treated 
with “type 1“ solutions, R S. Johnston (Soil Set., 10 (1920), No. 5, pp. 
S89-409, /({IS. 6 ). — Having found, in preliminary studies on the fundamentals of 
nutrition in the potato, that while fairly uniform sprouts could be obtained 
for whaler and sand culture growths from tubers planted in sawdust these 
sprouts did not grow well in water cultures, the author tried, as a culture 
medium in the tests herein reported, pure white quartz sand treated with the 
nutrient solutions here considered. Two sets of experiments were undertaken 
to determine the proportion of salts necessary to produce the best growth of 
potato plants and the greatest yield of tubers. Irish Cobbler was the variety 
of potato used throughout these experiments. The procedure and the method 
of experimentation are presented in detail with discussion. 

Potato plants of corresponding cultures of the two series show great simi- 
larity in their reaction to the same salt proportions of the 21 dilTereiit treat- 
ments. In spite of the minor dillerences which appear between the two 
series, the results (-an h(‘ averaged and geiuTal conclusions dediic*ed therefrom. 

When the green w(‘ight is used as a criterion, the greatest growth is found 
In cultures high in cahdiim nitrate, low m magnesium sulphate, and with a 
medium amount of potassium jihosidiate. As regards dry weight, it appears 
that in general there is little difference between tlie relative ninnhers of 
green and dry weight for plants of corresponding cultures. 

Whether the green weight of plants (tops and roots together) or the gre(T\ 
weight of new tubers produced is used as tiie criterion of growtli, the best 
average values of corresponding cultures of the twT) series occurred for the 
cultures high in calcium nitrate and low in magnesium sulphate with a medium 
amount of potassium pliosphate. Cultures giving the lowest yields were low 
in calcium nitrate. 

The average water requirement for plants of the two series was 40:h There 
was a marked tendency for individual cultures not to vary greatly from this 
> alue. There was apparently no relation between high yield and low’ w*ater 
requirement and low yield and high w’ater requirement. 

The physiological etfects of certain salts upon walnut and citrus trees 
(California Stu. Rpt 1921, p. 82 ). — As a result of nutrition experiments, A. R. 
(j. Haas and H. 8. Reed found that the lack of calcium salts is accompanied 
by the presence of many small dead spots In citrus leaves, followed by an 
early abscission of the leaves. The leaves produced were small and lacked the 
usual amount of chlorophyll. In the presence of sodium bicarbonate typical 
chlorosis of orange leaves develoi)efl. 

The application of saline irrigation water to soil resulted in the production 
of “ little leaf in w alnut trees .similar to that observed In the held. 

A theory of injury and recovery, II, III, W. J. V. Omterhout (Jour. Gen. 
Physiol, S (1921), Nos. Ji, pp. Jflo-lt29, fiys. 8; 5, pp. 011^022, figs. 5).— Continu- 
ing the series previously noted (E. S. II., 46, p. 128), the first of these con- 
tributions deals with experiments made employing mixtures and the second 
wdth repeated exposures to toxic solutions. 

The electrical conductivity of Haniinaria changes wlien tlie plant is trans- 
ferred from sea water to 0.52 m NaCl, or to 0.278 m CaCIa, and is subsequently 
replaced in sea water. It has been found that these changes can bo predicted 
with considerable' act'uracy by means of certain equations. According to the 
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theory of the author, the same equations should enable one to predict the 
changes produced by transferring tissue from sea water to mixtures of NaCl 
and CaCia and then replacing the plant in sea Avater. In order to test this 
theory experiments were made with a variety of mixtures, the solutions 
employed being given in tabular form. The equations which serve to i)redict 
the injury of tissue and its suhsetiuent recovei*y also serve as a basis for pre- 
dicting the behavior of tissue in mixtures of these solutions, as well as its 
recovery in sea water after exposure to mixtures. 

A quantitative theory is develope<l in order to explain the toxicity of NaCl 
and ("aCL, the antagonism between these substances, and the fact tluit recovery 
(in sea water) may be partial or complete, depending on the length of exposure 
to the toxic solution. The experiments and calculations were carried out as 
previously described, Involving exi)osures in different orders with repetitions 
to NaCl, CaCla, and sea water. It was found that tissues of Laminaria trans- 
ferred from sea water to solutions of pure salts, and to other solutions of pure 
salts or to sea water, behave in a manner which can be predicted by means of 
the equations previously dev(‘lope<l. Tliis l>ehavior of the tissue may be ex- 
plained as duo to a seri(‘s of catenary reactions, and it is thought p()s.sible that 
a similar explanation njay be applied to other fundamental life processes. 

Acceleration of germination under the influence of acids, K. Wientjes 
(Rec. Trav. Rot. NMamL 11 No. 1~2, pp. 33-68).— The accelerating 

Influence of acids on germination does not appear in Vhaoclia tanax^tifoUa. 
The outbreak of the radicle which apixnirs without the action of acids is prob- 
ably a mechanical phenomenon. Tlio same appears to be true in case of 
Alisma phwiauo. Tlu'se observ'ations contirm those of Crocker (E. S. R., 10, 
p. 726) relatiAC to the role of the testa. In Solannm lycopersUmm the accelera- 
tion of germination due to acids is apparent. The radicles appear, but they are 
killed when they come in contact with strong acids. No accelerating action 
due to acids was observed in case of Epilohinm hirsnium and of 1/pthrum sali- 
curia. 

Nitrogen fixation by cowpeas and nodule bacteria, A. Ij. Whitino and 
W. R. Sch(K)no\^:r (8oi/ ScL, JO (1020), No. 6, pp. 11-Jf 20).— Thif^ work was 
planned in order to carry out a study on the fixation of nitrogen, if possible, 
at an earlier period than its appearame in cowpeas (14 days after planting) 
in the Investigation previously reported (E. S. R., 23, p. 426). 

As a result of the study which is gi\en in detail (involving 1.056 nitrogen de- 
terminations, 510 of which were made on the inoeiilated seedlings, 294 on un- 
inoculated seedlings, and 252 on the seeds), it is stated that nitrogen appeared 
in Inoculated cowpeas growing in purified nitrogen-free sand 0 (lays after 
planting. A positive fixation was noted at 11 and 12 days, increasing more 
notably at 13 and 14 days. The progress of nitrogen fixation bears a dirwt re- 
lation to the development of the plant, a rapid increase occurring soon after 
the third (first real) leaf is developed, this being 19 days after planting in 3 
different experiments conducted during the natural growing i>eriod of the 
plant. In 26 days after planting the nitrogen fixed w'as three times that con- 
tained in the seeds planted. 

Preliminary studies of the mechanism of nitrogen fixation did not indicate 
that oxidation or reduction was concerned in the process. 

The morphological constitution [of plant protoplasm], A. Guilliekmojsd 
(Rev, O^n, Sci.y S2 (i921)y No, 5, pp, ISS-lJ^Oy figs, 4 ). — Recent studies are out- 
lined as carried on by others, as well as by the author, leading to the main gen- 
eral conclusion that the structure of plant eells is essentially similar to that 
of animal cells. 
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Transpiration studies {California Sta. Rpt. 1921, pp. 52, 5S)* — ^A. H. Hen- 
drickson has found from studies of prune, pear, peach, and apricot trees that 
the influence of irrigation, as shown by the transpiration of leaves, does not 
extend more than three days after water is applied. On bearing trees the rate 
of transpiration, regardless of the amount of water in the soil, was found to 
increase daily up to about 11 a. ni., after which it steadily decreased. 

The water requirement of prune trees in tanks was studied by F. .1. Veih- 
meyer, and he found at the end of the season that all trees had made the same 
growth and maintained the same vigor whether irrigated four times or three 
times during the season, 

A description is given oL a form of apparatus devised by Veihineyer by 
which a continuous record of ^ery small losses by transpiration can be made. 

Seasonal variations in the water deficit of woody shoots (California St a. 
Rpt. 1921, p. 82). — H. S. Heed has determined the water deficit in shoots of 
lemon and apricot trees at frequent intervals during the growing season. The 
ratio of water in lemon shoots to water deficit was found to range from 2.65 
to 9.42, and the ratio of dry matter to water deficit from 0.85 to 4.14. In 
apricot shoots the ratio of water deficit ranged from 2.32 to 11.49, and that of 
dry matter to water deficit from 0.77 to 1.88. The ratio of dry matter to water 
deficit is said to have shown a well marked constancy through the season. 

A preliminary account of some investigations on leaf aeration in certain 
Natal plants, G. W, Gale (So. African Jour. Sci., 18 (1021), No. 1-2, pp. 
153-155). — In 1920 the author commenceil work on the aeration systems of 
leaves with the object of comparing, in this respect, ecological tyjies of the Natal 
flora. A brief description is given of the metliod employed and of certain nece8> 
sary precautions. 

Among the results from tlie work already done, u criticism is ottered of cer- 
tain conclusions reached by previous authors. Evidence has been obtained 
that a well developed intemdUdar sjiace system is not necessiirily a mesophytic 
character, nor a poorly developed one necessarily a xerophytic character. 

Careful experimentation indicates that the supposed difterence between sun 
and shade leaves (of the same species) is really due to an increase in the 
specific gravity of the leaf substance of sun leaves as compared with that of 
shade leaves. 

From the ecological standpoint the degree of variation exhibited by various 
types has furnished some data. The quantitative results indicated are con- 
sidered valuable in that they illustrate and confirm an important ecological 
principle which is credited to Bews. This principle is that pioneer types are 
more variable in their physiological stna ture and functions than are subsequent 
types, and for that reason are able to adapt themselves to the more varied 
and more variable conditions presented by the habitat during early stages in 
plant succession. Subsequent and climax types, however, are less variable in 
physiological structure and functions, and for that reason are limited to the 
stable and often specialized environmental conditions which obtain in the late 
and final stages of succession. 

The work is said to be the first attempt at obtaining precise quantitative 
confirmation of Bews’ suggestive hypothesis. The results obtained Indicate 
that further work along similar lines (the comparison of the physiology and 
physiological striuiiiire of pioneer species with that of subsequent species in 
various plant successions) may be expected to provide results of equal im- 
portance in either confirming or modifying the original hypothesis. 

Brought periods and climatic cycles, F. E. Clements {Ecology, 2 {1921), 
No. S, pp. 181-188). — A review is given of data contained in contributions bear- 
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Jng upon the relations suppostMl to exist between rainl’all, particularly in the 
west, and the sun-si)ot <\ycle. The importance to agriculture, grazing, and 
forestry of being able to anticipate periods of serious drought has been dis- 
cussed in some detail in contrilmtions previously noted (IS. S. R., 45, p. 525). 
It is conceded that the extent to which the sun-spot cycle can be utilized in 
predicting periods of drought or rainfall can be determined only by actual 
trial, and that the success attending the first attempt to do this may have been 
purely accidental. However, the results of studies indicated by authors immed 
on the growth rings of trees and the grand totals of the table shown in the 
present article are thought to indicate clearly the basic importance of the sun- 
spot cycle for long-range weather prediction. 

Genetics {Oalifomia <S7a. Rpt. 1921, pp, 91, 92). — K. B. Babcock and J. L. 
Collins ret>ort the extension of their work with Crepis spp. and tarweeds (Hemi- 
zonia luzulae folia). In (^ captllarxs crosses have been made between several 
rosette types and types of normal growth habit, which are being studied for 
their mode of inheritance. Flower size and inheritance of other pairs of 
characters are also being investigated. In G. tccioruni flower color differences 
and differences in siz(‘ of jilant furnish the principal material for the present 
hereditary studies. 

In the genetic study <d' the tarweeds, Babcock found the yellow, spring- 
flowering grouj) and the white, fall-flowering group to be genetically different, 
and tJiey are considered worthy of being rank(‘d as distinct species. The 
yellow, spring-flowering group contains a diversity of biotypes, some of which 
have been isolated by in(‘ans of inbreeding. Tlie inbred strains showed strik- 
ingly tlu‘ harmful effects of inbret'ding in a wild, naturally cross-fertilized 
speei('s. During tbe jK'i’iod that these wild plants have been under observation 
a number of abuornial types have been discovered which are considered to 
i*epresent recessivt' characters that ar(‘ seldom displayed by wild jflants because 
of their cross-fertilization. 

A dwarf mutation in Portulaca sliowiiig vegetative reversions, A. F. 

Blakeslee ((JIcnetirfi, 5 {1920), No. 4, PP- 4 ^ 9 - 483 , pfj . 1). — A dwarf mutation of 
P. grandifiora, first note<l in 1014 and characterized by short internodes, is de- 
scribed and figured. 

Tbe dwarf habit of growUi is inherit us a simple Mendelian character re- 
cessive to the dominant normal habit. About 1 25 per cent of the recessive 
dwarf plants produce reverting branches with the dominant normal habit of 
growth. Occasional normals found in offspring of selfed dwarfs are probably 
due to reversions bringing about normal guiiietes or to reversions in the early 
development of tht^ zygote. Dwarf branches from reverting plants when selfed 
breed us true as typical dwarfs. Reverting branches from otherwise dwarf 
plants are heterozygous, and 8 : 1 ratios when selfed and 1 : 1 ratios when 
back-crossed to dwarfs. The reverting branches produced by dwarfs are 
classed as dominant vegetative mutations. 

MEID CEOPS. 

Helatiou. of crop yields to quantity of irrigation water in southwestern 
Kansas, G. S. Knapp {Kansas Sta. Buh 22S (1922), pp. 3-29, figs. 11). — Experi- 
ments to determine the yields produced by different quantities of water applied 
to mllo, kafir, sumac sorgo, Sudan grass, wheat, oats, and barley were carried 
on at the Garden City Substation in cooperation with the U. S. Department of 
Agriculture (E, S. R., 46, p. 434). 

The datii led to the conclusion that the amount of water required to maintain 
a given percentage of soil moisture varies somewhat with the kind of crops 
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;(rowu. <U’Ui>s differ j?reutly in the quantity of water which they can use profit- 
ably and ill the range of yield brought about by applying different amounts of 
water. 

Milo showed a marked ability to increase its grain yield as additional water 
was applied. Milo receiving sufficient irrigation water was affected less by 
unfavorable climatic conditions than were the other crops studied. Increasing 
the amount of water did not affect the stover yield greatly. Kafir exhibited 
similar characteristics, but so far as indicated by grain yield was unable to 
respond to the application of water to the same extent as milo. Sumac sorgo 
could not use large amounts of water economically, and its stover yield declined 
when more than about ir» in was applied. Sudan grass failed to respond uni- 
formly and significantly to increased quantities of water, either in yield of 
seed or stover, and more w’ater was used for Sudan grass than for any other 
sorghum crop in the experiment. Sudan grass in rows for seed is not con- 
sidered a profitable Irrigation crop, and if so grow’n should not be irrigated 
heavily. The yields of small grain crops such as wheat, oats, and barley are 
evidently controlled to a greater extent by previiiling ('limatic conditions than 
by available amounts of water, and no quantity id* water has sutliced to insure 
good yields in unfavorable years. 

Grass and forage plant investigations {(InVtiornin Sta. Rpt. W21, pp. 
45-J/8 ), — Range studios and observations by V, It. Kennedy in cooperation with 
the Forest Service, U. S. D. A., led to conclusions that hurulng over the foot- 
hill lands was largely responsible for a dense growth of such annual w(»edy 
species of grasses as rWosiis, Ji. hordvaeeuH, and FesUica mpurus, pos- 

sessing low forage value and only reliable for early spring feed. Dry jieriods 
favor the increase of introduced w’eedy annual grasses which tend to (Tow^d 
out more valuable native perennial spwies. The many excellent meadows in 
the middle or forest zone neeil only ]>rotecti(>n from overgrazing for recupera- 
tion and abundant production of forage. Tlie rugged and rocky character of 
the very extensive upper or aliune zone render it chiefly valuable as a sheep 
range, but where accessible the plants are for tlie most part palatable and 
nutritious. By judicious methods of salting, stock may he so located as to 
relie>e areas that are being overgi*aze<l, A forage plant that will thrive un- 
derneath the tir and pine associations is needed to increase the carrying capac- 
ity of the middle ranges. The chief loi-ses among cattle from iM)isonous plants 
were due to the tall larkspur { Delphmiwn (tecorum patvns), and among sheep 
to white laurel {Rhodode/adron wcidentale) . 

Experiments by Kennedy prove the feasibility of establishing coast pastures 
of perennial grasses and forage iihmts wdthout irrigation, by broadcasting 10 
lbs. each of English rye grass and rescue grass, and 5 lbs. each of Smilo grass 
(Oryzopsis miliacea), Harding grass {Vhalaris fdenoptera) , and burnet about 
Noveml>er on a w^ell -prepared seed bed, cutting for hay the next spring, and 
not pasturing until fall. Sto<'k should he removed during the rainy season 
until a firm sod is established. 

Notes are included on Smilo grass, Napier grass, Harding grass, rescue grass, 
burnet, purple vetch, and sheep tansy. 

[Work at the California Station with] field crops (California Sta, Rpt, 
1921, pp. 31, 32-30, 87, 38, 39-41 ), — A continuation of previous work (E. S. R., 
44, p. Till) is reported. 

Tennessee Winter, Four Thousand, and Mariout (E. S. R., 42, p. 32) barleys 
are spoken of as popular new varieties rapidly replacing common barley In the 
areas where better adapted. A census of Mariout barley growers in ifi20 by 
G. W. Hendry showed Mariout preferred to Coast barley, and with a pro- 
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(luctioii i>r one-third luore urain i^er nnv. J. W , (iiluiort* and J. A. Denny report 
that JMariout produced 0.4 i)er cent more ^rain than Coast barley at Kearney 
Park, but that (Joast produced 00 per cent more hay. The combined liarvester, 
which requires grain to be dcjid ripe before cutting, and north winds occurring 
at this stage are ludd responsible for the extraordinarily heavy barley-shat- 
tering loss in the Stale. A typical north vind, May ?»() to dune 1, 1019, pro- 
duced estimated losses of 10.8 bu. per acre with Mnriout, oil.li bii. wiili Coast, 
and 33.8 bu. with Four Tlioiisand at Universily Farm. While Idaho, Primus, 
and Argentine exhibited the greatest shattering resistance, no variation from 
ordinary varieties was found in the ash content of the racluses. 

University Farm dwarf niilo, developed by I^. A. Madson and Hendry, proved 
more uniform than other strains testtnl, stooling les.s and earryiiig more of its 
heads in an erect pi>sition. Volo maize, a m^w grain sorghum, has been 
described elsewhere (F. S, U., 40, p. 8,35). 

W. W. Mackie and Prown f()und that continuous hooding to a depth of 8 in, 
or more destroyed water grass (I^Jchinochloa cruH-ifnlli) without injuring rice, 
which, on the contrary, produced l»etter growtii in the greater d(‘pths. 

Common, hairy Peruvian, and smooth Peruvian alfalfa grown at Kearney 
Park by P. B. Kennedy and Denny produce<l in 1920 in six cuttings 9.94. 
10.2. and 9.78 U)s. per acre, respect iv<dy. S. H. Beckett observed that larger 
yields of alfalfa were olitained with a greater number of light irrigations 
rather than with fewer heavy irrigations, but that under conditions at Davis 
increased yields due to frequent light irrigations were not sulficienl in value 
to cover more than the increased labor. 

Jn eoiitinued .studies upon the yield and feeding values of cereals as hay 
crops, Hendry and 1\ W. Woli cut Pacihe lihiestem wheat, Coast barley, Black 
oats, and Abniz/.i rye in the soft tlough stage, and recorded yields of 4.17, 
4.80, 3.74. and 3.79 tons per acre, resi>ectively. A physical analysis of the hays 
revealed that llie rye consisted of from 12 to 19 jier cent more culm than 
the other hays, that the oats lunl from 19 to 10 per cent more leaves, and 
that l)arly comsisted of from 10 to 18 per cent more heads than the other hays. 
Oats showed the lowest juu-ceiitage of culm, barley the least leaves, and rye the 
smallest percenUige of lieads, while wheat held an intermediate place. 

According to Cilmore and Denny, working at Kearney Park, the > ield ole 
tained with sweid s<>rgluim for forage is almost in direct proportion to the 
length of the growing .st^ason. Sumac averaged 41 1 tons per acre for three 
seasons, while EarJy Amber returned only 17.2 tons. 

Itanish Sludstruj) mangels with 55.2 tons, Purple Top rutal)agas with 18.2 
tons, White Intermediate cari’ots with 7.8 tons, ami Purple Top While Clobe 
turnips with 30 tons per acre were outstanding in variety trials with root 
crops by Hendry. Stored in sand in a shallow cellar, mangels remained 
longest in a fresh succulent condition, rutabagas next, carrots next, and tur- 
nips the shortest. White carrot varieties kept better than yellow or orange- 
fleshed varieties. Ijeaf-eating insects inflicted tlie greatest damage on ruta- 
bagas and turnips, and the least on mangels and carrots. 

Blue Blossom Dutch fiber flax, pulled green by Hendry, yielded only 283 
lbs. of light seed per acre, while flax (*ut when seed w^as ripe pnKluced 559 
lbs. of seed. The pulled flax yieUleil 300 Ib.s. of fiber per acre and the cut 
portion 244 lbs. 

A selection of Mebane with 227 lbs. of seed cotton per acre leil the cotton 
varieties tested by Hendry at Davis. 

As much as 3,124 lbs. of unhiilleii seed per acre was produced by a castor 
bean variety tested by Madson and Hendry. Chinese vegetable tallow 
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Iitii/la sebhfcra), witli an oil conlont 33.0 per cent, gave promiae ol couimer- 
( ial value. 

[Report of field crops work iii St. Vincent, 1920 j, F. Watts {West 
Indies Imp, Dept, Agr,, St, Vincent Agr, Dept. Rpt. 1920^ pp. 4‘^llt lit 12, 
14-21). — Investigations and industrial developments with field crops during 
1920 are described in continuation of similar work (E. S. K., 40, p. 220). 

In the inanurial experiments with Sea Island cotton (E. S. R., 40, p. 31) from 
1912 to 1920, inclusive, where the average acre yield of seed cotton from 
the untreated plats amounted to 503 lbs., that fertilized with nitrogen aver- 
aged 070, with phosphate 608, with potash 813, with phosphate and potash 
713, with nitrogen, phosphate, and potash 749, with cottonseed meal 061, 
and with c*ottonseed meal, phosphate, and i)otash 825 lbs. 

[Colsess barley J, A. Kezkb {Colorado Sta. Rpt. 1921, p. 11). — Colsess barley, 
a cross between Coast and Success, is described as beardless, with relatively 
high yields and stih straw, and with indications of value as a high-altitude 
barley. It ranked among the first ten barley varieties in yield at the station, 
and w^as first at Fort Lewis in 1921. 

Varieties of corn and their adaptability to different soils, C. A. IdooEUS 
{Tennessee Sta. Bui. 126 {1922), pp. S-39t figs. 15). — Variety trials with corn 
were conducted tor considerable i>eriods with many strains and under varied 
soil and climaiic conditions throughout the State. Varieties are groupcal ac- 
cording to length of season and number of ears per stalk; stalk and cur 
heights and shelling percentages are tabulated ; and the sources and important 
qualities of each variety are indicated. Part of tliis work has been r(*porled 
elsewhere (E. S. R., 46, p. 829). 

In spite of the wide range of soil conditions and physical types, changes in 
altitude from 400 to 2,000 feet, and differences in longitude up to 350 miles, 
certain varieties, including Neal Paymaster, Albemarle, Piedmont White Dent, 
Jarvis Golden Prolitic, and Biggs Seven Ear, were proiTiinent as high yJtdders 
throughout the tests. Comparisons of grain yield data, assembled on tlie basis 
of Hickory King yields under different conditions of soil i)rodiictivity and ex- 
pressed graphically, indicated that a variety may he inferior on ])oor land, 
but of merit on rich land, viz, Albemarle I*rolillc; do especially well under 
poor- or medium-land conditions, but not on ri(*h land, as indicated for Pied- 
mont White Dent; like Neal Paymaster, be of high merit on all kinds of soil; 
and as Learning, prove inferior to the leaders imder all conditions. 

Cotton variety test, 1921, It. R. Ohitjrs {(Ja Agr. ('ol. But., Jan., 1922, 
PP- [^D- — Varieties outstanding in the 1921 test with good yields at all pickings 
included College No. 1, strains of Cleveland, I’oulnot, White Improved, Cook 
Improved, Culpepper, and Texas Bur. These are Indicated as medium early 
maturing, continuous fruiting varieties. Petty Toole, with 1,875 lbs. of seed 
cotton, produced the highest total yield, but is not so eaily as some other 
varieties. Half-and-Half and Dixie produced good yields, but the lint of the 
former and the lateness of the latter make these types of doubtful value. 
Poster made the largest yield among the long staple upland varieties, while 
Meade gave the highest value per acre. 

Cotton experiments, 1921, H. B. Beown and J. F. O’Kfxly {Mississippi 
Sta, Bui 205 {1921), pp. 4^il, 14, 15). — Results are reported from various ex- 
pedments with cotton (K. S. R., 45, p. 130) carried on In 1921. 

Piedmont Cleveland produced the most seed cotton, 1,614 lbs. per acre, and 
Deltatype Webber, Express 350-718, and Delfos 6102 were leaders in money 
value, Half-and-Half, with a lint percentage of 44, produced more lint per 
acre than any other variety, but the staple was considered unsalable by classers. 
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Lone Still* selections, Triumph, jmd Delios runketl highest in money value on 
1)111 land, but the length, strength, and character of the staple was inferior to 
that of the same varieties in other teats. Mississippi Station Trice, Delfos 
0102, and certain strains of Express produced much higher percentages of their 
blossoms during the early part of the blooming period than did other varieties, 
suggesting a decided advantage for regions of lieavy boll weevil infestation. 
The most proliflc blooming strains were generally high yieldei’s. Calcium cyan- 
amid and sodium nitrate made the highest net gains in tests of nitrogenous 
fertilizers for cotton. 

Brazilian cotton, A. S. Pfarse (Man Chester, Eng.: Internatl, Fed, Master 
Cotton Spinners' and Manors.' Assocs,, 1921, pp. 2S1, pis. 3, 7^). — This is 

the report of the expedition of the International Cotton Mission through the 
cotton States of Brazil, comprising Sao Paulo, Minas Geraes, Bahia, Alagoas, 
Sergipe, Pernambuco, Parahiba, and Rio Grande do Norte. In aildition to a 
concise discussion of the geography and history of Brazil and of cotton manu- 
faeturo, with general remarks on cotton and other chief export commodities of 
Brazil, detailed accounts are given of the cotton industry in tlie States named. 
A list of cotton mills In Brazil in 1910 is api>ended. 

Potato Kiudies {California St a. Rpt. 192], pp. SO, HI, 88). — White Rose, Idaho 
Nctte<l Gem, and Russet Burlanik potatoes harvested in June, 1020, and storeil 
until February 1. 1021, in a room kept c<»nstnntly at 80® reproduced 05 per cent 
stands when planted in March. Studies by D. H. Carev indicated that tubers 
of the spring crop intended for seed tlie same year do not need piling with 
straw covering immediately after digging, and daily sprinkling. Wisconsin 
Pride with 14.401 Ihs. per acre and American Wonder with 7,033 Ihs. led the 
varieties tested. An abnormal growth of white underground stems, accom- 
panied by a material dwrease in yield was exhibited by many plants, when 
half-matured, of the Duchess of Seedlings, Pride of iVIultnomali, Beauty of 
Hebron, Gold Coin, Burbank, Sir Walter Raleigh, Britisli Qneim, and American 
Wonder varieties in the spring crop at University Farm. This condition was 
not present with Ituml New Yorker, Russet Burbank, hlaho Netted Gem, and 
Wisconsin Priile growing in the same held. 

Report of the work of the Rhenish I’otato Research Institution in 1920 
and 1921, T. Remy {Veroffentl. Landw. Kommer Rheinpror., No. 1 (1922), 
pp. 72). — The jii'ogress of experiments with potatoes conducted in the Rhine 
Province in 1020 and 1021, and including variety, cultural, fertilizer, and 
rotation trials, and te.sts of seed stock. Is descrihfMl in continuation of previous 
work (E. S. R., 45, p. 535). 

The Influence of size and character of seed on the yield of x>otatoes, 
U, N, Salaman (Jour. Apr. Sci. (Englandl, 12 (1922), No. 2, pp. 182-196, 
figs, 4 ), — Further experiments gave results closely (*oinciding with those 
recorded earlier (K. S. R., 45, p. (>35). 

Bordeaux used with proflt on potatoes, G. E. Oulvbir (Michigan 8ta. 
Quart, But., 4 (1922), No. 4, pp. 134, ^ 35 ). — Potato yields in three counties in 
Michigan on farms employing power .sprayers averaged 207 bu. per acre, on 
farms using knapsack si)rayers 146 hu., and unsprayed 112 bii. Applications 
of Bordeaux with a power sprayer cost $3.59 per acre, while applications with 
knapsack sprayers cost 59 cts. per acre. 

Improvement of sorghums by hybridization, H. B. Vinall and A. B. 
CftON (Jour. Betedity, 12 (1921), No. 10, pp. 435-443, figs. 7). — The progress 
and methods of the Office of Forage-Crop Investigations, XJ. S. D. A., in Improv- 
ing sorghums by hybridization are described, with notes on the manner of 
Inheritance of several minor characters. 
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The imiioruily ml-hrown see<l cohu- of lied Auiber sor^o i« (loiiilnaat over the 
!)Jui8h-vvhite seed color of feterita, and the Fs segregation indicates that appar- 
ently two independent unit factors are involved in tlie determination of seed 
(*olon In crosses between fetej’ita and kafir, two factors also seemed to be 
concerned in the production of color, but they were not the same that deter- 
mined color in the Ked Amber sorgo seed. 

Where Ked Amber sorgo was used as the pistillate parent in several crosses, 
it was found that the red in its glumes was dominant over the black in glumes 
of feterita, and tlie results indi(*ated only a single factor difference between 
red and black glumes. In crosses between dwarf milo, wdtli aw*ned glumes, and 
feterita, without awms, the .awn w’as found to he a rcca^sive character, and 
the broad truncated shape of the milo glumes wais shown to he dominant over 
the narrower ovate shape of the feterita glumes. 

Growing soy beans in corn, .1. H. l^vKK, (^ J. Willakd. and H. I^. Ih)RST 
{Ohio tita. Mo. Bui., 7 (19.^2), \o J-6*, pp. 7.T--7VS’). — Three years’ experiments in 
growing cmm and soy beans, alone and in conii>inatioii, at tbe Ohio State 
Univeu'sity, suggest drilling togethei* in the same row' at tlu' sam(‘ time by a 
special attachment on the }>lant('r. c»r by double <lriIUng. The poorer the soil 
is in organic matter and nitrogen, the more likely will tlie combinatiou out- 
yit^d coni alone, rnl'avorahle soil or adver.*^e season results in a higiier pro- 
portion of soy beans in the combination timn with fa^oral)le conditions. Karly 
planting with (*orn not thicker than the normal rale for grain on the land is 
recommended with the beans A to 0 in. apart in the vow, and, if for silage, 
preferably an eriM't, tall-grow ing variety of soy beans sucli as Peking, Virginia, 
or Wilson. 

Corn and soy beans for silage, li. F. Thatciuck {Ohio Sta. Mo. Bui., 7 
{1922), 1^0. 5-6, pp. 19~81).~ llesults obtained at Wooster agree in general with 
those noted above. Addition of soy beans in tbe s.ame bills with corn slightly 
reduced the total yield of silage ns conipaiHMl with (‘orn alone, (fiarage corn, 
a standard grain varidy, and soy beans made the largest total yield by drilling, 
and the smallest by checking, (fiarage ahme in hills averaging 4 plants each, 
yielded a little more than when drilled with soy beans. Hlue Jlidgt* (*orn, a 
late maturing silage variety, and soy beans yielded luactically the same with 
drilling or checking, and slightly less timn corn alone in hills. The growdh of 
soy beans w’as smaller in competition with Blue Bidge than with Clarnge corn. 
Soy beans planted at the same time as corn yidded three times as much as 
when planted two weeks later. Even when plant(*d at tlie same time, the 
average proi>ortion of soy beans to c(»rn only approximated 1 : by weight. 

Soy beans planted half w^ay between the corn hills did a little better than when 
planted in the corn hills. 

When grown with soy beans in the same hill, the average w^eight of Blue 
Ridge corn and of sunflowers decreased as tlie stands of plants increased. 
The average size of the soy-bean plants decreased markedly as the stand of 
corn or sunflowers iiicreasml. In .su<*h combinations the yield of the soy beans 
is probably determined by tbe amount of competition with the comjjanion crop. 

I'ho experiments of [O.] Munerati with sugar beets, .1. i>k Vilmokin 
{Compt. Bend. Acad, Apr. Brawc, 8 {1922), No, 9, ftp. Sl2-Ji7),—HiinmmrloH 
are given of a series of brochures by Munerati on his experiments at the sta- 
tion for beet culture at Uovigo, Italy. 

Studies of the influence of soil and fertilizers on the production of seed in 
the first year of growth showed 2 per cent of beets to produce seed in sandy 
soil, 11 to 15 per cent in clay soil, and 28 to 34 cent in peaty soil. Organic 
fertilizers with or wiiliout minerals increased the percentage considerably. 
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Plants with little vigor i)ro(lu(etl setnl t‘fiually with tlie vigorous. Observa- 
tions on the behavior of the progeny of beets producing seed the lirst year 
Indicated that bearing seed the lirst year does not necessarily constitute a 
return to tlie ancestral form. Altliough equilibrium is found in annularity In 
tile wild type and in the biennial habit in the cultivated typo, races of annual 
or biennial characte^r may be oldained easily in both casos. The early seed 
plat and cessation of growth increases the proportion producing s<‘ed the first 
year, but when the equilibrium of a race turns to annualc.v these conditions 
are lield unnecessary for oidairiiiig numerous seed producers. 

A beet can attain its maximum sugar content long before or after Its neighbor, 
and, therefore, two beets of ju‘es(‘nt identical ricbn(*ss can have progeny with 
dllYerent sugar (‘ontent. 

Notes are also given on tl»e preservation of the vitality of seed, anomalies 
in the beet, and observations on Heia nianiiwa. 

Sugar cane varieties of Porto Rico, II, F. 8. Eaule {Jour. Dept. Apr. 
Porto Pico, Ao. pp. JU)- — Ad<li1ional data are presented concerning 

varieties mentioned prc\ iously (E. S. IC., 41, p. 830) and several other varieties 
'rh(‘ history of (‘ane varietii^ in Ihirto Pico is outlined briefly, and consideration 
is given to tlii' deterioration of varieti<‘s and the possibility of improving exist- 
ing vari(‘ties through laid selection. The author discusser llowenng, ripening, 
and <leterioratiou of sugar cane, long ratooning, and the botany of sugar cane 
varieties. The sugar cane soils of I'orto Pico aie treat(‘d in some detail, and 
varieties of sugar cane art* indicated for stie<aal purposes and conditions. A 
n*vised k{*y to the vnrit'ties d(‘scribed is also included. 

The sugar industry and its by-products, P. dk la Torke (Cuba *S'cc. 
IlacietKta, *S'ccc. Diitadis , Indus Azueafcra Zafra P>l0~2t, pp. 12H, pts. J). — 
Statistics similar to those noted })r(‘\ iously (E. S. P., 4G, p. r),35)are tabulated, 
sf>e<*ial consideration being given the campaign of 1020-21. 

ITtilizatioii of flue-heated tobacco barns for sweet potato storage, F. E. 
IMilllu (IJ, S. Defft. Apr., PormevH' Bui. 1261 (1922), pp. 1-2, 9-12, //r/x. S), — 
In tobacco sections in sweet potato territory where flue curing is practiced, 
many tobacco barns Imv(* the tHpnianent necessary for providing the heat for 
curing sweet potatoes at harvest time, and need only slight moditication to 
become satisfactory sweet jiotato curing and storage houses. The moditications 
need not interfere with tlicir use as tobacco curing barns, us the curing of the 
tobacco is over before the Imrvesting of sw(‘et potooes. Directions are given, 
as noted on page GSS, for remoileling these structures for the dual purpose, with 
instructions on harvesting and curing ami <lescrli)tioiiK of seven leading varieties 
of sweet potatoes. 

Sweet potatoes stored in bins in modified tobacco barns at the South OaroUua 
Pee Dee Substation from November 10, 1919, to March 25, 1920, suflerod 11,2 per 
c^t of shrinkage and 4.75 per cent of d(*cay. In crates from November 7 to 
March 24, the percentage of shrinkage was 7 and the decay 1.7. 

Genetic investiguttons In tobacco (Cati forma Sfa. lipt. 1921, pp. 92, 9S ). — 
W, A. Setchell, T. H. Goodspeed, and K. E. Olausen diMuonstrated the exisrtence 
of two (lower colors about Identical in appearance in Nicotiana iabavum, car- 
mine dominant to light pink, and red, recessive. The dominant carmine flower 
color was found in N. iabaeum purpurea. Derivative lines secured l>y back- 
crossing Fi sylvcsifigJabacum hybrids to their tnhacnm parent, while appar- 
ently constant and Identical wdth their tabaeum parent, w^ere found to exhibit 
coiKJealed hybridism. 

The large flower size form of tabaeum, studied for six generations, was 
found always to segregate dlseontinuously for a smaller flower size. The 
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fact that tlie large-sized form never bree<l8 true, and the nature of the segre- 
gation ratios, Indicate that it is probably a case of nondisjunction inherited 
through only one of the series of gametes, presumably the ovules. In one bud 
variant observed in tahamm hybrids, half the plant bore light pink flowers, a 
variation from the carmine exhibited by the rest of the plant; and in another 
variant a small branch in the Inflorescence of a plnk-floweiing plant produced 
white flowers. These bud variants are both considered periclinal chimeras. 

The effect of available nitrogen on the protein content and yield of 
wheat, R. E. Neidio and R. S. Snyder {Idaho 8ta. Research Bui, J {1922), 
pp, S--66, figs. 14 ) > — Marquis wheat was grown in the greenhouse on soils and 
soil-sand mixtures containing different percentages of available nitrogen; on 
soil to which available nitrogen was added in the form of sodium nitrate, 
ammonium sulphate, and hydrolyzed wheat extract; and on soil receiving 
casein and keratin as sources of nitrogen. The soils omploye<l were a highly 
fertile and a depleted Palouse silt loam. Increases both in yield and in 
protein content were obtained by the addition of tliese forms of nitrogen. 
Marquis wheat grown in the field on the more fertile soil was lower in con- 
tent of protein but yielded over twice as much grain and straw ns Marquis on 
the poorer soil. 

Palouse Bluestem wheat receiving much smaller amounts of the same forms 
of available nitrogen did not show the same increase in protein content ex- 
hibited in the Marquis wheiit series. However, the yield was increased In 
practically every case. Soils receiving nitrogen in the form of casein and 
keratin produced wheats with yields and prottdn contents greater than those 
grown on soils receiving other forms of available nitrogen. 

Cumulative additions of sodium nitrate throughout the growing period gave 
protein contents and yields in all soil-sand mixtures in excess of those obtained 
when all the sodium nitrate was applied at planting time. Sodium nitrate was 
added to different cylinders of Palouse Bluestem placed In (‘ach soil plat, at 
the time of planting and in cumulative amounts throughout the period of plant 
growth. When available nitrogen sufficient to Insure a maximum plant growth 
during the early period was present in the soil a high yield was obtained, and 
when the nitrogen was adequate for an available supply during the entire 
life cycle of the plant both high yield and high protein content wen‘ secured. 

“Under field conditions available nitrogen will show its greatest effw't on 
protein content and yield when climatic factors are most favorable . . . Given 
an ample supply of available nitrogen in the soil, it is believed that inolsture is 
the chief climatic factor affecting the yield and protein content of wheat.*’ 

Certain relations between root development and tillering in wheat; 
Significance in the production of high-protein w^heat, AV. F. Gebicke (Amer, 
Jour. Bot., 9 {1922), lYo. 7, pp. 366-369 ). — ^Wheat cultures of large root develop- 
ment tillered much more profusely when placed in nutrient solutions than did 
those with comparatively small root development. Evidently the former 
absorbed more nutrient than needed for normal development of shoots, and the 
consequence was a greater vegetative response In the form of tillers. Cultures 
of similar root development differed in the number of tillers produced, depend- 
ing on the kind of nutrient supplied. The data obtained with these solution 
cultures seem to show why good tillering was obtained with the soil cultures 
described earlier ( E. R., 47, p. 233). 

Common weeds, W. G. Smith {Scot. Jour. Agr., 4 {1921), Nos, 1, pp, 14-^8; 
2, pp. 129-140: S, pp. 282-290; 4. PP* 382-394; 6 {1922), No, 1, pp, 39-48, ft0S- 
29 ), — Descriptions and control methods are given for the weeds found on farms 
in Scotland, with notes on dissemination. Both annual and perennial types 
are grouped according to flower color. 
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[Report on horticultural investigations] {Expt. and Research Sta.y 
Cheshunt, Herts,, Ann. Rpt.^ 7 (1921), pp. 7-31, figs. 2). — ^The activities of the 
year 1921 were for the most part in direct contiuuance of previously noted 
work (E. S. R., 45, p, 588). In order to standardize the results of successive 
years a definite system of grading tomato fruits cm)>racing six different classes 
was adopted. 

Greenhouse experiments with Ailsa Craig tomatoes indicated that in well- 
fertilized soils little or no advantage accrues from mulching. Dung mulche<l 
plants yielded at the rate of 47.56 tons iK*r acre, while unmulched plants yielded 
47.21. In another house in which straw mulch was compared with no mulch 
the yields were 43.45 and 45.76 tons, respectively, indicating a slightly dele- 
terious effect on the part of the straw. The proportions of high-grade fruits 
were practically the same on all four plats. Tn order to study the effect of 
forcing air through the soil upon the quality and quantity of fruit and upon the 
ability of the plant to resist disease, conductors in the form of loo.sely joined, 
unglazed 3-in. pi[M‘s were embedded in a he<l of clinkers below the surCaa' 
ot the soil. Twice dally, at 9 a. m. and at 4 p. m., air drawn from within 
the greenhouse was force<l tlirough the pipes for lo-minute periods. Kondlne 
Red tomatoes, sot in the hous<^ on March 3, were use<l as plant material. 
Pumping was begun on March 18, and continued for 28 weeks. A tabulation 
of yields shows an increase of 10 per cent for the forctnl air plat above the 
check (sealed pipe) plat. A third plat in which the pipes were oiTcn at one 
end outdcx>rs gave an increase of 6 i)er cent above the checks. Tlie foliage of 
the aerated section w^aa consistently better, the flowers appeared earlier, and 
the fruit matui'cd a 'week sooner than on the control plats. Toward the close 
of the test a marked superiority was recorded in the ability of the aerated 
plants to resist mildew. 

The results of nutritional investigations witli tomatoes showed some de- 
partures from previous years. The omission of potash gave a slightly increased 
yield. The amount of sunlight occurring during the growing period is believed 
to play an important rOle in relation to the value of different comp<ment plant 
foods. Whereas in previous years the omission of nitrogen had resulted in 
increa.sed yields and the omission of potash had greatly reduced yields, dia- 
metrically opposite results were obtained in 1921. These variations are be- 
lieved to be due to the favorable weather conditions prevailing during the 
greater part of the season. 

The depressing effect of chemical nitrogen in the forni of ammonium nitrate 
on cucumber yields was again demonstrated, in that the omission of nitrogen 
from an otherwise complete formula resulted in an increase of 4 lbs. per plant 
above the completely fertilized sections. When manure was added to both 
plats, a difference of 5.07 lbs. per plant was recordenl in favor of no chemical 
nitrogen. In soil sterilization tests in which steam, nirbollc acid, formaldehyde, 
and hot water were compared as media, carbolic acid again showed very effec- 
tive results. 

[Vegetable investigations at the California Station] (Calif ornia Sta. Rpt. 
1921, pp. 88, 89, 93), — Irrigation studies with the Stone tomato at the Univer- 
sity Farm showed an Increased production of large symmetrical fruits on the 
irrigated plants. Not only did the irrigated plants ripen their fruits five 
weeks earlier, but there was also a considerably less percentage of unproductive 
plants. 

Field inspection of the asparagus-growing industry in the Sacramento Valley 
and in the San Joaquin Delta showed that approximately 90 per ivnt of the 
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plants were of the Palmetto variety. One-year i>lant« of this variety set at 
the University Farm in January, 1917, yielded at the rate of 2,071 lbs. per 
acre in 1919 and 2,426 lbs. in 1920. 

Inheritance studies witli the radish {UaphanuH spp.), conducted by H. B. 
h'rost at the Citrus Substation, showed that red color in the root, stem, and 
flower is recessive to purple, and white in the root and tlovver is in general 
recessive to red or purple. A case of linkage between color and size or habit 
genes was found, the red gene and a fleshy root or lateness gene giving only 
about 5 per cent of crossovers. The black ro<fled and white rooted forms aim(»st 
invariably carried purple. 

Vegetable growing in Giiarii, G. Buiogs (Huani Sia. BuJ. 2 {1922), pp. 60, 
pis. 17). — A thorough discussion of \egetuhle production on the islanci of Guam, 
based for the most part on inve.stigations condnded at the station. Detailed 
information is j>resented relating to soils, clinuite, seed, preparation of soil, 
planting, cultural operations, and pro(ecti\e measures for the control of Insect, 
fungus, and animal i>ests. Tn addition, detailed cultural directions are given 
for the individual species in connection wdli varietal and other data ohtaini^d. 
in exiK'i-i mental work. 

Control of insect p<*st« and diseases of vegetable crops {Ofno Mo 
Bui., 7 {1922), No. o-6, />;>, H9-91).- -In connection with formulas fm* the 
preparation of \arious iungieides ami disinfectants, a eemprehensne i»rogram, 
arranged in tabular form, is submitted to assist in the ('ontrol of pests on ali 
the important vegetables grown in Ohio. 

Spraying hillside orchards, I\ II Ballou {Ohio Kla. Mo. Bui., 7 {1922), 
No. 5-6, pp. 82-87, Jips. 5). — In (u*der to emphasize the valiu* of proper planning 
:is a means of lessening the burdens in spraying stec]) hillside orchards, llic 
author describes in general terms some of tlie conveniences provided on a fruit 
farm in central Ohio. The tree rows were arranged in conformity witlj the 
contour of the land, tiuis making i>ossihi(* the eon'itruction of roads on easy 
grades. An adequate wah‘r system was installed which provided for a large 
sizefl tank located at a high point in the orchard, with hydrants available 
wherever the pipe lines crossed (he roads. It is recominendtHl that spray 
outfits for hillside work be so constructed that tlie center of gravity be as near 
as possible to the ground, and tliat much longer leads of hose he provided tlian 
are usually used on moi-e level land. 

[Poinological investigations by the California Station J (California Bta, 
Rpt. 1921, pp. 50-52, 53-^55, 64, 65, 66, 74-77. 79, 80, SI, 82, 83) ~-A progress 
report (E. S. R., 44, p, 767) for the year (‘Uded June 60, 1921, in which various 
activities are briefly discussed, for the most part without the iiuiiision of data. 

Spacing studies conducted by F, W. Allen with fruit trees planted in 1915 
at varying distances apart have shown that apricots ami pe^iches at 12 ft. 
have already begun to injure one another. At 20 ft. the trees have made 
twice as much growth as at 12 ft but are, nevertheless, crowding. French 
prunes, Bartlett pears, and Napoleon cherries set at 12 ft. have as yet not 
been injured. 

Irrigation studies in deciduous orchards, by F. J. Veihmeyer, indicate the 
impossibility of bringing the lower soil to a given moisture content until the 
upper layers are thoroughly saturated. In studies at Davis a close relation- 
ship was disclosed betvvtjen the moisture equivalents of soils as determined by 
the Briggs and Lane method and their field capacities. Investigations, con- 
ducted separately by Veihmeyer and A. H. Hendrickson, indicated that trees 
transpire very rapidly following irrigation, and these observations are believed 
to show the impossibility of maintaining an oven moisture content in soil 
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N^’ithin the ilepth (K'cupied by the tret' roots. liic‘oiiii>lete iri'ij^ation expert- 
liieuts in mature i>ruuc orchards in the Santa Clara ^'alley sii;?<^est the advisa- 
bility of applying water three times a year, in A[>ril or early May, in duly, 
and immediately following harvest. Of tliese three times, the spring upplica- 
lion is considered the most important. No dillerence was apparent in the 
quality of irrigated and iionirrigatod peaches and prunes. No increase in the 
percentage of cracked prunes was found f<»llowing irrigation-^ provided the 
soil lunl not been allowed to IxM-onie too dry preceding liie application of water. 
In normal seasons ot rainfall Santa (darn orchards irrigatetl in winter are 
(IcplettHl of inolstun* to a <]eptli of G ft. at the same time as other orchards 
rewiviug no winter irrigation. Measiirenamts on the length growtli of irri- 
gated and iionirrigatt^l 4-yenr-old French prune trees showed tliat watering 
has a decided stimulating effect on such growth. Whereas the uouirrigated 
trees formed their terminal huds in June, the others continued to grow through- 
out the st'asfm and showtal a marked tendency t(» increase the rate of grovsdh 
beginning about 10 days after each irrigation. The deleterious effect of close 
sjaicing was slanvn by the lact that the more* closely planted trees, both in 
mature and in young on liards, suffered sotmer from the lack of water. 

Studies h> II. S. IUhhI at tlie Citrus Sul>station on the growth of Bartlett 
l>oar trees are again reviewed (E. 8. It. 45. p. 8GG). Hendrii'kson found that 
while the (concentration of the sap of both tlie fruit and tlui leaves in peaches, 
aju'icots, and prunes increaseii with the advancing season, the conctuitratiou 
of the sap of the fruit iucreas('<l the more rapidly, thus preventing tlie transfer 
of sap from fruit to leaves during periods of water scarcity. 

Experiments i)y W. l\ Tufts in tlie i)rniung of young fruit trees showed that 
severe heading delays fruiting trom one to three years. Severely pruned 
Ko,yal apricot trees planted in March. 1910, luive to date borne two crops, 
totaling 1.1 lbs per tnx*. while similar trees subjected only to slight thinning 
have l>oi'm‘ (hn'o crops totaling 81.3 Ihs. i)er tri'o. Furthermore, light priming 
has favored the better development of the tree itsedf. 

Pcdlination experiments with apples, plums, peaches, and nectanm^s are briefly 
rei-KutcHl. Among the self-st<‘rile varieties were Cravemstein, Yellow Bellflower, 
White Winter Fearinain, and lied Fearnmiii apples and the Eldorado, Duarte. 
June 24, Diamond, Fresidi'iit, and Quackenhoss plums. The set of fruit on 
many of the self-fruitful varieties was materially increasvKl hy cross-jiollination, 
and cm’tain varieties are list(‘d as being distiiully compatible. Honeybees 
are reeognizeil as important factors in projier pollination. 

Anul>see of i>riines from fertilized and unfertilized soils showinl no signiticant 
differences in sugar or moisture I’ontent. 

In storage studies with \urious fruits, (‘onducted hy K. L. Dverholser and 
others, it was found that certain varieties of loaches, including the Elberta, 
could be kept for six wt'eks or longer at 32'’ F. Other varieties, including Hale 
Early, Eureka, Carman, etc., w’ore unsatisfactory for storage. Kelsey, Grand 
Duke, and Wickson were exceptionally good keeping plums in cold storage. 
Although practically all apricots wx'rc poor keepers, a distinct correlation was 
noted between the keeping and shipping quality in this fruit. The Tilton 
apricot, hold successfully for two months in cold storage, is a very good 
shipper. The results of the storage work Indicate that 31 to 32® is the best 
temperature for jKjaches, plums, and apricots; 30 to 32® for pears; and 40® 
for avocados. The Easter i>eur is first in a list of varieties arranged according 
to keeping ability. Peaches, apricots, and plums picked when too immatuix' 
were found to he inclined to wdlt and never attain satisfactory quality. Fears, 
with the exception of the Bartlett, were also obvserv(»d to suffer from too early 
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picking. It was found tliut various fruits, including the strawberry, raspberrj. 
cherry, loganberry, blackberry, gooseberry, currant, fig, plum, peach, and apricot, 
could be held at 10® for a year without deterioration in flavor or color, when 
the fruit was placed either in sealed containers. In water or sugar solutions, 
or crushed with or without the addition of sugar. English walnuts, both 
bleached and unbleached, were satisfactorily kept nearly two years by storage 
at 10®, showing no apparent deterioration in quality, texture, or color. 

Reports of experiments with citrus fruits include a previously noted distnis- 
sion of the regeneration of roots (K. S. It., 45, p. 440). In variety studies at 
the Citrus Substation, the Early Navel, Bessie, Brazilitin, and Star oranges; 
the Clementine and Willow-leaf mandarines; and the Sampson tangelo hn\e 
attracted favorable attention during the year, A GO-acre citrus orchard planted 
in 1917 has continued t(» make sjitisfactory progress under the cover crop 
and no fertilizer system of management. Work in citrus orchards locateil on 
dry-bog adobe soils in Tulare (k)iinty indicate that it is undesirable to allow’ 
irrigation w’aler to remain in the furrow^s for more than 48 hours, that sub 
sequent tillage should be delayed until the soil is again moderately dry, and 
that fall or winter plowing is a good practice. 

Among many promising varieties of grapes tested «t Davis, Black Monukka 
and Molinera are consid<‘red very promising. Studies w ith phylloxera resistant 
grape stocks and with the cordon system of pruning are again briefly noted 
(E. S. R., 4G, p. 540). Individual records for five years taken on 8G0 IMuscat 
vines showed a considerable variation in yield per plant. Olive pruning experi- 
ments are again noted (E. S. R., 4G, p. 140). 

The Ehrhardt Persian walnut, disseminated by the Citrus Substation in 
1919, is reported as having received considerable commendation, fi'iie Ruther- 
ford, another recently nameii seedling nut, is considered of promises Field 
trials conducted in w^alniit groves, in which various fertilizers were use<l 
with and without cover crops, have shown no significant effect of fertilizers on 
the production of nuts. 

Methods of interpreting yield records in apple fertilization experinient.s, 
R. I). Anthony and .1. H. Waring (Penmylvanta Sta. Bui. 173 {1022}, pp, 3-^2^ 
fi 08 , 3 ). — This paper presents a matljcmatical analysis of the results of fer- 
tilizer experiments in progress in several Pennsylvania orchards since 1997 
(E. S. K., 95, p. 540). The authors endeavor to show that certain factors, 
namely, contour of the land, variations in the character of soil, and number 
and distribution of varieties, may play a very important r61e in determining 
the results, in many cases offsetting variations in yield ofWn attributed - to 
fertilizers. Furthermore, the fact that all tJie trees included in the experi- 
ments were gi-afted upon seedling stocks of unknown origin is believed to fur- 
ther complicate the results. 

Of the six projects considered separately in the text, project 215, a study 
of the value of various fertilizers in an Adams County York and Stayman 
orcliard, conducted upon the tillage cover crop plan, is discussed In greatest 
detail. A difference of nearly 20 ft. in elevation was present in the experi- 
mental area, and in grouping yields of trees according to location the authors 
found that elevation exerted a very appreciable elfect on yields, irrespective 
of the different fertilizer treatments. A study of the yields of the various 
plats with respect to variety showed that the rank of the plats when both 
varieties were considered as a unit was in several cases decidedly different 
from the rank based on either variety alone. In a study of the value of 
averages as a means of interpreting the significance of variations in yield, the 
authors, after comparing two different methods of ^inalysls, the Bessel formula 
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and tlie Studeut'w ” niethod, believe the latter to be of particular value, 
especially under conditions similar to those obtaining In these experiments. 
According to this method, there were five treatments which outylelded the 
adjacent check areas by odds greater than 30 to 1. According to a formula 
develoiH‘d by Mitchell and Urindley (B. S. R., 30, p. 360) to detennine the 
number of ijidividiiuLs necessary to demonstrate satisfactorily the significance 
of differences in average gain, four of the five plats selected by the Student’s ” 
method had a sufiicient number of trees to justify the drawing of conclusions. 
The value of check trees as indicatoi-s of normal yield Is also discussed. The 
authors conclude that, from a practical viewpoint, the results of project 215 
do not justify the recommendation of any particular fertilizer formula. 

A similar study, project 210, located in a Franklin County York and Jona- 
than orchanl also managed on the tillage cover crop plan, resulted in similar 
conclusions, namely, that there was not a single treatment that could be 
recommemled as giving consistent gains in yield. An analysis of project 220, 
located in a so<l managcnl York orchard in Bedford County is believed to show 
clearly that nitrogen, whether in the form of manure or chemicals, is of great 
lmportan(*e to so«l-growii trees, being in this particular instance the difference 
hetv^een failure and fair success. I*roject 332, Iocate<l at State College, is 
disuusH(^l with a brief statement tliat with the meager yields to date no 
treatment has seeme<l to caiiMe a measurable gain. The use of fertilizer In a 
permanent sod Baldwin orchard in I^nwrence County (project 338) indicated 
that f(n* this soil a combination of dried blood and nitrate of soda has been of 
cHiual vahu' to lieavy applications of manure for increasing yield. The addi- 
tion of phosphoric acid and potash j)ro\e{l of no value. Project 461, located 
in Fraiiklin (’<)unt.\, is reviewed in considerable detail because of the fact that 
both fertilizers and cultural treatments are compared in the one orchard. It 
was fouml that sod without any treatment is incapable of maintaining the 
vigor of the trees, nearly half the tre<‘s dying in one block. Nitrogenous fer- 
tilizers and straw mulch were as satisfactory as cultivation wdtb a seeded 
cover crop. The addition of jnaiiure or complete fertilizer to trees grown 
according to the tillage-cover crop system of iiianagement gave no increase in 
yield. Clover cr<;ps pnoed essential in providing the necessary organic matter. 

In general review it is coi!clude<l that the experiments show the necessity 
of reducing the variability of the material under study and increasing the 
number of individuals under each treatment. The topography of the experi- 
mental areas should be such that all plats are equally influenced. The root- 
stocks upon whiclt the tri es are graflcHl should be of a single clonal variety. 
Practical deductions are that apple trees growing In a nonlegume sod must 
receive nitrogenous fertilizers of some form. Commercial carriers of nitrogen 
have proved as valuable as manure. Trees grown on a tillage-cover crop sys- 
tem of management have not been profitably influenced by the application of 
fertilizers. The absence of a cover crop from cultivated plats has resulted in 
reduced vigor of the trees. The complete records of four of the experiments 
are appended in tabular form. 

Leaf characters of apple varieties, J. K. Shaw {Masaaohusetts 8ta. Bui. 
208 (1922), pp. 21-^1, pU. IS, fig. i). — From careful studies conducted over a 
period of seven years, the author concludes that apple varieties may be accu- 
rately distinguished by careful observation of the leaves, especially tliose of 
normal size growing near the middle of the current season’s growth. In pre- 
senting technical descriptions of the leaves of 26 varieties of apples of more 
or less importance in Massachusetts, attention is directed to the peculiar char- 
acters in the leaves of each variety. These features are further emphasized 
17819—22 4 
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by photographic Illustrations. Of the various characters utilized for the pur- 
l>ose of identification, namely, length and size of petiole, size and shape of 
stipules, and size, shape, manner of folding, serratures, texture, pubescence, 
thickness, and color of the blade, the serratures are described as the most 
dependable feature. The studies are believed to be of value in assisting in the 
Identification of young trees previous to the time of fnilting, and thereby pro- 
moting the accurate naming of nursery trees previous to their distribution. 

[Blooming data on Nova Scotia apples], P. J. Shaw (Nova f^coUa Sec. 
Agr. Ann. Rpt., 1921 pt, 1, pp 66, 67 ). — Based on records taken at 39 different 
localities in Nova Scotia during the seasons of 1919-20 and 1920-21, tabulated 
data are presented showing the date of first and full bloom for 17 apple 
varieties. 

Development of the cultivated blueberry, K. <\ White (Amer. Pomol. Soc. 
Proc., 36-S7 (1919-1020), pp. 48-61, Ogs. -In this paper, relating to the 
improvement of blueberries by selection and by crossing of superior parent 
plants, the author devotes particular attention to worlc un<ler way on her 
estate at Wliitesbog, N. J. The cultural, pruning, and sj)raylng practic^es in 
operation are described in detail, and two of the iinprov('d tyjx's of berries are 
illustrated. The scientific phases of the project are conducted cooperatively 
with the IJ. S. Department of Agriculture (E. S. U., 46, p. 340). 

The pruning of the olive, J. Bonnet (Vie Agr. et Unrale, 18 (1921), No. 8, 
pp. 120-123, fig. 1 ). — Pointing out that the olive is pruned In multiple forms 
and at various seasons, the author discusses the fruiting and vegetative habits 
of the olive tree and outlines a practical system of pruning based on the actual 
physiology of the tree’s development. 

Citrus In Brazil, P. H. Boefs (Fla. Orower, 23 (1922), No. 23, p. 3, fig. /). — 
Since, with one exception, Brazilian citrus si>ecies an^ propagated by natural 
seedlings, there has arisen a multiplicity of types and forms possessing no well- 
defined distinctions. The author points out that some of these seedlings have 
very desirable characteristics which would make them well worthy of asexual 
propagation and dissemination as named varieties. 

Cocos nucifera, F. W. T. Hunoer (Coeog nnclfera. A m Hi er 0am: SeheUema 
cf Ilolkeina, 1920, 2. ed., rev. and enl., pp. XVTA’318, pig. 94, ftgg. 29 ). — This 
enlarged and elaborately illustrated edition of a previously noted work (E. S. R,. 
36, p. 445) is essentially a monograph upon the coconut, treating in detail of 
its history, botany, geographical distribution, culture, and utilization. 

[Floriculture at the California Station] (California Hia. Rpt. 1921, pp 
107, 108 ). — Records by C. L. Flint on the number of blooms harvested from 305 
cyclamen plants grown from seed sown in November, 1939, showed a total yield 
of 1,484 flowers from the beginning of blooming In August to the cessation of 
cutting on December 15, 3920. Certain of the plants potted in soil to which 
had been added acid phosphate, potassium sulphate, and dried blood bore a 
greatly Increased number of blooms. Based on studies with fertilizers for the 
cyclamen, it is suggested that a compost consisting of 1 cu. ft of heavy garden 
loam, 0.5 cu. ft. of sand, 1 cu. ft. of well-rotted cow manure, and 3.5 cu. ft. of 
leaf mold is ideal for this plant. This mixture should be supplemented by the 
addition of 80 gm. of dried blood, 40 gm. of potassium sulphate, and 20 gm. of 
acid phosphate to each cubic foot. A comparative test of liquid hen manure and 
of liquid cow manure as fertilizer for Ophelia roses under glass Indicated 
that the hen manure, when used at too great strength and too liberally, is detri- 
mental to roses, causing in this experiment the death of many plants. 

Forcing the lilac by mechanical injury to the buds, F. Wkbkh (Ber. Deut. 
Bot, O^sell., 4^ (1922), No. 4* PP> This is a brief account of an inves- 
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tigation conducted by the plant physiology department of the University of Graz 
concerning the effect of partiaK crushing of the buds of the common lilac, 
Syringa vulgaris^ upon the renewal of growth activities. Buds submitted to 
pressure of less than one minute duration, sutBcient to cause a perceptible 
flattening but not actual crushing, were placed in a forcing house on November 
11, 1921, together with untreated buds. On November 30 the treated buds 
showed renewal of growth and by December 3 the unfolding of tlie leaves had 
commenced. At that time the control buds had indicated no development, and 
did not up to the close of the experiment on December 8. It is noteworthy that 
all the treated buds renewed activities at the same time. 

In seeking to explain the results of the investigation the author believes that 
the Hal>erlandt theory of tlie formation of a wound excretion, which in turn 
eHH-ts the rest period of the bud, is applicable to his results. Furtliermore, it is 
thought that temperature and chemicals exert an influence similar to crushing. 
That only a narrow margin of temr>erature lies between successful stimulation 
and death of the forced plant material, was demonstrated during the study 
when plants placed in a 34® C. (93.2® F.) bath forced in excellent shape, while 
those at 3(1 to 38® were for the most part killed. Dipping in a strong potassium 
f^rmanganate solution gave favorable results with some injury to the outer 
scales. Tt is suggested that the crushing process may prove of some practical 
value In the forcing of bulbous flowering plants. 

The blossom circle of the year in southern gardens, J. D. Diixon {New 
York: A. 7\ I)e La Marc Co., /»«*., pp. 201, figs. 104) ^ — An illustrated text, 
devoted for (he most part to a discussion of plant materials fur decorative 
puri>oses and (heir proper utilization. 

Plant materials of decorative gardening: The woody plants, \V. 1'releask 
{Urbana, 111: Author, 1921, 2, ed., rev., pp. XLlIl-\-l'^7). — This is the second 
edition of a previously noted handbook (E. 8. R., 37, p. 746). 

FOKESTEY. 

Forestry [investigations at the California Station] (California Sta. llpt. 
1921, pp. 94-91). — In this brief report of various activities carried on during 
the year a part of the subject matter, including that relating to white-fir 
volume tables (E. 8. U., 45, p, 838), time studies in logging (E. S. R., 47, p. 
540), and experiments with Bishop pine seed (E. S. R., 46, p. 644), has been pre- 
viously noted. 

Observation on (lie behavior of a large number of tree species in the forest 
nursery at Berkeley showed a remarkable variation in the ability of different 
species to adapt themselves to the nursery conditions. Seed of Juniperus virgi- 
niana and J. communis lay dormant for an entire year despite treatment with 
acid previous to planting. Seed of Acer mccharum germinated only 50 per cent 
during the first season. The application of a solution consisting of one part 
of Atlas A and nine parts of water to the exposed surfaces following girdling 
was found successful by W, Metcalf for killing Eucalyptus trees and for pre- 
venting stumps from sprouting, and a 15 : 1 solution destroyed all weeds and 
grass in a forest nursery. 

Reforestation experiments in Mendocino County, in which 15 different species 
were used in planting, indicated that practically all these species were able to 
make a satisfactory Initial development. Records taken in a 10-year-old blue- 
gum (Bucalyptm glohuhis) plantation in Mendocino County showed that of a 
total of 840 trees per acre, the majority, 236 trees,„ were making a satisfactory 
growtli, with a d. b. h. of 5J in. and average height of 52 ft. In addition to the 
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Eucalyptus trees, various other species were present In large number, giving 
evidence of a very vigorous natural reproduction. 

Progress report on forest administration in the Punjab for the year 
J. W. A. Grieve (Punjab Forest Admin, Rpt., 1920-21, pp, [^^3 + 
LVIIl, pi, 1). — This administration report (E. S. R., 45, p. 646) for the period 
July 1, 1920, to March 81, 1921, includes brief notes on investigational activities. 

Reproduction and nitrogen, E. N. Mxinnh (Jour, Forestry, 20 (1922), No. 5, 
pp. 4^7, 49S). — Observing the more rapid growth of young yellow pines within 
a patch of lupine on a burned-over area in the Stanislaus National Forest in 
California, the author took measurements of the annual growth on 23 trees 
within the lupine and on 37 trees in the surrounding area. The data, presented 
in tabular form, show that after the first three years the lupine-surrounded 
trees grew much more rapidly than those without, averaging 23 in. taller. 
The greater vigor of trees among the lupines is believed to be due to the benefit 
of nitrogen gatlieredhy the bacteria on lupine roots. It is stated that similarly 
favorable results have been obtained with the use of red clover as a cover crop 
in forest nurseries. 

Rubber [investigations at the Peradeniya Experiment Station, Ceylon], 
T. II. Holland and M. K. Bamber (Trap, Ayr. [Ceylon^, 58 (1922), No, 5, pp. 
258-263). — Interesting data were ohtaine<l as a result of careful ret‘ordH taken 
over a nine-months period on the yield of young rubber trees, all descendants 
of a single tree which liad produced the largest yield of rubber ever recorded 
in Ceylon. The trees were planted in 1912, thinned In 1936 to 90 trees per 
aero, and experimental tapping commenced in April, 1921. The average yield 
per tree for the nine-months period was 3.59 lbs. of dry rubber. Compu- 
tations showed that 4.3 per cent of the trees produced between 5 and 6 lbs., 
26.1 per cent between 4 and 5 Ihs., 47.2 per cent between 3 and 4 lbs., and 22.4 
per cent between 2 and 3 lbs. of dry rubber. The average growth for the same 
four groups of trees was, respectively, 35.48, 34.65, 31.4, and 27.19 in,, showing 
a d€*finlte correlatiori between yield of rubber and size of the trunk. No con- 
clusions are drawn by the author. 

An experiment in progress for tliroe years upon the comparative yield of 
trees tapped at two- and three-day intervals indicated that the two-day Interval 
is decidedly more stimulating in respect to production of rubber. The two-day 
trees outyielded the three-day trees by 26.4 per cent in 3919, 29.1 per cent in 
1920, and 30.4 per cent in 1921. 

A comparative test of the effect of five different fertilizer treatments, namely, 
complete mixture, nitrogen, phosphoric acid, potassium, and no fertilizer, 
on the yield of rubber trees, the data of which are presenteil in tabular form, 
.shows that while the complete fertilizer and nitrogen phits have produced the 
larger yields during the three years 1919-1921 the phosphoric acid treatment 
leads all others over the period 1913-1921. Potassium evidently exerted a some- 
what deleterious effect on yield, less rubber being produced on this plat than 
on the control. As a whole the differences in yield in favor of fertilized plats 
are so slight as to lead to a question of the value of applying any fertilizer 
materials. 

Oleorestn prodaction, E. Gerry (U. 8. Dept. Agr. Bui. 1064 (1922), pp. 4^f 
pis. 7, -figs. 7). — A report of an investigation conducted by the Forest Service 
in order to obtain accurate information on the changes which occur in the wood 
of pines as the result of turpentining and, Incidentally, to enable the formula- 
tion of a rational program of tapping, wherein the maximum production may be 
obtained with the least possible Injury to the trees. The material utilized in 
the experiment was obtained at different points In Mississippi, Louisiana, and 
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FJoridn. Two species ol Dinus, V. palusiria, lonirleaf pine, and P. caribaea, 
slash pine, are described as the chief sources of turpentine. 

Following a detailed discussion of the structure of the wood and bark of 
longleaf pine, the methods employed in the study are outlined and the usual 
methods of chipping trees are revicw’ed. In comparing the woody tissue in the 
vicinity of tapping wounds wdtli that of the untapped trees, it was found that 
the wounding had a marked stimulating effect on (‘ell formation, especially in 
the region directly nhove the cut. The number of resin passages was greatly 
increased wiiliin the first foot above the wound, and even to a vertical distance 
of from G to 9 ft. the resin passages were more numerous than in normal wood. 
At the same time, the stimulus in a horizontal direction w’as relatively slight, 
iKdug hardly notjceable 2 to 3 in. distant. These additional resin passages, of 
about the same <liameter as those in untapped wood, were found to contribute 
materially to the yield of oleoresin. 

Careful studies of differ(*nt nudliods of chipping led to the conclusion (hat 
this ojierntion is of fundaineidal significaiice. Very severe chipping, generally 
found to be follovred by a delay in wood reuew’al and a very marked reduction 
in ring w idth and per(»entage of summer wood, resulled not only in a rapid re- 
duction of yield from year (o year but also caused the death of many of the 
tupped tree's. A consenative program of chipping, in which no tree nmler 10 In. 
diameter was utilized, In which one-half or at the very least one-third of the 
total circumference in the vicinity of the faces w^as untouched, and in wdiich 
chipping progressed upwnird at the rate of not more than h in. per week, was 
found to result in liigher yields (40 to 50 per cent) per inch of height of 
chipiKMl surface, in higher snstaine<l yiohis from year to year, in a total annual 
yield approximating or even surpassing the yi<‘ld from heavier chipped tree«, in 
{I veiT high production of reslniferoiis tissue, and in a much lower death rate 
and injury from dry face. Furthermore, a better grade of lumber w^as available 
from the trees at the close of the turpentining operations. 

It is recommended that the old practice of coUec-ting gum by cutting a deep 
box in the tree Itself be discarded for the use of modern cups. Proper care 
should be taken to protect the young set'illlngs from fire and from uprooting 
by hogs. 

DISEASES OF PLANTS. 

Some recent changes in tlie names of plant diseases, G. H. Gunningham 
(New Zeal, Jour, Agr., 23 {1921), No. 3, pp. 163-166), — In view of the number 
of changes made recently in the names of fungi and bacteria causing orchard, 
garden, and field crop diseases, the author attempts to show, wdth reasons, 
what scientific names should be definitely accepted, and to standardize common 
names so far as New Zealand is concenied. An account is given of the, 
changes necessitated on account of the discovery of the perfect stage, the 
untenabllity of the generic name, the Inteniational (Brussels, 1910) rules, 
local names becoming untenable, or previous WTong determinations of the 
causative organism. 

Plant disease [and imumnity] {Oard. Chron., 3. sen, 70 (1921), No, 1821, 
p. 265). — V. H. Blackman is credited with the generalization (wdth an explana* 
tlon of the fact) tliat In no case of definite disease in plants Is one attack of 
a disease known to secure immunity to further attacks. 

[Miscellaneous plant disease investigations of the California Station] 
(California 8ta. BpL 1921, pp. 87, 88, 90, 91 ). — A description is given of a potato 
trouble which appeared on the University Farm at Davis during the past 
season. The plants were generally of small size and bore small wrinkled 
leaves of a normal color and tubers of reduced size. The tubers showed 
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brown centers from i to i in. in diameter. The plants were generally 
scattered throughout the field, growing beside plants which produced a largo 
yield of good-sized potatoes free from disease. The trouble Is conialdered 
different from blackheart, internal brown streak, or frost necrosis. 

Treating seed potatoes for the control of scab, in whljph tubers were dipped 
in a solution of corrosive sublimate, did not produce results of any value in 
the fall crop of potatoes. 

E. H. Smith reported the presence of early blight or leaf spot (AlternarUi 
»olani) occurring in California for the first time. 

A fruit rot of strawberries, which has been under observation for several 
years, is described by E. H. Smith and W. T. Home. The cortex of the root 
decays, and this may involve the crown, but often it stops below the crown 
and the stump sprouts again at this point. The rot Is believed to be due to 
the water-logging of the soil or to sudden drying out after excessive moisture. 
No parasite has been found which could account for the Initial Injury. Similar 
studies were conducted in connection with a stunting of fall potatoes, 

A Fusarlum wilt of cabbage, kale, tomato, and sweet potato Is refwrted, 
the fungus having been isolated in each case. 

Jacob and Leslie have continued studies of pea diseases, and shallow planting 
was found efficient in avoiding the early damping-off diseases that prevail 
In heavy soils. Bacteriosis is said to appear earlier than usual, owing probably 
to abundant rains. 

Horne found that mold disease {Monilia flmieola) that attacks mushrooms 
will not be serious, providing vigorous healthy spawn Is planted. 

Injury to foliage by arsenical sprays. — The lead arsenates, H. T. 
Febnald and A. I. Boubne (Massachusetts Sfa, Bui, 207 (7922), pp. 19, fiffs. 
2S). — ^The results are given of investigations on the effect of pure and com,- 
merclal acid and neutral lead arsenate pastes and powders wlien applied to the 
loliage of apple, cherry, peach, pear, plum, and elm. The materials were applied 
In the same way in all cases, being thoroughly mixed with tiie proper amount of 
water just before using. Spraying was begun in June, continued during July, 
and a few applications were made on the trees early in August. After the 
spray had been applied, its effect was observe<l about twice a week for at 
least two weeks. 

Tile authors found very little difference in sensitiveness between the upper 
and under surfaces of the leaves. Where insects or fungi had produced holes 
in the leaves, spray injury was frequently observed arouud tlie edges of the 
holes, but the rest of the leaf was not affected. In many cases injury did not 
appear until nearly a week after spraying and increased in severity later. 
The experiments show that the pear and elm are the most resistant of the 
trees used, that the apple comes next but is much less resistant, the cherry 
falls considerably below the apple in this regard, and the Bradshaw plum and 
peach are about equally sensitive, both being much more injured than the 
cherry. No injury from either the pure or commercial materials was obtalneil 
with a combination of low temperatures and humidities, but traces of injury 
began to appear as these factors became higher. 

A special investigation was made on the effects of temperature, humidity, 
and light as affecting injury, and the authors found that with reliable arsenl- 
cals properly made, mixed, and applied, Injury results from the combination of 
these factors. Neutral lead arsenate proved the safest of the materials nsed 
in clear weather, and in most cases it was even better than many of the 
others in cloudy weather. Clear weather spraying is said to be safer than 
clondy weather, and indications were observed that spraying at high tempera- 
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tures can be done if the buiaidity is low, or at high luunidities if tl»e toinperalurc 
is low. 

The national problem of fungicides based on copper, E. Ceeasoli (JC, 
Staz. Fatal. Vcg., Rome, BoL Mentf., 2 {VJ21), A'o. 5-6, pp. 6Jf-71).—A brief dis- 
cussion of costs, values, chemistry, and industrial preparation of Bordeaux 
powder and Bordeaux mixture, and of Pasta Oaltaro ns a protective against 
plant diseases. 

Suppression of molds during the incubation of certain parasitic fungi, 

it. A. Studhauteii (Abs. in Science, n. scr., 55 {1922), No. 1429, pp. 547). — The 
author reports that the siii)pression of molds during the incubation in a satu- 
rated atmosphere of t‘(‘rtaiu parasitic fungi may be accomplished by treating 
them with such chemicals as powdered sulphur, various concentrations of mer- 
curic cidorid, formahleliydo, copper sulpliate, etc. These treatments were effec- 
tive during the incubation of a species of I’estalozzia on the neeilles of Finns 
radiata, especially if the chemicals were applied after one to four days of 
presoaking of the Infected needles in water. In investigations of Lophoder- 
mium sp. no elieinical or otlii?r treatment was found which was able to sup- 
press the molds without seriously hindering the proper development of the 
fungus in question. 

Studies on fiisarioses. —I, Snoiv mold and stalk fusarioso, T. Lindeoks 
{K. Landtbr. Akad. Ifandl. oeh Tulskv., 59 {1920), No. 7, pp. 4^4-^71, figs. 2; 
also Mcddel. Central ansi . Farsoksv. Jordbrulcsornrddct, No. 203 {1920), pp. 50, 
Jigs. 2). — This part of a projected series deals in two seetions with the forms 
of Fusarium and associaied fungi present in foot and stalk cereal diseases and 
with remedial or preventive measures, including selection for resistance. The 
bibliography lists 54 titles. 

Cooperative cereal dl8ea*<e investigations {Calilonna t<ta. Rpt. 1921, pp. 
42 - 4 ^)- — Brief reiKirts are given of cooperative experiments btdween the station 
and the Bureau of idant Industry. U. S. D. A., for the control of cereal diseases. 

Field trials by VV. W. Mackle and greenhouse inoculations hy R. F. Allen 
showed a higii degree of resistance to stem rust ou the part of a number of 
varieties of oats. Only a single biological strain of oat stem rust was found 
in studies of rust obtaintMi from the principal oat-produclng sections of the 
State. 

In a previous publication (E, S. R., 45, p. 747) Allen called attention to the 
nature of resistame of Kanred wheat to stem rust. Omtiuued observations 
have shown that on account of the narrow stoma tal slit only about 10 per 
cent of the germinating s}>ores gam entrance to the liost plant, and these, to- 
gether with the adjat^ent cells, are soon killed by the reaction of the host 
plant, leaving dead areas that are so minute as to be seen only with the aid oi 
a lens. 

The Injury to seed wheat treated with formaldehyde for the control of smut 
has been previously pointed out (E. S, R., 44, p. 343), and Hurd is reportetl 
to have found that the injury was due to the formation of para-formaldehyde 
through the evaporation of tlie formaldehyde solution. Mackie reports the 
increasing use of copper sulphate and lime solutions for the control of wheat 
smut. Sulphur as a stinking smut fungicide, and solution and dry treatments 
of wheat for the control of smut, are reported by Mackie and P. N. Briggs. 
Dry sulphur at the rate of one part to four parts of grain reduced stinking 
smut, and dry treatments with copper carbonate and copper sulphate and 
calcium carbonate gave promising results. As a basis for breeding experi- 
ments a study was made of 956 varieties and selections of wheat, some of 
which showed considerable variation. 
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Maokie fouiiU all varieties of wheat subject to sooty aiohl {Hormodendrum, 
cladosporoides) f although some resistance was shown by certain varieties. 

Resistance to barley scald {Rhynchoaporivm aeealis) is indicated on the part 
of some of the best varieties of barley grown in the State, Breeding experi- 
ments to prevent shattering of barley are said to be giving promising results. 

The dusting of wheat for bunt or stinking smut, F. D. Heald and L. J. 
Smith (Washington Sta. BvL 168 (1922), pp, 3-15, figs. 5).—The authors rei)ort 
the successful use of dry copper carbonate for the control of wheat smut and 
describe a machine devised at the station for the rapid treatment of seed grain. 
The capacity of the machine is about 2 bu., which amount of wheat can be 
treated in four or five minutes. Treatment with copi^er carbonate can be made 
at any time before sowing, and germination seems to be somewhat improved 
by it. 

Bunch velvet beans to control root knot, J. R. Watson (Florida 8sta. Bui. 
163 (1922) f pp. 53-59, figs. 2). — In continnation of investigations on the control 
of nematodes in truck soils (E. S. R., 45, p. S57), the author gives an account 
of experiments with bush velvet beans w^hich were cultivated throughout the 
entire season. The result was a great reduction in the number of nematodes, 
making it possible to grow snap beaus after a single season of cleanly cultivated 
bush velvet beans. 

The potato blight fungus on tomatoes under glass in April, E. S. Salmon 
and H. Wormald (Qard. (Jhron., 3. .w., 69 (1921). No. 1800. PP 311, 312 ). — 
A case is briefly reported in which zoospores obtained from leaf infections of 
tomato, susceptible to a fungus indistinguishable from Phytophthora Infestans, 
caused 98.6 per cent of Infection in case of 144 inoculations on IS leaves from 
3 plants of Arran Comrade potato, inoculated and kept moist for 8 days under 
bell Jars in the laboratory. This evidence, bearing upon the possibility of infect- 
ing potato plants from blighted tomatoes, is regarded as important 

Mosaic in potato seed stock, G. H. (’’oons and J. E. Kotila. (Michigan Bta. 
Quart. Bui., h (1922). No. 4. pp. 135-138, fig. i).— Attention is calUnl to the 
effect of the mo.saIc disease on potato production and the possible bearing the 
disease may have on the production of seed potatoes in Michigan. Thorough 
roguing, spraying for control of aphids, and planting resistant strains are sug- 
gested as means for reducing the disease. Testing foundation stock In the 
greenhouse during winter is recommended as an ad<litional safeguard. 

[A bacterial rot of sugar beets], W. G. Sackeit (fJolorndo Sta. Rpt. 1921, 
p, 18). — A brief report is given of the rotting of ste<kling beets in the silos in 
northern and western Colorado. When examined, the beets showed a soft, 
viscid, slimy condition. Several different bactt'ria were Isolated from them, 
and when reinoculated into beets of low sugar content the bacteria produced a 
soft rot, but when introduced into mature beets containing a relatively high 
amount of sugar little or no effect was produced. The laboratory experiments 
were found to agree with field experiments, and it appears that a combination 
of low sugar in immature beets, together with high temperature in the silos, 
aggravated the attack. 

The mosaic disease of sugar cane, O. B. WfitLiAMS] (Trinidad and Tohago 
Dept. Agr. Bui., 19 (1921), No. 2, pp. 49, 50). — Sugar cane mosaic disease has 
obtained in certain districts a firmer hold in spite of measures indicated, so 
that a fei>eclal campaign was found necessary. 

First Investigations on sugar cane mosaic In Java, G. L. Fawcktt (Rev. 
Indus. V Agr. Tucumdn, 11 (1921), No. 9-10, pp. 121-123) .—Btnaie& published 
In 1907 by Kobus and in 1930 by WiJbrlnk and Ledeboer (E. g. E., 24, p. 048) 
seem to support the hypothesis that mosaic in sugar cane is a vegetative 
variation. 
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[lleciduous fruit cliseiine investigations of the California Station] {Cali- 
fonvia 8ta, Rpt. 19B1, pp. 60-S4)> — Internal browning of Yellow Newtown apples 
has been found by Winkler to be due to the growing of apples at low tem- 
peratures, storing at a temperature of 32® P., late harvest, storing without 
ventilation, and wrapping in ordinary wrappers. To prevent injury due to 
this cause it is recornmen<led that trees be pruned so as to admit sunlight, 
storing at 40 to 45®, ventilating the storage room, and wrapping the fruit in 
wrapi»ers that will absorb the fruit esters given off. 

In continuation of brown rot studies (E. S. R., 44, p. 743), B. A. Rudolph 
carried on extensive spraying experiments, using more than 50 forms of treat- 
ment, with the result that standard sprays, applied as recommended, gave a 
considerable measure of control. Additional studies on the organism Sclera- 
tinia cinerca^ the cause of br(»wn rot, have shown that the oniamental Japa- 
nese quince offers a medium for the early propagation of (lie fungus. The 
occurrence of brown rot on prunes and peaches is reported, considerable dam- 
age being done to ripe peaches In 1920. 

Spraying experiments by W. L. Howard and W. T, Horne showed that lime 
sulphur or lloi-deaux <;ould be sprayed on tr(*e8 in full bloom without injuring 
the development of the fruit. Self-hoi led lime sulphur applied when the fruit 
was half grown caused serious injury through tlie reduction in size and late 
ripening of the fruit. 

J. T. Barrett rtqiorts the occurrence of bacterial gummosis of cherry in 
Calilornia, and C. O. Smith is continuing studies of resistant crown gall stock 
on which to top- work with varieties of peach, plum, prune, almond, and apricot. 

Experiments are briefly outlined for the control of Annillaria rnellca on 
prune and apri<‘ot trees, and studies are reported of rootstocks resistant to 
Annillaria. 

E. H. Smith and T. F. Hunt have found serious damage of nursery trees, 
due to Pythiaepstia (Htrophthora, which causes brown rot and gummosis of 
lemons. As the fungus only attacks bark under certain conditions, it is 
thought that cankers will not spread after planting in orchard form. 

A test was made of various commercial preparations for protecting tret' 
wounds, and Howard reports that, all things considered, Oronite appears to 
be the most satisfactory wound protw'tor for use in the orclmrd. In Janu- 
ary, 1920, Howard dipped almond tree roots in different strengths of copper 
sulphate solution to determine tlie effect on gall production, but trees dug in 
May, 1921, were found to be more or less affected with galls. Dipping the 
trees In this manner, eitlier in Bordeaux mixture or 5 per cent solution of 
copper sulphate, while not causing any injury to the trees, is said to be \jseless 
for preventing crown gall after Infection has been established. 

Apple canker and apricot fruit spot (California Sta. Rpt. 1921 1 p. 55 ), — 
E. H. Smith has shown that the northwestern canker {Neofabraea mali- 
corHois) and Knropcian canker (Nectria galligena)^ and to some extent the 
New York canker (Physalospora c^/doniae), have become rather prominent in 
the apple orchards along the coast from Humboldt to Monterey. An apricot 
fruit spot is described, which was found due to cold injury. On the immature 
fruit white blisters due to the raising of the epidermis were observed, and later 
the injury to the mature fruit showed a well-defined scabbing and blackening 
in Irregular blotches. 

Bliu;k spot of apple and pear* — Finding of the winter-spore form of the 
organisms in New S&eaiand (Neio Zeal. Jour. Agr.^ 2S {1921} ^ Ro. 4* PP- 
221, flgg. ig).— Two short articles are published together, the perithecial stages 
of apple and of pear black spot having been discovered independently and 
almost simultaneously by the authora 
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The first article, by K. M. Curtis, discusses the sij^uiflcauce ot‘ the develop* 
went in New Zealand of the peritliecia of the apple and pear black spot organ- 
isms (Ventnria inaequalis and V. pirinu, respectively), in connection with 
weather and other conditions. The second note, by G. H. Cunningham, records 
the presence in New Zealand of the perltheclal stages of apple and of pear 
black spot, discussing briefly the appearance of the perithecla of the leaves, 
the life history of the fungus, and the signiflcaiice of facts observed in their 
bearing upon control of the diseases. 

Micliigaii raspberry diseases, G. H. Coons {Michigan ^ta. Quart lint, 4 
{192^) y No, 4, pp. 138-141, figft. 4), — Black raspberries are said to be specially 
subject to anthracnose and cane blight For the first disease spraying with 
lime sulphur is recommended. For cane blight cutting out all dead or wilted 
canes Immediately after picking time is suggested. llej(H'ti<m of afl’ected plants 
at planting time is advised for control of crown gall. 

Red raspberries, while somewhat subject to tiie above diseases, are particu- 
larly susceptible to raspberry curl and raspberry mosaic. These two diseases, 
while quite similar, are believed to be distinct. All parts of the plant are 
affected and rendered useless. Koguing, spraying for the control of plant lice, 
planting resistant varieties, and growing nursery plants that can be closely 
inspected are suggested as means for the control of these diseases. 

Gooseberry mildew control, E. Henninc* and T. hfiNDFORS {Meddel, (Jen- 
tralamtt, Forsok^v. Jordhrnk'ionirddet, No, 298 {1920), pp, 51, figs, 18; also in 
K, Landtbr. Akad. llandl. o<di Tidskr., 59 {1920), No. 6, pp. 355-400, figs, 18).— 
A chronological account is given of the outbreaks of American gooseberry mil- 
dew at different points in continental and Insular Europe from 1899 in Ireland 
to 1914 in France, also an accotmt of direct and indirect measures tested for 
decreasing the loss from tliis disease. The fli*st publi(‘atlon gives a bibliography 
of 99 titles. 

Splitting and souring of Smyrna figs {California }8ia. Rpt. 1921, pp, 80, 
81), — .1. E. Coit and J. C. J(»hnston have investigated the splitting of figs, and 
find that it is due not to overcaprification hut to the inability of the Smyrna fig 
to resist exct»ssive turgor. It occurs usually at night when low tempera turt^s 
and high humidities prevail. Souring is said to occur when conditions favor- 
able to splitting are extended over a few days’ time. No specific organism was 
found to be responsible for decay. 

The oltve-knot organism (California Slo, Rpt. 1921, p, 77). — C, <). Smith 
rer>orts the successful inoculation of the swamp privet (Adelia amminata) 
with the olive-knot organism. Definite galls were produced on this host, but 
while certain reactions were observed on other host plants no galls were formed. 

Avocado diseases, H. E. Stevens {Florida 8ta. liui, 101 {1922), pp. 3-23, 
figs, 6). — Description is given of a number of diseases to which the avocado Is 
subject, and suggestions are given for their control. Among the diseases de- 
scribed are the avocado scab {Cladosporium citri), black spot {Colic to trichum 
sp.), avocado blotch {Cercospora sp.), rusty blight {Qloeosporium sp.), pow- 
dery mildew (O’idium sp.), and russet fruit. Bordeaux mixture was efficient 
for the control of all the diseases except powdery mildew, for which lime- 
sulphur solution is recommended, and russet fnilt for which no definite sug- 
gestions are made. 

[Citrus disease investigations by the California Station] {California 8ta. 
Rpt. 1921, pp. 83, 84 )- — H. S, Fawcett and Camp have definitely established a 
former conclusion that Bacterium oitriputeale, the cause of citrus black pit, and 
B, citrarefactens, causing citrus blast, are the same species of microorganism. 
These two diseases are considered different manifestations of effects produced 
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by the same organism. It is further brought out that infections leading to the 
disease are usually brought about by south winds accompanied by driving 
rains which produce tears, scratches, scars, etc., in fruit. 

Fawcett, investigating the report of the occurrence in California of stem- 
end rot due to PhomopHa citri, found a few mature lemons in two packing 
houses and also a few grapefruits affected with a mild case of melanose. Fur- 
ther investigations for the control of psorosls are said to indicate the im- 
portance of treating tlie disease in Its earliest stages. 

E. T. Bartholomew is continuing a study of the Internal decline of lemons, 
in which it was found that the rate of growth of lemons is most rapid during 
April, May, and June, The water content of the blossom end of the healthy 
fruit is higher than that of the stem end, and the H-ion content of the two 
ends of the healthy fruit is practically the same. Repeated attempts to 
isolate an organism that might be the cause of the disease have given negative 
results. 

Fungoid diseases attacking lemons {New ZeaL Jour, Agr., 2S {1921), No. 2, 
pp. 108, 109). — Spraying tests are briefly outlined as carried out during the 
seasons 1918-19 and 1919-20. These tests employed lime siilpUnr and Bor- 
deaux mixture, i)eing intended to determine the best spray, the most economical 
period for spraying lemon trees, and the pror>er strength for control of ver- 
rucosis, gray scab, and Pylhiacystis citrophthora. 

Bordeaux mixture maintained first place as a spray to control fungus dis- 
eases, the 4— 1-40 formula being sufficient for this purpose when used twicH* 
annually at the proper times. In cases of bad infection, re(iiuring the 5-5-441 
or the G--4-40 streiigtli, defoliation results. Bordeaux used to excess, even 
though necessary, Is apt to leave its mark on both fruit and tree. Idme sulphur 
leaves both fiuit and tree with a better apj>earance and scorches the wood 
less, but Is not so effective. Its greatest drawback is its failure to control the 
diseases effectively without causing considerable defoliation. Bordeaux mix- 
ture is recommended to be used after the petals fall, following the main and 
tlie fall blooming season. 

Diseases [of the oil palm] {Bnl. Imp. Inst. [Lmdon], 18 {1920), No. 2, pp. 
286, 287). — In this portion of a series of general articles bearing on the culti- 
vation of the west African oil palm {Elaeia guineenaia), with special reference 
to the East Indies, it is stated that the oil palm has hitherto been remarkably 
free from serious pests and diseases, l)oth in the wild state and on the planta- 
tions. A root disease is noted herein as common and widely distributed In the 
Belgian Kongo, apparently due to Oanodertnu tumidum. It generally attacks 
mature trees, though young palms are sometimes killed. A similar disease, due 
to O. applanatum, is said to be very prevalent in San Thom4, attacking the 
base of the trunk both above and below the surface of the ground and forming 
a large cavity, which so weaken-s the stem that the palm breaks down. 

Pests [and diseases] of the oil palm in the Portugnese Kongo {But Imp. 
Inat. {London}, 19 {1921), No. 2, pp, 205-207, pis. 6 ).— U. Swainson-Hall is 
credited with particulars regarding a disease, closely related to that noted 
above, attacking the oil palm in the Portuguese Kongo. The fungus is Gkwto- 
demia luoidum {Fomea luoidua), and is closely related to O. applanatum, or 
Identical therewith. The disease is described. 

[Walnut disease investigations of the California Station] {California 
8ta, Rpt. 1921, pp, 79, 80), — In a previous publication (E. S. R., 47, p. 260) 
L, D, Batchelor and H. S. Eee<l showed the relationship between early fall 
Injury and the condition of growth In walnut shoots. Further investigations 
have shown that frost Injury and die-hack of rapidly growing trees were pre- 
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vtMited in the fall of 1920 by terminating the irrigation season earlier and 
making the last application of water In August in small amount 

Batchelor and J. T. Barrett briefly describe moldy walnut kernels, in which 
nuts that have fallen from the trees have the husks partly open. Several fungi 
were isolated from moldy kernels, a species of Alternaria being the most 
common. 

The relation of walnut catkins and pollen to blight Is pointed out, both being 
found subject to attack. Preliminary tests indicate tliat the walnut-blight 
organism lives in tlie soil for a very short period of time. 

An nniiescribed fungus of the pepper tree, J. (>. Bbown in Science, 

n, ser., 55 (1922), No. lJt29, pp. 5^7, 5J^8 ). — The pepper tree (SchinuB moUc), 
which is grown extensively in the warmer parts of the Southwest, is said to be 
attacked by a fungus wlilch causes extensive rotting of the wood, eventually 
resulting in the death of the tree. The name limnotm achini n. sp. is proposed 
for the fungus. As a result of ilie author’s investigation, it was found that 
infection by this organism was through frost and windstorm injury and from 
improper pruning. 

A new disease of the I>onglas Hr in Scotland, M. Wilson (Roy. Scot. 
Arbor, Soc, Trans., S4 (1920), pt. 2, pp. Ilf5-1^9, pis. 2 ). — At intervals during 10 
years the author’s attention has been called to injuries presenting two types, 
which are here briefly described, on Douglas fir sent from localities in Perth- 
shire, from near Forres, and from Argyllshire, Dumfries, and Inverness, this 
distribution showing supposedly that the trouble was widespread and probably 
increasing In Scotland. 

The attacking fungus, supposed at first to he Phoma abietina, proved to be 
a new species, and is technically described in the present article, as in the 
account noted from another source (B. S. R., 40, p. 244), as Phomopsis pseu- 
do tsugae. 

The diseases of the Douglas fir, M. Wilson (Roy. Scot. Arbor. Soc. Trans., 
S5 (1921), pt. 1, pp. 77, 78 ). — After the publication of the paper above noted, the 
author’s attention was drawn to records presumably referring to the same 
fungus (Phomopsis pseudotsugac) , appearing about 1896-1808 and 1911, re- 
spectively, from which evidences it Is supposed that P. pseudotsugac has been 
present in the country for a considerable number of years, though at first not 
so widespread. Other and more recent ac*counts are cited as bearing uiK)n the 
presence, prevalence, and injuriousness of this fungus on Douglas fir. 

A Phomopsis disease of Douglas flr, N. L. Acock (Qard. Chron., 3* scr,, 69 
(1921), No, 1778, p. 49, fig- i). — Subsequent to tlie conclusion of his own observa- 
tions on a destructive disease of Douglas fir due to a fungus supposed by him 
to be P. pithy a, the author noted the above account published by M. Wilson 
describing the causal fungus as P. pseudotsugac, and he adds herein to Wilson’s 
list of Scottish localities infested with the disease a list of English localities 
from which diseased specimens have been received. He gives also an account 
of certain generic and specific characters of the fungus, and of the forms and 
results of its attack. The disease is causing serious loss among the Douglas 
fir plantations In England. 

Phomopsis pseudotsugac on the Douglas fir (Gar A, Chron., 3, ser,, 70 
(1921), No. 1814, P- 167 ), — To the facts regarding P, pseudotsugac on Douglas 
fir, as contributed by Wilson (E. S. R., 46, p. 244), Is added the statement that 
the fungus has been recorded as occurring also on Tsuga and on Japanese 
larch, producing symptoms similar to those shown on Douglas fir. The disease 
Is ext^ding, recent records showing 50 per cent infections on Individual plan- 
tations in Scotland, where ft is already widespread. Serious loss is sulTered 
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also in English plantations. The degree of mortality appears to vary with 
the locality. 

White pine blister rust in the western Unitcsd States {V. 8. Dept Affr,, 
Dept, Circ. 226 (1922), pp. 7, pi ft. 2, figs. \). — ^The occurrence Is reported of the 
white pine blister rust (Cronartium^ rihicola) In western British Colunibla and 
the Puget Sound region of Washington. The disease is briefly described, and 
its control by the eradication of the alternate hosts (Rihes spp.) is recommended. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

[lleport on insect and insect control investigations at the California 
Station] (California Sta. Rpt. 1921, pp. 1,1, ^2, 56-60, 66, 80, 81,. 85, 97, 98, 122. 
123, 133 ). — In control work with the beet leafliopi>er, particularly with Nicodiist, 
K. A. Scln\ing has found that if the application is heavy enough (from 100 
to 150 Ihs. per acre), all Insects hit are destroyed. 

Studies hy E. 11. de Ong of the codling moth in mountain a]>ples in the Para- 
dise region of Butte County, where it Is causing a heavy loss, show that the 
growers are not sr^raying late enough to control the second brood of motlrs. 
and that the time for summer sprayings varies from that In the valley, newssi- 
tilting a eareful study of its local life history. The variation of infestation 
in winter jipplea ranged from 3 to 99 per cent, with an average of 48.2 per cent, 
on treated 

In combating pear thrii)8 with Nlcodust, 4 and 5 per cent strengths were 
tu’oved hy E. O. Essig very satisfactory, but the tests with 2 per cent dust were 
not conclusive. The results show Nicodust to l)e a safe method of controlling 
pear thrips in prunes, pears, and cherries. The use of Nicodust in sprays for 
the control of the apple aphid and the rosy apple aphid (Aphis malifoliae Fitch) 
was commenced in Sonoma County. In combating Baker’s mealybug 
(Pseudococims mantimm Ehrh.), which seriously infests a number of pear 
orchards in the Santa Clara Valley, particularly tin* French varieties of pears 
(which are inclined to have rough bark on the trunks and larger limbs), the 
lighter oil emuhsions and mlscihlo oil sprays were for the most part efficient in 
killing all of the exposed eggs, young, and adults. A homemade crude carbolic 
and distillate emulsion was also used. 

Crude oil emulsion and dormant lime-sulphur sprays were again used by 
Essig against the clover mite on prunes and found to l>e very effective as ovi- 
cides. Sulphur dustings couinienced soon after the eggs began to hatch and re- 
peated at intervals resultcKl in nearly freeing the trees of the mites. 

In observations of the rod spider (Tetranychus telarius E.), do Ong found 
It both hibernating and active during the winter. It had left the orchard tree 
hy the end of October, but may feed on the morning glory until the middle of 
December. During tlie last of January or in February it may bo found on 
hardy plants such as the mallow, gernniiim, and violet. Oviposition occurs 
within a few days after feeding begins. Excellent control of the clover mite 
was obtained by the use of lime sulphur (S3® B.) 1 in 50, plus 3 lbs. of steamed 
flour paste as a spreader. Dusting sulphurs were found less satisfactory than 
liquid sprays, apparently owing to a lack of adhesiveness. The addition of a 
filler of hydrated lime or kaolin gives a better mechanical effect to sulphur, 
overcoming the tendency to pack and giving a better distribution. Crude oil 
emulsion as a control for Bryobla has given as good results at 4 per cent as the 
commonly used strengths of 12 and 15 per cent. 

In aphid control work with Nicodust 4 and 5 per cent of Blackleaf 40 gave 
the most satisfactory results. A list is given of 13 of the aphids which may 
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be coutrolled by this uiethod. In preliminary experiments conducted on sweet 
cherries at Vacaville, W. P. Duruz observed that the application of 6 per cent 
Nicodust at various stages of the bloom does not produce any material effect 
on the final set of the fruit. 

In spraying for the peach twlg-moth on 4-year-old almond trees, various 
materials were applied at three different stages, namely, when the trees were 
dormant, when the buds were swelling, and when the trees were in full blos- 
som. The results were as follows: “Nicotin sulphate (Blaekleaf 40) 0.75 pt., 
plus 3 lbs. hard soap to 100 gal. water, gave excellent control when applied 
as k spray when the buds were swelling and also when the trees were in full 
blossom. Zinc arsenite 2 lbs. to 100 gal. of water gave 100 per cent control 
when applied when the trees were in full blossom. Liquid lime sulphur (Rex), 
1 in 10, gave good control at all three stages, but the best control was obtained 
when the tre<?8 were sprayed while dormant. Dry barium sulplmr compound 
(B. T. S.) produced fair control when applied as the buds were swelling and 
when the trees were in full bloom. Dry lime sulphur showed inferior results 
as compared to liquid lime sulphur, but gave better control than dry barium 
sulphur when applied at the stage of full bloom. Crude oil emulsion, distil- 
late emulsion, and miscible oil ( Spra-Mulsion ) were not at all effective in 
the control of this insect. These results show that tlje i>each twig-moth can be 
controlled through a longer period in the spring tlmn has heretofore been prac- 
ticed. The commonly recommended treatment is lime-sulphnr spray applletl 
at the time buds are swelling. In case this application has been omitted, the 
insect may still be effectively controlled by an application of nicotin sulphate, 
arsenite of zinc, or with lime sulphur when the trees are in full bloom.” 

In spraying experiments for the control of the cherry fruit sawfly (Hop- 
locampa cookei Clk.), Duruz found it to be effectively controlled by the use 
of liquid lime sulphur in combination with nicotin sulphate (Blaekleaf 40) or 
miscible oil (Rex 35) In combination with nicotin sulphate applied when the 
blossoms are opening. 

In experiments by deOng with dried fruit infested with all stages except the 
egg of the Indian-meal moth, the dried fruit l)eetle {CarpophilUB hemipterm 
L.), the saw-toothed grain-beetle (Silvanus mrinamensis L.), the cadelle, and 
mites {Tyroglyphm spp.), stored at temperatures of 10, 25, 32, 35, and 45 to 
60® F., the insects of all stages experimented upon were dead at the end of 
three months’ continuous storage, excepting at the highest temperatures, 45 
to 60®. 

In studies by H. J. Quayle of the codling moth in walnuts, apples were sus- 
pended on walnut trees alongside of the walnuts and the motlis thus given 
the opportunity to choose between tlie walnut and apple in depositing their 
eggs. There seemed to be no marked discrimination, regardless of whether the 
moth came originally from the walnut or the apple. Spraying gave more 
effective results than dusting on 60 acres, including four orchards. 

In fumigation investigations by Quayle and H. Knight, gas-tight covers 
have been shown to possess advantages through securing better and more 
uniform results and by the saving of 50 per cent or more of the hydrocyanic 
acid gas that Is now used under canvas tents. 

In spraying experiments for the orange tortrtx, Quayle found that arsenate 
of lead either alone or in conjunction with lime sulphur can be usedi With 
safety so far as actual injury to the trees is concerned. Due to the com- 
position of the fruit being Injuriously affected by the acid arsenate of lead, 
it is recommended that only basic or neutral arsenate of lead be used. 
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In maluria-mosqulto investigations, W. B. Herms and S. B. Freeborn found 
the average number of eggs deposited by anophelines to be much greater than 
hitherto stated. “The total number deposited in 30 layings of Anopheles 
occidentalis by 30 Individuals was 6,282, in lots ranging froTii 140 to 315 eggs 
each, bringing the average per laying to 209 eggs. For 33 A, punctipenniSf In 
33 layings the total was 6,700 eggs, ranging frf)m S3 to 321 per laying, giving an 
average of 203 per laying for this species. For A. pse'udopuncfipemiis tlie 
average, based only on the layings of 2 individuals, was 106 per female. In 
all cases the deposition of the individual eggs took place at remarkably regu- 
lar intervals of from six to seven s(‘conds. The eggs of A, oc^idenlalUf are able 
to withstand desiccation up to hut not l)eyoiul 72 hours, while those of 
A. ptmcHpennis failed to hatch after 24 hours of drying.” 

Co(»perative experimentvS by and C 1^. Roadhouse have shown that 

10 oz. of sodium cyanid (98 per cent pure) per 1,000 cu, ft., in tight rooms 
with 24 hours' exiK>sure at temperatures of 65° or above, will kill the adult 
cheese skippers, pu[)ae, and exposed larvae, and the chet'se mites Tyroplyphus 
xiro Cerv. ami T. lininert Cerv. Not n»ore Uinn 97 p(‘r cent of skippers feed- 
ing in a 23-lb, ch(‘ese eould be kilhMi either by the above dosages of cyanid or 
by 24 lbs. of carbon disuphld per l,t)00 cu. ft However, since they migrate to 
the surface to pupate and then becfnne susceptible, it is i>ossible to eradicate* 
them by two or three properly timed fumigations. Studies of the absorption 
of fumigating gas by cheese show that it is possible to safely fumigate a 
cheese-curing room witlnmt removing the ('ontents, thus prev’enting the spread 
of infestJition and avoiding the expense of handling and separate fumigation 
of tlie cheese. 

Cooperative extsTiinents hy deCng and J. F. Wilson showed that the suck- 
ing lice of shcK'p i JAnofniathus prdahs Ihirni > controllable with commer- 

cial cresol dips at recommended strengths. 

Report on economic in.seets, F. Heukmann {L(in<Ur. dahrh., 56 (1921), 
h'rpdmmigitff. /, pp. 92-105, Off. t ). — In this annual report of the work of the 
year, accounts are given of studies of the life history and habits of Orpjfia 
antiqua L., of observations of the biology of Meloloniha vulgaris, of investiga- 
tions of the action of arstmicals as insecticides and the \ise of arseiiicals i»i 
eoinbating the codling moth, 4/, PhglUOrvia nipfipcs, and 1\ fienvoruttt. 

Insect pests of lucern and clover, J. O. Myers (New Zeal. Jour. Agr., 2S 
(192/), S, pp f5Cf- ](}.!. fhm J.i) -Tin's in a report of observations in the 
Marlborough seed-growing aiXM in New Zealand. 

Control methods for insects injurious to the peach, W. B. Mabee (N, V. 
Agr, Col fJrt. Clrc. 129 (19 i2), pp. 8).— This Is a popular summary of 
Information. 

Insect problems of the pineapple industry, D. T. Fut.laway (Bawaii. 
Poresier and Agr., 19 (/922), No. 1. pp, 5-12). — This is a general discussion of 
the Bubject, 

Insects that hunt the rose, C. H. Crosby and M. 1>. Leonard (A^ner. Rose 
Ann., 1922, pp. 89-100, figs. 8). — This is a revision of the account by the 
authors first printed in the American Rose Annual for 1916 (K, S. H,. 35, 
p. 845). 

Beneficial Insects (Min, Agr. and IHs/ieries [London}, Misc. Pub. 87 (1922), 
pp* 11, pis. 2) . — ^Thls Is a popular summary of information, and includes colored 
plates illustrating some of the more important beneficial Insects. 

The dower thrlps, J. R. Watson (Florida Sta, Bui. 162 (1922), pp. 25-51, 
fiffB. -f). — This |8 a report of observations of flower thrips In Florida, where 
Frankfiniclta hispinosa Morg. Is by far the imwt common ST)ecies in all except 
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the extreme southern part of the State, where it Is largely replaced by F. 
cephalica masoni Wat., a closely related form. Its greatest damage is done 
to citrus. In citrus blooms thrips feed chiefly on the thick fleshy petals and 
stamens, which turn brownish yellow and drop prematurely. While the damage 
done to these temporary organa is of no practical importance, some feeding 
is done on the ovary, or young fruit, and on the expanded tip of the stem which 
bears the fruit (receptacle). About two weeks are required for the com- 
pletion of its life cycle at the time of the year wheu citrus is in bloom. Its feed- 
ing may cause the fruit to drop, and the numerous shallow punctures on the 
surface of the developing fruit may cause characteristic markings which lower 
the grade. The early investigations of the thinning of fruit resulting from 
the attack of thrips have been reported upon (E. S. R., 36, p. 852; 37, p. 050). 

In several spraying experiments trees were divided into three classes, namely, 
those with light bloom, those with fair bloom, and those with heavy bloom. 
“A number of sprayed Irenes with light bloom produced an average of 252 
oranges, whiJe those in the check rows averaged 58. This gave an increase of 
344 per cent in case of sprayed trees. . . . Counts made a few weeks after 
spraying usually have shown about a 50 per cent increase in the number of 
young oranges to the trees as compared with those on check rows. The re- 
duction of this increase to 7 per cent indicates that spraying causes the trees 
to retain, temporarily, more fruit than they can carry to maturity. 

** The feeding of the thrips, both adults and nymphs, on the young fruit causes 
a blemish which lowers its grade at packing time. This blemish is a smooth, 
shining area, very irregular in shape. The surface is slightly sunken and is 
lighter in color than the remainder of the skin.’’ The injury is to the skin 
only, the pulp being unharmed, and the fruit retains its natural shape. The 
extent of this injury varies greatly in different groves and from season to 
season, sometimes nearly 1(K) per cent of the fruit showing more or less marking. 
Taking the average of the State throughout a series of years, probably 25 pe., 
cent of the fruit shows some marking, though considerably less than this is 
serious. 

In summarizing the results of six years’ spraying experiments, it is found 
that one opportune spraying gem*rally reduces the amount of seriously marked 
fruit by 50 per ctmt. If from 75 to 90 per cent of the thrips In a grove are 
killed, spraying is coasidered successful. Of all the Insecticides tested, tobacco 
extracts have been found most satisfactory. One or 2 lbs. of soap to 50 gal. 
of water is said to be a satisfactory spreader, but usually the use of lime 
sulphur at rust-mite strengtli, namely, 1 : 70, is recommended. The advantage of 
lime sulphur over soap is that there are likely to be a few rust mites or red 
spiders in the trees at the time of blossoming, and the lime sulphur Is more 
effective against them. 

The autlior also deals briefly with thrips on tomatoes, on strawberries, on 
deciduous fruits, and on other plants, including dewberries and blackberries, 
mulberries, peanuts, and roses. The characteristics and history of the insect, 
and other flower-frequenting thrips. are considered. 

The apple sucker (Psyllia mall Sch.) in Nova BcoUa, W. li. Bbittain 
(ScL Agr.^ 2 (1921), No. 1, pp. 22-24, — ^The apple sucker, an account of 

the occurrence of which in Nova Scotia has previously been noted (E. S. E., 
47, p. 55), has now spread over a considerable territory, including pairts of 
the counties of Kings, Hants, Halifax, Colchester, and Cumberland, and being 
most abundant in the Wolfvllle and Cornwallis districts. In considering 
control measures It is stated that up to the present time a spray of Blackleaf 
40 at a strength of 0.75 pt. to 100 gal. of water, applied at a pressure of 250 
lbs, at the “blossom pink ” stage, has given the best results. The use of flnel^r 
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powciered tobacco dust containing 2 per ctnit or more of Blackleaf 40 also 
destroys a large proportion of tlie insects when applied at tlie same i>eriocl. 

A catalogue of the California Aleyrodidae and the descriptions of four 
new species, D. D. Penny {Jour. Ent. and ZooL, IJf {11V^2), No. 2, pp. 21-S5, 
figs. 4 ). — ^Tlic author lists 34 sptH'ies of Aleyrodidae as occurring in California, 
together with their food plants and the localities in which they are known to 
occur. The species described as new are Aleyrodcs ensigi, collected on Ulmus 
sp. at Mission San Jose; Asterochiton corollis, from Arrtoslophylas rnanzanita 
at l^ine Hills, San Diego Co.; A. dminiitiH, from tarweod {Chamarhatia folio- 
iosa) at Placerville; and Tct rule nr odes herherti, from black locust at Pleas- 
anton, Alameda Co. 

The woolly aphid of the apple and elm (Kriosoma lauigera Hans.), 11, 
F. V. TuEoiiALn {Jour. PomoL, 2 {JfJ2l), j\o. J, pp. UW~205 ). — Tliis second part 
of tlie account previously noted (K. S. H.. 45, p. GOO) deals with control 
lueasures. 

A new gallicolous apliid of the elm and its symbiosis, H. Aleieri {Bol 
fjoh. ZjOoL Gen. e Agr. ZC Senola Super. Agr. Poriiei. /// {1020), pp. 1S-S2, pi. J, 
f\g, /). — Under the name Enosoina jnopinaiuni, the author descTihes a gall- 
forming aphid which he considers to he distim t from E. Innuginosum and to 
represent a new stK*ci(‘s. 

A rede.seripti on of the type species of the genera of Coccidae based on 
species originally described by Maskell, U and E. Mokuison {U S. Nafl.Mtifi 
/Voe., 00 {1022), (nt. 12, pp 120. pis. 0, fuj.s. .'17 b- -J'his lu’count is base<l upon a 
study of Maskeirs collection of insects, amounting to 507 inimlxu's. including 
unstained slide mounts of nearly all the species present and in most cases 
unmounted material of tlie same sjiecies. Thirty-seven genera and snbgenera 
are deseribed ami discussed, in ad<lition to which one new species, namely, 
Arwplaspis viaskclU, is desorilKMj, The iiaper includes an index to the genera 
and species. 

Observations on two nieiily hugs, Trionymus trifolii Forbes and Pseudo- 
coccus maritinius Khrh. Horn., Coccidat^) , W, S. Hoxigii {Ent. News SS 
{1922), No 0, pp. /7/-"Z7f)).* “These oliservations deni with the clover root mealy 
bug {T. trifolii) and the Baker mealy bug {P. martimus), which has been 
collected from the following additional hosts: Flowering dogwood, roots of 
goldenrod, hackberry, hazelnut, liickor>, mai)le, RJiodendron maximum, and 
wild cherry. 

Ileport on n preliminary campaign against Hie Hibiscus mealybug in 
the Cairo nursery gardens, W. J. Hale {Agr. Jour. Egypt, 10 {1920), pp. 
1-10 ). — The author is of the opinion that if certain trees, namely, Hibiscus, 
mulberry, Grevillea, Zizyphua, lehbek, and Acalypha, are entirely removed 
from the infected area, small gardens might be neglected and the pest kept 
well under control and prevented from spreading by a small continuous 
campaign. 

Tile bagworm (Oecetlcus kirbyi plateiisis Berg) Campaign of 1020— 

1021: Two new parasites, J. Br^thes {El Picho de Cesto {Oeeeticus kirbyi, 
rar, plateiisis Berg). Campafia 1920-21, Dos Nttevos Pardsitos. Buenos 
fnst. Biol Soe. Rural Argentina, 11922], pp. 28. pi. 1. figs. 24 )- — This is a sum- 
mary of information on this pest, Including data on its natural enemies, particu- 
larly the tachlnid Parexorista mridel Among the hymenopterous parasites 
mentioned are the two new species ParaseUgena platemis and Oymnosiylia 
argentina. Reports of control work, by the author, have been previously noted 
(B. S. II., 40, p. 855). 

17819—22 ^5 
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A contribution to the tea loaf roller problem, S. Lkefmanb {Dept. Landh.^ 
Nijv. en Jfandel U)utch BnM Jndie8^, Meded. Inst. Plant enziekten. No. 51 
{I921)y pp, VI-{-83y pis. 25).— This Is a report upon investigations, particularly 
biological studies conducted at Buit(w.org, of several Important lepldopterous 
enemies of tea in Java, namely, Laspcyresia lencostmnn Meyr., GraeUarm 
theivora Wals., and Ifomona coff curia Nietn. The report of studies on natural 
enemies includes descriptions of several parasites new to science. An English 
summary of 8 pages and a bibliography of 22 titles are included. 

Notes on the llesmodiuni leaf miner, Pachyschelus laevigatus (Say) 
(Col.: lJuprestidae) , H. B. Wiciss and E. West {Eat. NcwSy 33 {1922) ^ No. 6\ 
pp. 180"lS3y fig. 1). — The authors have observed this species mining the leaves 
of Dvmiodium pvnduJa at Hutlierford, N. J. At Fairlawn, N. J., adults were 
numerous on lA spcdcza copiiaia, and nunes, apparently of this species, were 
noted on A. bicolor at Boonton, N. J. At Monmouth Junction, N. J., clumps of 
Meihomta canadaisift vv(‘re heavily infested by 11. 

Cloth moths, E. McDaniel {Miclugan Eta. Quart. BvL, ^ {1922), No. If, pp. 
143, 144 )- — ’'rhis is a brief suimnary of the knowletlge of the habits of the 
clothes moth and inean.s for its control. 

Effects following improper methods of extracting Hypoderina larvae 
from the backs of cattle, S. IIauwen (Jowr. Amer. Vet. Med. Assoc., GO {1922), 
No. 0, pp. "The inuiortance of ilushuig the cavity after the ox warble 

bas been removed from the host in order to remove the toxic material and thus 
avoid unfavorable after-effects is pointed out by the author. 

Notes on the myiasis-producing Diptera of man and animals, W. 8. 
l^ATi'ON {Bill. Ent. Research, 1% (1921), No. 3, pp. 239-261, figs. 2).--Tbis 
account includes a key for the identihcation of some of the larvae of myiasl.s- 
producln g Di ptera . 

A trypaneid from Bryonia, Goiiyglossiim wiedenianni Meig., F. Siiaestri 
{Bol. Ijib. Zool. Gen. e Agr. R. Eeuola Bit per. Agr. Portici, 14 {1920), pp. 205- 
215, figs. 4)- — The larva of G. wtedemanni, here considered, infests tlio fruit of 
Brponta alba and B. dioica. A brief account is given of the braeonid iiarasiti^ 
Opius te^iaveus We.snL, which attacks the larva. 

Slieep maggot flies and their allies, I>. Miller (.Vcie Zeal. Jour. Agr., 22 
{1921), No. 6, pp. 321-33 jf, figs. 11). — This is a report of investigations that have 
been conducte^l in New Zealand. 

North American predacious beetles of the tribe Tilliui in the U, H. 
National Museum, A. B. Wolcott {U. E. Nall. Mus. Prov., 59 (1922), pp. 
269-290, pi. 1). — This synopsis of the tribe Tillini of the family Cleridae includes 
descriptions of 10 new forms. 

Preliminary notes on the “ Kadondong ” beetle, Podontla 14*pnnetata 
li., G. H. Corbett an<i M, Yusope (Agr. Bui. Fed. Malay States, 9 {1921), No. S, 
pp. 192-200, pi. J). — This is a preliminary account of a beetle reported for the 
first time in 1920 as seriously damaging the Otaheiti apple or “Kadondong” 
{E%yondAas dulcis) at Kuala Lumpur, including life history studies and control 
work. 

ArgUiis foveicolli® Mars, as a cause of the decay of the culture of roses 
in Bulgaria, S. A. Mokrzecki {Bui. Ent. Research, 12 (1921), No. S, pp. S53, 
S5i, figs. 4 ). — The serious losses in Bulgaria of rose trees, especially Mosa 
damascena Mill., which are extensively grown for making attar of roses, have 
been found to be due to the stem galls of this new and destructive brupestid. 
The pest has not previously been recorded from any locality in Europe. 

The sweet potato weevil in Florida, B. L. Botben (Fla. Plant Bd. Quart. 
Bui., 6 (1922), No. 3, pp. 76-67, figs. i§?) — This Is a summary of information ofl 
the present status of the sweet-potato weevil and of control work in Florida. 
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The baiiaiia weevil, S. M. Cenda5^a {Vhihppine Agr., 10 {1022), No, 8, pp. 
307S76, pl8, 2). — This is an account of VosmopoUteH sordidua Germ,, which is 
a serious enemy of the banana in the l*hilip])inGS and also a serious nest of 
abaca {Muaa ivxlUiH Nee.), the source of the world’s best sliiiddns cordage. 
All varieties of the banana are, at least to some extent, at hi eked, and the 
Bangulanon and Sinamoro l*uti varieties of abaca and iH>Bsibly others are 
Injured by it. TIio normal siu-ead of the i>est is onite slow, its distribution 
taking place principally by transimrtation of inG^sted suckers and rothstocks. 
Infested stools can be fre^'d from it by submerging them in water for at least TH 
hours. The use of formaldehyde has no better elTect than the water in drown- 
ing the \v<‘evil. Data on the extent of its injury and studic^s of its life history 
are reported, and a bibliography of 14 titles is included. 

The bean weevils of California, A. O. I^auson {Calif. Bran Grou'rn* Jour,, 
li (1022), No. 8, pp. 118, 110. ,1).— This is a brief account of bean weevils 

in California. 

Boll weevil poisoning work in 1021, H 15. I5 uo\vn and .T. F. O’Kfu.y 
(Mississippi, Bui. 205 (1021), pp. Il-lli, figs. .?).- -This is a report of work 
carried on in J!)21 in whicli jdats were dusted with ealcium arsenate, which 
was also applied as a water spray alom* and with molasses. Due to varying 
conditions of the soil and the presence of wdlt. no dehnite comparison can 1)0 
druwui. The eomparison between lli(‘ molasses-water solution and the water 
.solution sbow^o<l a difference of 213.4 ll)s. of smi cotton per a(*re in fa^or (^f the 
part treated w ith the inolasseswvater solution. Tiie n^ults obtained show that 
the application of jxdson helped to hohl the infestation down ft>r a while. 

An experimental investigation of the supposed poisonous qualities of 
the granary weevil, Calendru granaria, F. IbaiEL (Amor. Jour. Trap. Med,, 
2 (1022), ho. S, pp. 100-2 1 1 K--Yhr author comdudes that the granary weevil 
contains no cantliaridiu and <‘an not he used as a substitute for the blister 
beetle, nor is there any evidence to indicate that it is n^sponsihle for cases of 
i»oisonoiis Hour. A list of 20 references to the literature is included. 

The cost of honey production, E. W. Atktns (Minn. Uort,, 50 (1922), No. S, 
pp. 181-18 ft ). — In this report on the cost of lioney i>roduction. details of wdiich 
are i)resented, it is pointed out that three fiodor.s are t'ssential in order to 
make lioney prodnetion protitahle, namely, the working out of the most efficient 
system ol management possible in order to cut dowai the cost of production, 
an increase of the average production per colony by improved metliods, and 
the mainteuauce of a fair price. 

Instructions on beekeeping, (2 C. (?uosh (Burma Dept Agr. Buh 11 (1021), 
pp. 11, pi. 1, figs. 9). — This consi.sts of instructions given with an aim to aiding 
the beginner to start beekeeping with the locally available Indian bees. 

Descriptions of some North American sawtiy larvae, W. Miudlkixin (U. S. 
Natl. Mus. Pro<\, 61 (1022), Art. 21. pp. SI, tias. 8). — The species liere treated 
belong to eight genera representing four subfamilies of the Tenthredinidae, and 
one genus (Ai'ordulecera) of the Pterygophoridae. The descriptions are of saw^> 
fly larvae which liave been obtained in eoniietdion with investigations of insects 
Injurious to forest and shade trees and shrubs. 

The lehnenmonoide^ as parasites, F. Stellwaag (Monog. Angetr. Ent. No. 6 
(1921), pp, 100, figs. 37). — In this work on the parasitic Hymenoptera, part 1 
(pp. 3-29) deals with the sexual organs of the female and oviposit Ion, part 2 
(pp. 29-53) with development from egg to adult, part 3 (pp. 53“(53) with bio- 
nomics, etc., and part 4 (pp. 08 -79) with gradation. Part 5 (pp 80-92) consists 
of lists as follows; Parasitic wasps with hosts tliat live in water, plant inhab- 
iting Ohalcidldae, parasites and hypenmrasites of the olive moth (Pf'tips 
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oleelius Fal).) and tha hosts, respectively, of Apantrlcs (ilonicmtus L., Pimpla 
altemans Grav., Oophthora (Pentart/iron) semhUdis Aiiriv., the traubeuwlckler 
or ^rai)e loaf roller {ConchyUs ambiyuella Hub. and Polyclirosis hotrana 
Schiff.), Oenophthira pilJeriann SchilT, the brown*tail moth, gipsy moth, and 
the codling moth. A list of the important literature relating to biological In- 
v('StigHtions of the parasitic H\menoptera, arranged alphabetically and con- 
sisting of more than 124 titles, is included. 

The importation of Apheliniis mail into XTriigiiny to combat the apple 
aphis, and some observations on the life history of this insect auxiliary, 
K. SuNDUicKG and A. T. Peouffo (Uruyuay Defensa Ayr, Boh McnH,y 2 {1921), 
No. 3, pp. 65-81, figs. 1^: oft’'*, ifi Apph Knt., 10 {1922), /SV;r. A, No. 5, pp. 
226, 227 ). — This is an account of the negotiations and work which resulted in 
the introduction of this important parasite of the woolly apple aphid int(* 
Uruguay from the Ihnted States. 

New si>ecies of ichneumon flies with taxonomic notes, H. A. Cushman 
{U. R Nail. Mns. Proc., 60 {1922). Ari. 21, pp. 28, py. 1 ). — This paper consists 
of descriptions of 1 new tribe, 2 m*w g(*nora, and 11 new species of Ichnen- 
monidfe, and n new spech‘s of Ilraoonlda*, together with notes on synonymy and 
generic transfers. 

A contribution to the knowledge of the egg parasites of Oecanthus pel- 
lucens Scop., an achetid orthopteron, F. Silvestiu {Poh Lab. Zool. Ocn. c 
Ayr. R. Scnola Sapor. Ayr. Porlivi, IJf (1920), pp. 219-250, fiya. 20 ). — Of the 
parasites here coiisidercHl, live species are described as new. The genus 
Archirileya is erected for one. 

The parasite of Chrysomphalus dictyospermi Morg. and its introduction 
into Italy, G. Paolt {Coftiraiorc, 68 {1922), No. 15, pp. Jf5t-Jf55, Puft- This 
paper relates to Affpidiotiphaya,^ lounshnryi Perl. 

A revision of the chnlcid flies of the eiioyrtid genus Clirysoplatycerus, 
P. H. Timherlake {U. S. Nail. Mm. Proc., 61 {1922), Art. 2, pp. 10, Pys. 2 ). — 
Three species are recognized hy the author, of which (\ frrrifii, reared from 
J*scadoco('caN ndmontoinae Fov.. at San Diego, Calif., is de.scribed as new. 

FOODS— HUMAN NUTKITION. 

Nutrition [studies at the California Station] iOalifoniia Sta. Rpt. J921, 
pp. 109-117 ). — Analyses made by M. E. Jaffa and IT. Goss are reported of 
avocados, globe artichoke.s, canned and dried pears, various crackers, cookies, 
and similar goods, popped rice, canne<l turtle meat and bouillon, sapotes, 
cherimoyas, California-grown bananas, various bottled soft drinks, and the juice 
of tangelos, an orange-lemon hybrid, and the citrange. 

The chemical composition of marine Invertebrates, F. Rottazzi and G. 
Uiuci {R. Accad. Ltncel, Gomiiato Sid. Aliment. [Rotnei Pub., No. 10 {1920), 
pp. 16 ). — Analyses are reported of a marine alga, lllva lactnya, found In 
abundance near Naples, and of various marine invertebrates from the same 
locality. 

Amino acids in nutrition. — V, Nutritive value of edestin (globulin from 
hemp seed) : Cystin and lysin as growth-limiting factors in that protein, 
B. StTHE {Amer. Jour. Physiol, 61 {1922), No. 1, pp. 1-13, pys. 7 ). — Continuing 
the investigation previously taUed (E. S. B„ 47, p. 3d5). evidence is ptesei!t(i<l 
that edestin is deficient in lysin and cystin. 

The American Red Cross diet In the famine districts of China, H. C. 
EMBRffiY {Amer. Jour. Pub. Ream, 12 {1922), No. 6, pp. 51i, $15).— A diet 
which was adopted by the Red Cross for use In certain famine districts In China 
and which is said to have given excellent results Is described briefly. The diet 
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consisted simply of bread and soup. The bread contained 40 per cent of ground 
peiinut press cake or ground soy bean press cake, or a mixture of tlie two, and 
60 i)er cent of millet flour, cottonseed meal, wheat flour, maize (lour, or kaoliang 
(a grain sorghum). The allowance of this bread for 10 men for 1 day was 
i;i.3 catties (J7.7 lbs ). Tlie ingredients of the soup for 10 men for 1 day con- 
sisted of 4 catties of meal, ot winch at least 1 shouhl be soy besm meal or 
peanut meal, 5 gal. of water, 10 catties of fresh vegetables, i catty of salt, 
i catty of powdered Umeslone, chalk, or lime; and 1 catty of pork, bean od, 
or any other cheap oil. The meal is cooked in tla^ water for 5 minutes. To 
this stock are added the other ingredients, and the whole is boiled not b>nger 
than 30 minutes. If fresh veg<'tables are not availalde, beans are sprouted 
and the bean sprouts used in their plac(‘. 

It is said that all tlie natives on this diet were in si>leiulid health, while 
those in another section who subsisted on a monotonons diet of kaoliang and 
millet W(‘re in poav health, ladling in energy, and v(u*y siis(‘ei>lihle to contagious 
diseases. 

The examination of some Indian foodstulTs for their vitamin content, 

S. N. Ghosk {Hiochem. Jour., 16 (lirjj), A'o. /, pp. Jfj-Jtl ). — With a view to 
determining uhcdher the principal foodslutfs consumed by the mass of people 
in llengal contain adequate \itamiDS, an exaiiiination for vitamin A was made 
of difltu'enl samples of Ldiee, mustard oil, and coconut oil, the prim ipal hits 
used hy these piHiphs and for vdainin J1 of <lals (lentils) and sampl(*s of Indian 
flour. 

(ihee is made from co^^ 's milk or hutfah) milk hy warming th(» raw milk over 
a low flame for about half an hour, cooling, inoculating with sour milk, and 
allowing it to stand until (airdling is complete. Tlie water is then removed 
and the curd churned until it becomes a semisolid mass of buttery consistency. 
Oei'asioiially the iiroducl is uHowcmI to turn ramdd ami then heated and ren- 
dered. Samples of jaire gh(‘e were fouml to furnish suflicient vitamin A for 
file growth of rats when given in (i.4-gni. iiortions daily. Itonielted ghee did not 
Induce growth, but some of th(‘ adulterated snmides (lard, mutton fat, coconut 
oil, and almond oil being friMpieiitly used as adulterants) x\ere fairly active 
wlnui constituting 5 per cent of the ration. Oiconut oil when incorporated in 
the basal diet in 10 ]^vr cent iiroportions and mustard oil 10 to 20 per cent 
induced fair growth. It Is noted in this coiinecti<»n that both tlie oils were 
prepared in India and \\(*re probably not highly refhUHl. 

Six sanqdes of native lentils, including two varieties of J*1in,scolus mnngo, 
1*. radiaiips, Clcvr artctlmim (two v.arieties), and Cajaniis indicus furnished 
suflicient vitamin II in 1-gm. daily amounts to restore growth in rats on diets 
iletScient only in tliis vitamin. Crude at tab (a mixture of wdiefit. and corn 
flour containing the husk of the cereals) and puri* unbleached Indian flour also 
brought about resumi)tion of growTh when fetl in 1-gm. amounts, supplement- 
ing the basal vitamin B defleient ration. White flour proved <h»ficient in 
vitamin B. 

Observations on the distribution of fat-.soUible vitamins in marine ani- 
mals and plants, J. Hjort (Kop. Soc. [London], Fioc., /Kcr. li, 9S {1922), Ao. 
B 654f pp: pU i, — Attention is called to previous observatlon.s 

that the growth of fish in Norwegian waters is almost entirely conlinetl to the 
spring and summer months, and that this rapid increase in growTh is accom- 
panied by a decided increase in the supply of fat. In the herring the fat is 
deposited in a special peritoneal fat organ and in tlie cod in the liver. With 
a view to determining whether this change in growth, particularly in the 
amount of fat, Is connected with the availability of certain kinds of food, pre- 
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liininary studies have i»een made of the coiiteTit of vitamin A in green algae, 
diatoms, shrimps, and prawns, and also In cod and herring. The material 
to be tested was administered to rats as tlie sole source of vitamin A, either 
in (ho dried state or in the form of the cil extracted from the material by 
benzene and acetont* and subsequently taken tip in olive oil. The oil was ad- 
ministered from a pipette in a counted number of drops. 

Fresh seaweed. Ulvu lavtuca, when kept in cold storage brought about an 
increase in the growth of ruts if administered in 1-gm. amounts. The same 
weiglit of dried seaweed causcnl a more proiioum'ed increase in growth. The 
extracted oil in amounts (‘qniAalent to 54 mg. daily also ('aused a marked in- 
crease* in growth. 

Jlats feii on dried diatoms, O.S gm. daily, showed at tir.st a sharp increase 
in growth, followe<l by a dex'line. The oil in the same amounts as that of 
the seaweed gave a marked increase in growth. It is suggested that the de- 
cline on the dried material may he due to the liigli content of silica in tlie 
diatoms. Fresh slirinii>s and prawns ad liliituin <miised a marked increase in 
the weight of the rats, but the extracted oil was without elTect. Herring oil 
proved rl(‘h in vitamin A, as did also fre.sli and dried cod roe. Two gm. of the 
fn^h roe and 1 gm. of tlie dried proviMl sutlicient to cause rapid growth. The 
fact that the oonimerciull> (Iried roe jiroved as edlckad as a source of \Itamin A 
as fresh roe Is considenHl of signitican(*e on account of tlie extensi\(* practi(*e of 
drying lish and fish products. 

These observations are thought to indicate tliat vitamin A originates in 
sea plants in a similar way to that in land plants, and tlmt marine animals 
obtain these vitamins directly or indirectly from the plants. 

Vitamins and the future of inargarin niannfucltire, i\ Ft.nk {(^hem. Affc 
{Netv Vor/w], SO {10S2), No. 5, pp. 227- 2S0 ). — Tn tliis lecture, delivered before 
the Institute of IMargaria Manufacturers, the author discusses the foixl value 
of oleoma rgarin as compared with butter, presenting evidence from the litera- 
ture that margarin di tiers from butter from a nutritjoiial standiHilnt cblefiy 
in its diminished <'ontent of vitamin A. The suggestion is made that this 
dilTerence may be partially eliminatwl by a better sele<*tlon of raw matcwials 
and the use of methods of nuinufacture which will not be destructive of vita- 
min A, or entirely eliminated by the incorporation into the product of n small 
amount of cod liver oil. 

Vitamins, II— V {Biochem. Ztschr., 126 (1922), Xo. 5-6. pp. J 89-280, fipft. 
8S ). — III continuation of the series previously noted (!]. S. U., 46, p. 204) four 
papers are presented. 

II. 19ie acrelc) ation of fermentation hp e.vt^ax'ls of animat organs, S. Frilnkel 
and J. Hager (pp. 180-226). — The results are rejiorted of an examination by the 
method outlined in the tlrsl paper of the relative fermentatJon-ac<‘elerating 
power of different animal organa and tissues. The extracts were prepared by 
freeing the organs from blood and fat and extracting them with 80 per cent 
alcohol. The yellowish extract thus obtained was evaimratcxl in vacuo at a 
low temperature, the atpieous solution remaining shaken with ether in a shak- 
ing machine to extract the dissolved fat, hc-ated on a water bath to evaporate the 
alcohol and ether, and the extract made up to 50 cc. Ten ec. of this extract was 
used to determine its content of organic matter and 1 ce. for testing the ferinenl* 
Jug i>ower. The results obtained have l)een calculated in two ways, first, a« the 
volume of OOa obtained fnjiu 0,1 gm. of extract and se<*ond, the volume 
of COa from KX) gm. of the original material. The values thus obtained 
are, respectively, as follows: Anterior pituitary gland, dried, 1.8T and 02.18 cc*. ; 
posterior pituitary gland, dried, 1.94 and 106.4; bog muscle 3.72 and 61.73; egg 
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white 3.83 ami 30.00 ; ovaries 5.42 ami 42.25 ; pancreas 0.03 ami 53.57 ; liver 0.54 
and 119.2; sw'eethreads 0.87 and 107.5; thyroid 7.02 and 55.28; bones 7.41 and 
10.30; calves’ brains 7.47 and 112; testicles 7.50 and 00.33; heart muscle 7.71 
and 140.7; spinal cord 8.17 and 83.41 ; adrenals 8.2 and 07.25; thymus secretion 
0.07 and 70.07 ; yolk 0.28 and 40.14; secretion of the larj^e intestine 0.00 and 
104; beef inimcle 0.87 and 130; jrastrh* juice 10.09 ami 0.5.78; cerebrum (gray) 
10.22 and 108.0; lungs 10.00 and 80.35; cereiiellum (white) 10.02 and 180.5; kid- 
ney 14 30 and 211.5; s(H‘retion of the small intestine 14.88 and 122 8; and cere- 
bellum (gray) 22.30 and 408.0 ce. The extract of bone marrow caused no aecel 
m-alion of fermentation. 

III. 77/c irniieuiatio}i-avv( Ivraltnu vj fnivis o/ plants and the avtion of (holin 
and antino ethpL alcohol on fenncntation, S. Frkiilad and A. Scbarf (pp. 227-204 ). 
A similar study to the above was made witli fresh green vegetables, legumes, 
root \egetables, ami unroaste<l ami roasted eoftee lK‘ans, 3'h(‘ vegilabicss in 
genej'al were tested in the fresh .state aftm* b(*ing trnuiml and e\tract(‘(I with 
airobol as described for the animal extracts. The results obtained, calculated 
on llie basis of 0. 1 gin. of the €*xtraet and DH) of the original material, 
were, respectively, as follow’s: White Hour, 1 J2 ami 1..5 c<*., carrots 1 12 and 8.7 
whole wdieat Hour 1.54 and 4 08, radi.sh 1 57 and 10.2.5, roasted coffee 1 05 and 
47..50. onions l.(i7 and 07.5, le<‘k.s 1.7J ami 31.51, garlic 1 S.5 and 15.07, corn germ 
1 80 and 20 3, green coffee l.SO and 10,78, cliiNes 1.03 and 131.11, cabbage 2 03 
and 48.05, It'Hlil.s 2,28 and 0 11, i>eas 2 3 ami 10 02, kolil-rabi 2 05 and 57 2S, pota- 
to's 2,97 ami 23.20, cookc'd lettuce 3.04 and 20.2<), corn 3 23 and 12 07, beans 4,32 
and 27.9, parsley 4,33 and 05 01. spinaeh 4 47 and .5.5.0, heail lettuce 4.70 and 
35.07, ami celery 10.10 and 37.7 cc. In eoinpansun wdtii fiies4.‘ ligmres, the values 
obtained for yeast w'ore 7.74 and 30.34, resiieclivt'ly. 

Tht'.se results .show in general that legumes and root vegetables have the 
W'eakest, green leaves a strongt*r, and alliaceous plants (he strongest action. 

Oholin and cholanuii, -amino ethyl aI<u>hol, had an inhibiting effect. 

IV. ExiHrimcnts on the adsorpi ton of rHtanuns^ S. Fninktd and A, Scbarf 
(pp. 205-208). — The relative ad.'<<}rpti'e capacity of fuller’s earth, kaolin, ami 
aluminum hydroxid for vitamin It was tt^ted by <le(ermining the ferinentiiLiou- 
accelerating i>ow'er of a given umoiint (*f yeast ext rad before and after sliaKing 
for a given length of time with equal weights of the three adsorbents. As tested 
in this way, fuller’s earth apiieared to adsorb llie vitamins to a considerable 
extent, kaolin completely, and aluminum hydroxid not at all, thus indicating 
that the vitamin has basic properties. 

V. Further ej'pariments on the chemistry of the vitamins, S. Fniukel and 
A. Scbarf (pp, 200-280). — Further attempts at isidating vitamin II are re- 
ported. The foundation material tirst employed was a commereial rice bran 
extract, Orypan. Tills wuis dissolved in water, treated with basic lead ace- 
tate to complete precipitation, allowed to stand for 24 hours, ami tlien liltered. 
The filtrate was treated with hydrogen sulphid to precipitate the excess lead, 
filtered, the hydrogen suliihid expelled vviili carbon dioxid, and the solution 
concentrated in vacuo to 100 cc. The concentrated solution was treated with 
a concentrated alcoliolic mercuric ehlorid solution, left several days ui tiie 
dark, fiittTed, and the precipitate w^ashed with more of the mercuric chlorld 
solution. The mercury was removed from the tiltrate with hydrogen sulphid, 
the solution neutralized with lead carbonate, the remaining lead precipitated 
with hydrogen sulphid, and the last of the hydrochloric acid removed with 
silver carbonate. Hydrogen sulphid was again added to remove completely 
any traces of metal, and tlie excess removed by carbon dioxid. The neutral 
iiltrote was tested for activity by the fermentation test and gave a strong 
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inhibiting!? reaction. The mercuric chlorid precipitate was suspended in water 
and hydrogen sulphid passed through. The mercuric sulphid formed was 
lUtered, waslied well, and the hydrogen sulphid removed from the tUtrate 
with carbon dloxid. The filtrate was neutralized with lead carbonate, the 
resulting lead chlorid filtered off, and the filtrate evaporated in vacuo in a 
current of hydrogen. Hydrogen sulphid was again added to remove the rest 
of the lead, and the excess removed as before. Silver carbonate was then 
added to the solution until Congo paper no longer turned blue. After filter- 
ing, the filtrate was again treated with hydn)gen sulphid to remove the last 
traces of metal, and excess hydrogen sulpliid removed as before. A part <)f 
tins liquid was made alkaline with sodium bicarbonate and shaken witli 
several successive portions of amyl alcohol. Idle amyl alcohol fraction was 
shaken with several portions of hydrochloric acid to remove the base. 

Both the amyl alcohol solution and the hydrochloric acid water golutit)n 
contained a carbohydrate which did not reduce Fehling’s solution until after 
hydrolysis with liydrochloric acid. The iionhydrolyzed solution gave with 
oc-naplithol and concentrated sulphuric acid the Meliscli reaction, hut did 
not give the orcin reaction for pentoses. Tlie hydrolyzed solution gave, on 
warming with p-nitroplienylliydrazin, a noncrystalliiie precii)itate. When a 
portion was decomposed \villi absolute alcobol an inorganic residue was left. 
The sirup was evaporated in vacuo in a current of hydrogen \vitb the forma- 
tion of inorganic crystals. The absolute ah‘ohol filtrate was treated with an 
excess of alcoholic platinum chloritl and allowed to staml over night. The 
crystalline precipitate which formed was recrystallized from water, and on 
drying at (1. gave an elementary analysis corresponding to clioli'n 

jdatinate (CjsHuNOCl l^PtOU. The filtrate wa.s too small to test for activity. 
It is considered of signilicaiu'e that in early vitamin work Suzuki, using a 
different method of isolation, had arriviMt at the conclusion that the nnti- 
nenritic \itamin is a compound of cholin, dextrose, and nicotinic acid. 

A sec(»iKl u( tempt to isolate the untinoiiritic vitamin was made along the 
same lines, using preswd yeast ns a starting i)oint. The crystalline i>latinuin 
precipitate again proved to he identical with cholin plalinate and to be 
inactive. The filtrate froetl from platinum with hydrogen sulphid and from 
hydrochloric acid with carbon dioxi<l proved very reactive, but on evaporation 
crystals were formed which were inactive. On treating the alcohol solution 
with ether, a fraction sojiarated which was inactive, but a drop of the remain- 
ing sirup proved active. The small amount of sirup was dissolved in water and 
precipitated with aqueous mercuric chlorid. After a tew days a precipitate 
foi*med wliich was too vsrnall in amount to he analyzed, but which proved to 
be active. 

On repeating the entire i>rocess with a large amount, 5 kg. of fresh yeast, 
enough of the precipitate was formed to make a micronitrogen analysis. 
The substance contained 4.75 per cent of nitrogen and gave no carbohydrate 
reaction with the Molisch reagent. This is thought to indicate that the 
vitamin is not a gluoeosid. 

Vitamins, VX, IT. Sammartino (Bioel/om, Ztschr., J25 {1921) y No. 1-4* VP* 
25-4^* ^3 ). — Preliminary experiments having shown that vitamin fBV] 

acc^elemtes zymase action, its elfe<*t on other enzyins has been studied. 

dlie vitamin solution was found to have no appreciable on the activity 
of pepsin, trypsin, or taka diastase. Experiments with catalase showed that 
in alkaline solution the vitamin appeared to stimulate and in acid solution to 
retard catalase action. 
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Evidence of pancreatic disorder in rickets, E. I>odds {Brit. Med. Jour.^ 
7^0. 3196 {1922) f pp. 511, 512 ). — Kvitionoo is presented of a decided increase in 
(be (liastatie power of the nriue in cases of active rickets, followed by a de- 
crease to noriiiul dnrinj]: convalescence. There was also noted an increase in 
the fnt content of (he lec<'s dnrinj^ active ri(ivets. As the result of these find- 
ings, the author advances the theory that a pancreatic lesion is involved in 
I'ickets, and that this would result in a low production of fatty acids and a 
poor Jibsorption of calcium. 

Use of the carbon arc light in tlie pi*<‘vention and cure of rickets, A. F. 

Hkss and L. J. Ungku (dour. Anirr. Med. A.swoc., (1922), No. 21, pp. 1596- 
1598 ). — The white flame ('arbon arc lamp has proved to be very etfective in the 
treatment of infantile rickets and in tin* prevention of rickets in rats. The 
carbon lamp was similar to but smaller tbaJi those employed in taking motion 
])ictures, and utilized a current of 3(1 ami>eres and 110 volts. A coarse mesh 
wiiH‘ s(Tt‘en was plac<>d in irmit t)f ibe lamp. TI»e infants, entirely naked but 
with their eyes i)rot(Htc<l from the light, were exposed for one-half hour at a 
(listaiice of 3 ft. or for one or (wo hours at a distance of 9 feet. 

As shown by cliiiic‘al A -ray and cliemical examinations repeated at least 
e\ery inonlli, this tribal ment resulted in a rapid subsidence (d the signs of 
rh'kets, accompanied l>y a constant increase in the inorganic phosphate of the 
bloo<l. Of int(‘rest in tlus connection is the observation that while attempts to 
cure infantile rickets by rathei large doses of secondary potassium phospbati; 
(RjlTPOO ill addition to the ordinary diet wore unsuccessful. tluTe were prompt 
and deDnite evidence.s of cure when the carbon light tlierapy was substituted 
for tlie phospbaliN tlie cure ai»pnrently being hasteiied in some cases by the 
l)re\iouH administration of phosi)hat(‘. 

It is pointed (Hit in conclusion that the carbon arc lamp has ad^an^agcs over 
the mercury vapor (piartz lamp in the treatment of rickets in that it is coin- 
]>arative]y inexpensive and its rays are nonirritating to the skin. It is sug- 
gesti'd that in rk*k(*ls clinics or in child-caring institutions such lamps may 
pro>e ser\ i( (*al)le during the winter ami spring inontlns for protecti\e therapy 
tor groups of children. 

The effect of cooling power of the atmosphere on body metabolism, 
d. A. ( hViNri'UEi.i,, 1>. H AuiiooD-Asii, and U. Hir.L {dour. ]*Itj/moL, 55 (1921), No, 
3~lf, pp. 25f)-261f ). — Experiments conducted upon two subjects to show the 
elfects of out-of-door and indoor conditions upon metabolism are reported 
briefly. The metabolism ^Ya8 <‘alculated by indirect calorimetry after the sub- 
ject hud been sitting quietly for half an hour in a room un<l(‘r ordinary condi- 
tions and out-of-doors at temperatures such as to give high cooling without 
causing shi\ering. The data obtained indicate tliat tb(‘ basal metabolism is 
raised by cool out-of-door conditions, 

Ob.servntions on metabolism: Research at the seaside, L. Htli. and J. A. 
Oamhjkll {Lancet [London], 1922, f, No. 14, pp. 675, 676 ). — Data are given on 
the resting metabolism of four subjects from 2 to 4 hours after breakfast and 
after sitting quietly for half an hour in the open air or in a shed, and of the 
metabolism of the same subjects walking along the shore, paddling, and bathing. 

The ilgurt's for the resting metabolism of these subjects proved to bo on an 
average 34 per cent above the basal metabolism measured in a close'll calorimeter, 
tind the figures obtained while bathing were 5, (>, and 7 times ns high as the 
testing metabolism. The metaboHsiu during paddling was higher than that 
during walking the stime distance at the same speed, and that of walking heav- 
ily clothed was much higher than that of walking in a bathing suit 

Metabolism of children undergoing open air treatment, heliotherapy 
and balneotherapy, L, ITinn and J. A. Campbell {Brit. Med. Jour,, No. 3191 
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(1922), pp. S0J-30S). — The metabolism studies retmrted in this paper were 
conducted by the Doughis-Haldane method of indirect calorimetry on children 
crippled with surgical tuberculosis and undergoing open air treatment with 
direct exposure to the sun (heliotherapy) and in some cases balneotherapy, 
immersion in the sea. 

Clilldren who had been under treatment for many months showed a basal 
metabolism averaging 40 per cent higher than the Bonedlct-Talbot standards 
for children of the same weight (K. S- It., 45, p. 561). It is considered of sig- 
nificance that those who pigmented well gave about the same values as those 
who did not pigment well. This is thought to indicati‘ that the rise in meta- 
bolism was due more to exposure to the open air than to lielioUierapy as such. 
That open air conditions are responsible for higher metabolism is indicated 
further by the fact that children on admission to the hospital and lying in 
well ventilated ciihiclos gave results about 20 per cent higiuu* than basal stand- 
ards for closed calorimeters. 

Balneotherapy was found to increase the mctubolism mucli alu)ve the resting 
level. 

A eomparison of results obtained with the same subject in siiiinner and in 
winter under ordinary conditions of open air treatment showed that the winter 
results were on tlie whole higher than those obtained in tiie summer. Tlie 
metabolism of the same subjects placed in a warm room at about 70^^ F. was 
in all cases dwreased, but was still above the basal standjirds of Bem^lict and 
Talbot. 

Observations on the resting metabolism of children and adults in 
Switzerland, L. Hill, J. A. Caaipukll, and B. Hudson {fint. Med. dour.. No. 
SI 93 (1922), pp. 385, 38()). — Further evidence that (‘Xpusure to Ihe cooling 
power of the atmosphere residls in an increase in metabolism is furnish(Hl in 
data obtained on the metaboli.stn of children witli surgical tuberculosis and 
of adults, some of whom >vere iK'althy ami others sutTerlng from tulierculosis 
exposed to a greater or less extent to the winter atmosphere in Swil/.m’land. 
The observations were made by the Douglas-Haldane method of indirect 
calorimetry after a light breakfast. 

The metiibolism of the children was from 50 to 225 per cent above the basiil 
standards of Benedict and Talbot for childrcm of tiie same weight (10. S. K., 
45, p. 56). In the case of the adults, assuming as standards a basal metabolism 
of 40 calories per square meter per hour for men and 65 for women, tlie 
metabolism was from 38 to 70 per cent above the normal. 

The authors conclude tliat those cases will benefit from exposure which can 
respond to it by adiH]uate increaseil metaholisni and digestion and absorption 
of food. 

Tables, factors, and formulas for computing respiratory exchange and 
biolog:ical transformations of energy, T. M. (Urpentku (Vaniepic InM. 
Wash. Puh. SOS (1921), pp. 123, lig. 1). — Tlds publication consists of a collec- 
tion from various sources of tables and conversion factors needed in calculating 
results from measurements obtaiiunl by several types of respiratory exchange 
apparatus, particularly the Uegnault-lieiset and the combination of spirometer 
valves and breathing appliance, and of formulas and tables for predicting basal 
metabolism at all ages. A section giving the method of construction and calcu- 
lation of the tables precedes the tables themselves. 

ANIMAL PEODXrCTION. 

Introduction to heredity, li. Goi^dscBmidt (fHafukrung in die Fcrer- 
hungswissenschaft. Leipi^ig: Wilhelm EngeUnatm, 1920, 3. e4„ rev. and enl., 
pp, xn-\~519, figs. 118).— in this, the third edition of the Ixxik previously noted 
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(E. S. Km 33, p. 43)6). the results of tiie more re<*ent studies in heredity Jiave 
l)een added. 

A peculiar mode of inheritance and its cytologieal explanation, O Wjngk 
(Oompt, Rend, mb. Cartabenf, U iJOm, No. 11, pp. 10, pi. 1 flos. g).— The 
results are g:iv€»u of cytolosical invc'stijLifatioiis made in st\Jdyinj< the method of 
inheritance of the hhu'k spot on the dorsal fin of LebifitcH vciiculaHtu reported 
l>y Schmidt (E. S. K., 45, p. 870). Spermatogenesis and oogeriosis are described 
ns they were found to occur in this fish. In spermatogen(*sis at the n'duction 
division of the primary sr)erinato<*yte tlie chromosomes appear very clearly, 
|>eing li8 in numher and regidari.v pla<*ed, with 38 around the outside and 30 
inside of the clump. All were oval and of practically the same shaiie. In the 
(*ase of the female it was more (lifficult to count tlic chromosomes, hut 4G seeuie<l 
t(; he the somatic numher, imlicating that the number of chromosomes is the 
same in both males and females. Idmitations are suggested for the use of the 
terms “ limited” aiui “sex liidved” inheritance, and “one sided masculine” 
inheritanee is sugceslisl as applying to the t^pe described by Schmicit in 
Iicbistes. 

I>ice casting and pedigree seleetion. — Experiments which picture mathe- 
matically close' analogies between dice casting and c<‘i‘tain breeding phe- 
nomena, H, JI. Lacohijn (dent ties, 6‘ {tU21). No. If, pp. SSl/S.OS, ftps. 8). — This 
is a discussion of the similarity which exists between dice casting and certain 
idiases of actual breiHling. Tables are presented showing biometrical studies 
of dice-casting experiments. 

Current maps of the location of the mutant genes of Dro.sophila melano- 
gnster, K. BariKU.s {Natl. Acad. Sci. Proc., 7 {1021), ho. pp. 121-132). — 
The aiitlior pre.sents a revised map of the chromosomes of />. inclanoyastcr 
showing the l<M*atlon of tlie mutant genes, wliich is nmcli more eomplete than 
any inaj) which has been previously publi.slusl. 

A further report on species cros.ses In birds, .1. C. PniiTies {(rcneiics, 6 
{1021), No. If, pp. 366-333, fuj^. 5).-'- This is a report of the continuation of the 
o\p<‘r nients in (*rossing diK'ks and pheasants previously noted (K. S. K., 32, 
p. 8G9: 34, p. 504), 

In mating the Fi hybrids rt‘sulting frojn the mallard and Florida iluck crosses 
the 38 Fa mules produ<*ed contained birds which very closely resemhlcHl the 
mallard and fhe Florida parents, with all gradations between and some mixeni 
types. The Fa females show’od about tlie same variat.oii as would be found 
among mallard females, (bossing Fi’s bac'k to mallards produced 13 males, 30 
of whic'h rcwmbled mallards exc'ej)! that the neck ring was not complete. The 
23 females produced were in some lo.stn'cts nondistinguishable from jmre 
mallards. 

Of the 23 Fa males obtaiucHl from mallard X black duc’k crosses, none .stMuued 
to approach either parental type us in the mallard X Florida ducks, lii further 
experiments with so-called freak mallard and black duck crosses, it w^as found 
that freak females were not produced, perhaps due to lethal factors. 

Sex linkage, as stoined tM)ssible in previous experiments with Gold and I^ady 
Amherst pijoasnnts, was completely disproved by further crosses and eight hack 
crosses, 8egrc*gation in the Fa males was in no case comi>lete, hut all birds 
showed some characters of each wdth little evidence^ of linkage. The sexes re- 
IKjrted In thc*se crosses and hu<*k crosses with pheasants showed 100 males to 
331 females. 

Crosses between Black Ivallj and Silver pheasants produced intermediates in 
the Fi generation, and the Fa’s varied from the F, to one w'hi(!h was almost all 
black. 
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Color of crossbred calves, J. J. Hooper (Jour. Heredity ^ 12 (1921)^ No. 10, 
p. 480 ).—TIiq offspring of five matiiifjs of a piirebi-ed Holstein bull with pure- 
l>re(l or liish ^irofle Jers(\v cows at the Kentucky Experiment Station were of 
the following colors: Two all bhick, two black anti white as Holstein, and one 
black body with white legs. JMating a grade black Holstein cow with a Jersey 
bull produced an all black calf. 

Sex ratios in fetal cattle, F. M. Jeweix (IHol. Huh Mar. Biol. Lab. Woods 
Iloloy il (1921), No. 5, pp. 259-271, fig. 1). — In studying the sex ratios of fetal 
cattle, observations were made on l.OCK) fetuses at a Chicago slaughterhouse as 
to the sex and the length of each fetus. By classifying them according to the 
variations in length of 10 mn., it was found i>ossible to study the differences in 
the sex ratio according to the approximate age. 

While there was some variation in the sex ratios of the different ages of 
fetuses. esiKH'ially in the smaller populations, the data indicate that there is no 
greater mortality of one sox during the early development than in the other, 
since the sex ratio of 123.21 as determined for the total was rather closely 
maintained throughout. Data collected from ])re(Hlers on l,7d7 Siiorthorn (‘alves 
and 2,03G Holstein-Friesian calves showed, respectively, sex ratios of P7.87 and 
07.CG, The difference between these ratios and tlie ratio of 123,21. as ol)laine<l 
on the fetuses, is tlionght to he due to breeders not reporting l)otb sexes alike 
or to errors in sampling, and not to any greater mortality of one sex during 
fetal life. 

fNutritive value of cereal hays, root crops, and some California 
grasses] (California I8ta. Hpt 1921, pp. 36, 87, 39, In cooperative^ 

work between llie divisions of agronomy and nutrition, analyses of the nutrients 
are reported for rye, wheat, oat, and barley hays for the (‘iitire hay and for the 
leaves, heads, and culms, ns well as for the following root cto])s: Danish Slud- 
strup, Colossal lied. Yellow Intennedlute, and (ilant Yellow Intermediate man- 
gels; Kentville sw'edes ; Danisli (Jmmpion and White Belgium carrots; <Iian1 
Half-Sugar beets; and Coldeu Tankard stock lK*et. 

Analyses of the fot^ding value of the following grasses, as determined by 
M. E. Jaffa and H. Goss, are also reported: Fine leaf ultiiarin (Erodinm 
cieutarium), large leaf altilaria (U. mof^chatum) , Napier grass (PcnnUctum 
purpureiim) , Asti'agnlus stipulaivs, t^olanum hullatum, African millet (Eleusine 
coracana), St. Augustine grass (Btenaiophriim anwricvmuii) , Kikuyu grass 
(P. longisiyhun), Para grass (Panicum barbinode), and smooth and hairy 
Napier grass grown under greenliouse t^mditions. 

The diietetic value of cereals and tlitdr products, W. J. Colebatch (So. 
Aust. Dept. Agr. Bui. 155 (1921), pp. 16). — In Ibis pap(*r analyses are pre- 
sented of the wdieal, oat, barley, and rye plants cut at different stages of growth, 
and their relative values as green forage, silage, hay, grain, by-products, straw, 
and chaff are discussed. 

The nutritive value of the sunflower plant (Calif omia Sta. Rpt. 1921, pp. 
37, 38 ). — An analyses of the sunflower plant fully matured by the division of 
nutrition showed water 78 i>er cent, protein 2,94, fat 1.6, crude fiber 7.61. 
nitrogen-free extract 7.98, and ash 1.87 i)er cent. 

[Feeding stuffs analyses in Florida], li. E. Bose (Fla. Dept. Agr. Quart. 
Bui., 32 (1922), No. 2, pp. 181-186, 201-217).— Thlf^ report of the Florida State 
chemist includes tables showing the values of protein, fat, and carbohydrates In 
feeding stuffs, the average composition of feeding stuffs, and analyses of sam- 
I>les of the following sold in the State: Cottonseed meal, velvet bean feed, 
wheat bran and scre‘enlngs, gray wheat shorts, wheat shorts with ground screen- 
ings, unhulled peanut oil feed, and various proprietary stock and i>oultry feeds. 
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Beef cattle range experiment (Calif ornui ^Sta. RpL 102 J, pp. 12ff, 125 ), — 
Efforts by O. H. True and G. H, Wilson to determine the most economical age to 
market steers and studies of Uie amount of hay necessary to winter range 
cattle are reported. It was concluded that cattlemen could well afford to feed 
range cattle more liberally during the winter. Twenty-five calves, after wean- 
ing, were placed on alfalfa pasture from December 14 to April 14, during which 
time they made an average daily gain of 2.2 lbs. per head. 

The feeding of dry-farm crops to range steers in eastern New Mexico, 
J. L. Lantow and II. J. Clkmmku (New Mexivo .S/a. liul. 121 (1022), pp. 10, 
/fffs. 3 ), — To determine the value of home-grown New Mexico feeds for range 
steers a 110-day feeding expcuinient, beginning November 11, 1921, was carried 
on by tlie animal husbandry dei)artment of the station in cooperation with the 
Dtlice of the Dry-Land Agriculture, V. S. D. A., in which two lots of 15 yearling 
steers each were fed in open lots, jirotected only l)y windhreaUs of buildings 
and trees on the north and east. I.ot 1 received a ration of ground milo grain, 
sumac sorghum fodder, and (ottonseod mt'al, whereas the ration for lot 2 was 
composed of ground milo, kafir silage, and cowpea hay. 

The summary of the data collected from the experiment appears in the table 
iielow, wliich sliows the Hverag(* weights of the steers in each lot, the average 
daily gains, the a\erage daily ratimis, and the number of pounds of pork pro- 
du(*eil by 0 hogs following the steers in lot 2 and 11 in lot 1. Eight of those 
liogs, however, vere added close to the end of the test. The hogs receiv^ed no 
(‘Xtra feeds. 

Summari/ of ItO-itop Hirer frcOhig irst. 
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From (he results of the test, (he authors coiududc tiiat steers furnish an 
cfhclenl method ot dis}>osing <»f sniplus fodder and griiin raised in good y('‘ars 
in the dry land s(^ctioiis of New M(‘xico Sumac, sorghum fodder, and cowpea 
luiy were found to he satisfactory Lvds for stem's in a properly balanced 
ration. 

Data on the yields of varieties of sorghum, corn, and c(»\vpea hay are gi\eu, 
most of which have been previously noted (E. S. U., 47, p. 833). 

Bhorthoni breeders’ guide, 1921 i/,o/i</ott: Shorihoni Noc , [//)?/), pp. 
107, pis, 4, figs, 200).— Ill this edition of the Shorthorn breeders’ guide for 
1920-21, several articles are included of specdal interest to Shorthorn breeders 
and showmen, most important of which is a Short History of the Breed, by 
U. Bruce. 

[Cattle and sheep breeding in India] (India [Dept. Agr.) Rev. OpetaiioriH, 
1020-^21, pp, ^£1-7/7). — An account is given of the cattle and sheep breeding 
operations in dilTereiit sections of India. 

Sheep breeding (California Sta. Rpt, 1921, p, 133).— In studies by J. F. 
Wilson, records on 105 Hambouillet, Hampshire, Shropsiilre, Southdown, and 
Romney ewes showed tlie average gestation period of single lambs to be 
348.04 days, twin lambs 147.2 days, and triplets 145.3 days. Of the lambs 
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dropped, 47.39 ])er ci'iit were singles, 5.57 per <‘ent were twin ranis, 13.74 per 
eent were twin ewes, and 28.57 per (‘ent were twin slbs (ewe and rain). 

Meudelism in fur sheep crosses, R. W. Duck (-/owr. Heredity, 12 {1021), 
'No, 0, pp, JHO-JflS, fif/s. 2). — The results of Karakul slicH‘p breeding by F. E. 
Pawley, of Fayetteville, N. Y., from 1912 to 1920 are reported. The black 
color, curl, density, and luster of the fleece as jHissessed by Karakul sheep wore 
found to behave in (‘rosses with other breeds as dominant Mendelian charac- 
lers. An outstanding ptvuliarity, h<»wover, in the results was the appearance 
of a red sheep. 

Texas Station to undertake determination of wool shrinkages, J. M. 
JoNKS (Nail. Wool Oroirer, 12 {1922), No, 4 , pp, 17, 18, ftp. 1), — It is noted that 
a wool scouring plant has bmi established at the Texas ExiH^riment Station 
to make determinations on the shrinkage of w'cafl during scouring. 

Annual wool review% 1921 {BoHlon: Natl, /Uwc. Wool Manfrs,, 1922, pp. 
105-220, pis. 5, flys. 5), — This is the thirty-third annual wool review issued by 
the National Association of Wool Manufacturers, of which the review for 1920 
was previously noted (E. S. R., 45, p. 09). The important events in the Ameri- 
can wool industry in 1921 are discnsswl, as well as the estimated wool produc- 
tion by Slates and by countries, the imports and exports and wool on hand, 
and the comparative prices at different markets. Tables are also presented 
showing the mnuber of sheep in the dltferont countries and the numbers slaugh- 
tered at 10 different markets in the United States. 

The wool yearbook, 1022 (Lofuloii: Marsden cf Co., Ltd,, 1922, H. ed., 
pp. fUls. 160). — This volume deals mainly with the manufacturing 

of wool, but also includes discussions of statistics on tin* world's wool supply 
and markets, as well as a 43-page glossary of wool fabrics and textile terms. 

The water buffalo, H. P. Garland {Saco, Me.: (iarlnnd Manfr. Co., 1922, 
pp. 51, ftps. 38). — This book gives a descriidion of the characteristics and habits 
of the water buffalo, explaining its uses as a beast of burden and for milk pro- 
duction. The main inirpose of the work, however, is to descTibe the manufac- 
ture of loom pickers from water-buffalo hides. 

The northern pig from birth to market, J. II. Shkiu’kkd (North Dakota 
fMa, Bui. 156 {1922), pp. 28, ftps. /I).— The general principles of handling and 
feeding pigs from farrowing to marketing time is dlscnissed in a iMRUilar man- 
ner, with special refereru'e to the methods employed at tin? station. The results 
of a lest with three lots of 30 pigs averaging from 40 to 50 lbs. at the start 
of a KKl-clay feeding trial on alfalfa pasture and of a trial in bogging down 
corn with two lots of 48 pigs for 57 days are also reported. 

In the trial on alfalfa pasture, which began on May 19, 1921, 1 acre was 
allowed each lot, with a grain ration of CO parts of corn and 40 parts of shorts. 
In lots 1 and 2 the grain was fed at the rate of 2^ and 3^ lh.s., respectively, per 
day per 100 lbs. of live weight, and in lot 3 the grain was self-fed. The 
average daily gains were, respectively, 0,78, 0.93, and 1.14 lbs., and the gralit 
(onsumed per 100 lbs. of gain was 325, 344, and 464 lbs., respectively. The 
greatest profit was calculated as coming from lot 2. 

In the trial in hogging down corn, which began on August 19, 1921, each lot 
was allowed 11.8 acres of standing corn, with a calculated yield of 28.34 bu, per 
acfre, supplemented in lot 2 with tankage in a self-feeder. One hundred and 
sixty-five pounds of shorts was fed each lot during the first few days on com. 
The pigs in lot 1 receiving no tankage and averaging 129.5 lbs. in weight at the 
start made average daily gains of 1.41 lbs., as compared with daily gains of 
1.71 lbs. with the pigs In lot 2 which averageil 128.1 Ihs. in weight at the start 
of the test. The pigs in lot 1 consumed 4.88 lbs. of corn grain and shorts par 



10221 


ANIMAL PRODUCTION. 


671 


pound of #?ain, wlieroas Die pigs in lot 2 consumed 4.04 lbs. of corn grain and 
shorts and 0.40 Ih. of tankage per pound of gain. The cost of tankage was so 
high that the pigs receiving the tankage supplement notwithstanding the fact 
tliat they made better daily gains, did not make as great a profit as those In 
lot 1, though the ration for the pigs in lot 1 evidently was laeking in some 
substance, siiur these pigs did a great deal of rooting, wliich was not evidenced 
in lot 2, 

Pig raising where lucern can be siiccesHfiiUy grown in South Australia, 

W. J. Spaffoud (So Avst. Dciit. Aqr. lUth J/t9 (7920), pp. J6, ffqs. 8).— This 
iuilletiii Includes general instructions for pig raising in South Australia, deal- 
ing with Die (‘lioice of breeds, methods of fee<iing, management, breeding, and 
marketing of hogs. 

The value of palm nut meal for fattening pigs (Ireland Uepi. Agr. and 
'lech luHtr, Jour., 21 (1921), Xo, S, pp. S06-209). — Ex]*eriment8 in feeding oil 
])alm nut meal to fatliaiiiig pigs at eight different centers are reported. The 
])igs in (‘ach i>lace were dlvid(‘d into two lots. Tlie lots mimhered 1 W'Ore fed 
efpial parts of corn meal and pollard (coarse wheat liran), whereas the lots 
iiiimbenNl 2 \v<‘re LmI ts^pial parts of corn me«il, ptillnrd. and oil ])alm nut 
meal. In all cases iioth lots were fed ecpial amounts of skim milk or butter- 
milk ^^’Ith potatfK‘S or swedes in four of the experiments. For Die feeding 
pt'i’iod of i>4 days th<‘ a\('rage dally gain was found to he 1.024 Ihs. for the 
lots numht'red 1 and 1.020 Ihs. for the lots numherod 2, or practically the same 
in both cases. 

Fndlvlcluallty as a factor in fattening pigs (('afi forma Sta. Rpf. 1921, 
p. ISI). — In an e\])eriinen< conducted by F. F. Hughes 8 lots (number of pigs 
not stated) of )uirehred I’oland-f^iina pigs, averaging about 112.5 lbs. per 
ht*a(l, individually fed in self-feeders on rations of whole barley, rolleil barley, 
and rolled barley and tankage made average daily gains of (1.54 lb., 0.85, and 
1 22 lbs., respectively. The results on individuality were iK)t very definite 
and are not ref)<)rted. 

All about dogs, 11. Viiifut (Hound JSrook, J,: Q-W hahR., 1921, pp, 
dgn. /)). — General elenumtary instructions are given for training, breeding, and 
caring for dogs. 

Tw^entieth century bird dog training and kennel management, E. M. 

Shellky, edited by A. F. IIo<’hwalt (IDauHm, Ohio], 1921, pp. P(S, phs. 12). — 
This book gives general dir<^dions for training bird dogs, as w’tdl as hints on 
tlie general care of dogs in health and disease, and a description of wdiat is 
calleil the twentieth century dog kennel. 

Poorinan’s poultry guide, J. G. PooiutAN (Tin fey Pork, III.: Author, 1922, 
pp. 08, figs. 03). — 14iis W'ork, which is profusely illustrated, espwially with 
plans for poultry houses, gives general instructions for tlie poultry raiser. 

Experiments in feeding laying hens. A, U. liEK (Jour. Amer. Assoc. Imtr. 
and Invest. Poultry Hush., 7 (1921), No, 10, pp. 74-76). — A popular report is 
given of some of the results obtained in 8 years’ experiments by the U. S. De- 
partment of Agriculture in feeding laying hens. The mash found to give the 
best results was composed of 4 per cent bran, 4 per c*ent middlings, 26 per 
cent meat scrap, and 06 per cent corn meal. Fifteen per cent meat scrap in the 
mash siHjmed to he sufficient for yearling hens, but 20 to 25 per cent gave the 
best results with pullets. Yeast was not fotind to be of much value for the 
feeding of laying hens. 

Marro western mod kale for poultry, L. A. IItttchinson (Jour. Min. Agr. 
[London], 29 (1922), No. 2, pp. 177, 178), — ^The value of marrow-stemmed kale 
for winter feeding of poultry is described. It furnishes a ready source of 
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groen food which is not injured by frost, as it is the marrow or pith which the 
tJOiiltry eat. 

Fi’climinary note on the correlation between age at first laying, and 
size of first eggs in pullets, W. A. Lippiwcott {Jour. Amer. Assoc. Instr. and 
Invest, Poultry llusb., 7 iJ92t), No. 10, pp. 73, 7Jf). — The results of preliminary 
studies on the corndation between the age at first laying and the size of the 
first eggs of 123 S'uigle ('lomb White Leghoni pullets are reported as deter- 
mined at the Kansas Experiment Station. Tlie class ranges for the egg weights 
were 0.01 lb. and for age were 50 days. A positive coefficient of correlation of 
0.7139 ±0.02035 was obtained between early laying and small eggs, indicating 
that too early laying of pullets is not desirable, due to the small size of the eggs 
produced. 

Kelation of egg weight to chick weight at hatching, I). Ti. Haliucksleukn 
and F. K. Mitsskhl {roultry Set., 1 {1022), No. Jf, pp. iW.—ln u study at 
the Nebraska Exporiuient Station the relation between the size of chicks and 
the size of eggs was studied, as well as the sizefof chicks from white and brown 
eggs. 

The results on 352 chicks .showed that the chick weight varied from C3 to 60 
per cent of the egg weight, averaging 64 per cent. The size of tlie chh'ks tlms 
varied directly with the size of the eggs, although weights at 35 days of ago 
showed that the chicks from smaller eggs averaged as high in weight as tlu‘ 
others, rhicks from i)rown eggs were found to be proportionately slightly 
heavier than chicks from white eggs. 

The interrelationship of the egg records of various periods during the 
first and second year of the WTiite lieghorn fowl, J. A. IIarkjs and H. K. 
Lewis {Poultry 1 {1922), No. Jf, pp. 97-107, ftps. 3). — A report is given of 
the correlation which has been found to exist between egg re(*ords of various 
periods of the year and the total year’s production, during the first and second 
laying year, for 453 Single Comb White leghorns entered in the first interna- 
tional egg-laying and breeding contest at Vineland, N. J., which was previously 
reported (E. S. R., 43. p. 173). 

Correlation tables and graphs are presented showing the correlation between 
the production during each month of the year and the tohil yearly egg produc- 
tion, and the production during the other 11 months for the first and second 
laying year. The regression of total annual production on monthly production 
in the second year is, roughly speaking, linear, as was determined previously 
for the first year (E, S. R., 46, p, 575). Therefore the production for 1 month 
may be used with nearly as much accuracy for predicting the second year’s egg 
production as for the first year’s production. 

[The Santa Cruz Farm Bureau egg-layiug contest] {California Sta. Rpt. 
1921, pp. ISO-138). — ^l^he history of the establishment of this contest is set 
forth, and the results of the contest, which closed November 15, 1920, are 
given. 

Texas national egg-laying contest, T. J. Conway {Poultry Sci., 1 (1922), 
No. 4, PP‘ 129-133, fig. 1). — This is the report of the fourth Texas egg-laying 
contest from November 1, 1920, to October 30, 1921. Thirteen breeds were 
represented by 86 breeders. Tables are shown, giving the monthly production 
for all breeds and the feed consumed, together with the monthly rainfall, tetn- 
perature, and mortality. 

The second western Washington egg-laying contest, Mk. and Mas. O. U. 
Shoup {Poultry Sci., 1 (1922), No. I pp. 130-142).— A complete report of the 
second western Washington egg-laying contest is given. Thirteen different 
breeds were represented by 79 pens of 6 birds each. Tables are also fiimlshd 
showing the feed consumed per bird. 
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Canadian egg-laying contests {Poultry Sci., 1 {1922) , No. 4, pp. — 

The results are tabulated from the final reports of the Canadian, Nova Scotia, 
Saskatcliewan, New Brunswick, British Columbia, Alberta, Ontario, Manitoba, 
Quebec, and Prince Edward egg-laying contests. 

Egg records for the year 1020—21 {Ireland Dept. Ayr. and Tech. Instr. 
Jovr.y 21 {192 1) j No. 2, pp. 3S(>-Slf7 ). — This article discusses the egg records 
kept during 1920-21 by tlie Department of Agriculture of Ireland on 70 Hocks 
of different breeds and compares the averages with tlioscj of previous years. 

Report on second egg-laying competition at New Town, Tasmania, 
1919 — 20 , W. A. Baoi.ky' {TaHtnama Dept. Ayr But. 96 (1920), pp. 2). — A 
report of the second egg-laying contest at New Town, Tasmania, which ended 
April 4, 1920, Is given. A total of 274 !)irds were entercnl in the competition. 

What precision Is w'orth while when weighing hens, Jj. E. (Unn {Jour. 
Ainer. Assoc. Instr. and Int'cst. Poultry Hush., 7 (7920), No. I, pp 7, 8). — A 
discussion is given of tlie variation in weight which occurred in 49 Single Comb 
White Leghorn pullets vvlihli wen* welgbwl hourly from 8 a. in. to 0 p rn. on 
.July ”12, 1920. The average variation was not great, hut individuals varied, 
due to laying eggs or consuming food and uatcr 

The greening of poultry^ M. E Pknninc.ton and (\ M. Siikryvood {Poultry 
Sci., 1 (1922), Ao 4- PP 17/i-t.Vf). — Studies from (lu* Bureau of (Jhernistry, 
V. S. 1). A., an* r(‘port(‘(l on tin* gn'ening <»f poultry during storage Thirteen 
birds were killed, and observations were rnadt* on tlie appearance of greening 
when they were chilled and held at difl’erent temia'nitures ranging from 32 to 
98® F. Two otiier lords weie killed, cooled to 15®. ami stored at 55® in oxygem 
free atmospheres, one h(*ing in carbon dioxid and the other in nitrogen. SiiiC(* 
very littl(‘ greening occurred in t*ith(*r of these birds in 11 ihiys, bnt a great 
deal when oxygen was admitt(*d. it was deeid<*d that tin* greening was due to 
the formation of sulphhemoglohin 

In ha(‘terial studies cocci and ha<'ilii \\<‘re found in close relal ionship with the 
greening, hut not in luire cultures Organisms iso]at(*d from green-struck 
chii'kens which produced ILS were found to produce greening at the point of 
injection in the skin of other fowls. Experiments with birds having the skin 
sterilized before storage indicate<l that the greening Y\as due at first to 
formed by the bacteria in the intestine reaching tlie surface and the greening 
then occurring. Feeiling just before killing was found to increase markedly 
the amount of greening. 

Raising of turkeys under yard conditions {California Bta. Dpt 1921, p. 
138). — Favorable results are report(‘d in raising Mammoth Bronze turkeys 
under yard conditions. The eggs had been hatchet! artificially and tin* poults 
reared in brooders. Over 50 per <*erit of the turkeys hatched were marketed. 

Raising ducks and geese on Now Jersey farms, W. O. Thompson (New 
Jersey Bias. Hints to Ponllrymen, 10 (1922), No. 11, pp. Jf, ffy. 1). — 'rids con- 
sists of a series of questions ami answers on duck and goose farming, based 
on the inquiries which have come to the department of poultry Imshandry 
during the past years. 

DAIKY FAEMING— DAIRyiNG, 

[Exporfinents with dairy cattle of the California Station] {California Sta. 
Hpt. 1921 f pp, 125, 126). — In continuing the studies by Woll (K. S. H„ 44, 
p. 775), the third year’s test of cereal hay for .young dairy heifers was con- 
ducted from August to October, 1920, 24 yearling heifers being separated into 
4 lots* fed barley, wheat, oat, and rye hay, respectively. The average daily 
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plains per head were for v^lieat and rye hays 0.65 lb. each, barley hay 0.54 lb., 
and oat hay 0.16 lb. 

Two lots of 0 cows each were used in the studies of tlie efleot of coconut 
meal on milk production. Durinj? the periods when coconut meal was fed 
there was a slight increase in both milk mid blitter fat i>roductlon, and the 
average quality of the milk was also improved. 

Sunflower silage for dairy cattle, G. K. JMobton [Colorado Kh/. Rjtt. 192J, 
p. 16 ). — In continuing the experiments with sunflower silage for dairy cattle 
(E. S. It., 45, p. 274), tlie sunflowers yielded only 15.37 tons of silage per 
acre during 1921, due to a blight. 

Illackstrap molasses for dairy cattle, E. IlaiiVTiViVi.L [MLssisidppi t<ta. Circ. 
38 (1021), p. 4 ). — An account is given of a feeding test with two cows fed a 
ration containing blackstrap molasses for three weeks, while two other cows 
were fed a similar ration containing an equal amount of corn in iilace of the 
molasses. This feeding period was followeil by a second three-week jxu’iod in 
which the rations were reversed. Ttie cows on the molasses ration jn-oduced 
3,326.1 Ii)S. of milk containing 166 lbs. of fat, as compared with 3,314 llis. of 
milk and 163.2 Ihs. of fat produced by the cows in the corn ration. The con- 
clusion to he drawn from tin* results is that corn and molasses, i>oimd for 
Iiound, are practically equal m feeding value for milk production. 

Fifteen ealves from 3 to 6 months of age fe-d rations of eiiual i)arts of corn 
and oats and equal parts of molasses and oats with ami without skim milk 
also indicated that molasses is at least equal to corn as a feed for dairy calves. 

A discussion is also given ot commercial mixed molasse.s fi^eds and nicthods 
of feeding uiolas.ses. 

Calf rearing, J. (\ Jhu (E (Vc/r Zeu/ J(nn\ A{fr\, 22 (1(121). .Vo. //, pp. 
i99y 3 ). — In continuing the calf rearing tests previousl^^ noted (E. S. K., 

43, j). 575), similar tests wer(‘ <‘arried on during 1020-21, at the Uuakura, 
Werarofi, and Moumahalvi ex[>orimeiita! farms. At laK.-h pla<‘e 16 ealves were 
divided int(» 4 lots us uniformly as possifile, winch were fed on dittereiit com- 
liinations of feeds. The 4 lots of ealves at eaeh i)!aee were all run on the 
same pasturi* with the same shelter so that they had the identical com!iti<ms ex- 
cept in the case of the feeding. 

At the Ituaknra Farm tiie lots were composed of 1 hull an<l 3 helfer.s of 
Shorthorn breeding. Each lot received 8 lbs. of whole milk Tier head per day 
for tlie first 2 week.s, and the following daily rations for lots 1 to 4 for the next 
15 weeks; (1) eight oz. whole flaxseed, 2 oz. flour, and 15 lbs. of skim milk; 
(2) 1 lb. of crushed oats and 15 lbs. of skim milk; (3) 9 oz. of crushed flax- 
seed and 15 ll)s of liay tea (1 Ib. of lu<*ern hay to 3^ gal. of water) ; and (4) 
9 oz. of crushed flaxseed and 15 Ihs. of skim milk. 

The calses used at the Weruroa Farm <*onsisto(l of Shorthorn, Jersey, Frie- 
sian, ilerclord, and Guernsey crosses. TIh‘ following daily rations per calf 
were fed in tin* different lots: (3) Eight ll>s. of whole milk for 2 weeks, 36 lbs. 
of skim milk for 2 weeks, 4 oz. of lieu meal, and 6 oz. of linseed meal for 14 
weeks; (2) 8 lbs. of whole milk for 2 weeks, 30 lbs. of skim milk for 2 weeks, 
4 oz. of bran, and 3 11). of cru.shed oats for 34 wrecks; (3) 8 lbs. of whole milk 
for 2 \ve(‘kH, 16 lbs. of skim milk for 16 weeks, and 1 qt. of flaxsvHid gruel (t 
Ib. of flaxseed and 1 gal. of water) for 14 weeks; and (4) 8 lbs. whole milk 
for 1 week, 16 ihs. of skim milk for 1 week, 8 oz. bean meal, and 6 oz. cooked 
linseed meal with 8 (jt. of warm wmter for 36 weeks. 

At the Moumahaki Farm the calves were mainly Shorthorns though they 
shouted traces of Jersey blood. The daily rations jer head weni as follows 
in the different lols: (3) Eight lbs. of whole milk for 2 weeks, 8 lbs. of skim 
milk for 2 weeks, 8} oz. of bean meal, and 2i oz, of ground flaxseed for 13 
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woeks ; (2) 8 lbs. of whole milk for 2 weeks, 8 lbs. of Hkim milk for 2 weeks, 
oz. of (*orn meal, and 8 oz, of grrouml flaxseed for 13 weeks; (3) 8 lbs. of 
whole milk for 2 wet*ks, 8 lbs. of skim milk for 2 weeks, 3 oz. of oatmeal, 
and 3 oz. of liusc^ed meal for 13 weeks; and (4) 8 lbs. of whole milk for 
10 days, 8 lbs. of skim milk for 11 dajs% 1 oz. of linseed meal for 14 weeks, 
with 1 oz. of crushed oats for 4 weeks, and 3 oz. of crushed oats for 10 
weeks. The feeds were jjrepared differently, the meals and flaxsetMl beinj? 
mainly soaked or eooked, whereas the other feeds were mostly stirred into 
the skim milk just before feedinj]; or f<*d <lry. The value of the substances 
ted is best observed in the following table : 


V'rirfhtH, ffaivft, ntiff rant of fceiUna vnlvc» on different rations. 
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i Thnv cab PS 

Analysis of dairy records, 1’. 3' Kidolk and S. ,1. Uuou xici.l ( )f ichiffan S(a. 
Quart. 4 An. pp. t,i0. /,?/). -The snnunaries of cost accounts 

kci)t (»n 14 iHM'ds of dnir.N catlh^ in IMichigan nuli(*atcd that the largest net 
relnrns were prodnc(‘d by tlic be.<t niammed Iier<ls. 

The college dairy herd, .f, <h I’hktsven {Montana >^ta. liul. Uf,' (J921), 
pp. 24t ff.as. (S). — The development at tbe .station of tlie j)ii rebred Tlokstein and 
Jersey herds wbicb originated from ]Hirchas(‘s in 1007 and 1008 is described, 
l^raetically all the present Holstein herd has descended from one eow’ purchased 
in 1008, with a few individuals wliich aie dese(*iidants from a second cow. Five 
hulks have Ixnm imrehased and used in the improvement of this herd. Tn case 
of tin* Jersey herd 13 of the 20 head now on tlu* farm have desi'ended from two 
original cows. Tlie devadopiuent of t!u» Jersey herd was mucli iiiipuirod by the 
use of hulls during the lirst few years which were no better than the co\vs. 

A discussion is gi>cn of the methods of can\ maimgement, ami feeding of the 
dairy herd, young stock, and caUes, as well ns an explanation of the records 
which are kept of the cattle. 

The improvement of quality in milk throiigli the efforts of college exten- 
sion service, J. D. Bkew (Ahs. in Ahs. Jfnet., 6* {J922), No. 1, p. 1H ). — The 
author prestmted a paper before the ?iociety of Ameri(‘an Bacteriologists in 
which results which have been obtained in lowering the bacterial counts in 
milk in New York State through the efforts of the Slate college extension force 
are given. 

Investigations of tlie effects on the milk .secretion of cows produced by the 
injection of their own milk, Dikuks {Monatsh. Pvaf t, TierheiJk.,3S {J022), Na. 

pp, 2f>'-47 ). — After a dlHCusaion of similar experimental work, mainly with 
women, the author describes the results of subcutaneous injections of from 20 



676 


EXPERIMENT STATION RECORD. 


[Vol. 47 


to 30 cc. doses of milk into the neck of cows asoptically drawn from the animal 
in which it was Injectf'd. The cows selected for the experiments varied in age 
and j:>eriod of lactation. In some cases the milk Row was increased and in 
others decreased after the injections, but the author concludes that certain 
positive results showing an increase in the milk production were not obtained 
in any case with the first injection. In some eases slight positive increases 
were obtained with the se(*oud injeetion about 31 days after the first 

A study of cattle wliich held back their milk, O. Ztktzschmann ( IMt , 2 
{J922), No. 4, pp. 229-2S'7). — After giving a brief review of the physiology of 
milk secretion, the author describes the case of an animal which frtHiucntly 
held l)ac‘k its milk, especially when excited. The conclusions as to the cause of 
this were stated as being an involuntary excitement of the muscles of the tents, 
which, acting on the sympathetic system of the animal, tended to iiiterft*re with 
the action of the secretory cells of the udder, and thus the milk was not secreted 
as rapidly as nonmiliy during milking. 

[Experimental w’ork in the dairy industry at the California Station] 
{OaUforma Hta. Rpt. J92J, pp. J 18-1 22, 72.'t).--The results which ha^e heeti 
obtained and the exiierimeiits performed by the di\'ision of dairy industry are 
noted. 

Studies made by C. L. Iloadbouse and J. C. Marrpmrdt to determine if the 
bacterial content of milk could be controlled and if the cream in the milk was 
changed by agitation in a self-service milk dispensing ma<*hine indicateil that 
the butter fat, bacterial content, and cream lino remained jiractically constant 
for milk which was drawn from the machine iluring a period of 33^ hours. 

Studies by Iloadlionse on the temperature of the surface of heated milk not 
agitated showed tliat it was .se\eral degrees lower than the temperature of the 
milk 6 in. below the surface, (indicating the importonc*e of agitation during 
pasteurization. 

Analyses by Marquardt of 124 samples of milk having bacterial counts of 
from 8tX) to (>30, 000 per cubic centimeter and ranging from 0.30 to 0.22 per 
cent in acidity indicated tliat then' was no relation between tlie luicterial 
count and the iiercentage of acidity in the milk. 

Trials by G. D. Tiirnbow in .skimming goat’s milk with a disk type and a 
tubular type separator resulteil in cream containing 34 and 33 per cent fat, 
respectively, by the different separators and 0 015 per cent fat in the skim 
milk in both cases. When this cream was churned at 58® F. it produced liiitter 
which scored 90, slight deductions being made for flavor and botiy. The butter- 
milk was found to test 0.4 per cent fat, probably due to hand churning. 

Analyses of goat’s milk by M. E. ,Taffa and 11. Goss showed tliat the fat 
percentage varied from 3.25 to 7.2 per <‘ent. The milk witli tla> lower fat iM»r- 
(*eiitnge was slated as being best adapted for infant Deeding. 

White fir and cottonwood were found to be practically as well adapted for 
butter-box material as spruce wlam lin(*d with iiarclmu'iit paper. 

Studies by fi’urnbow and Marquardt on tiie weight of a gallon of ice cream 
indicated that there was considerable variation in tlie weight of itxi cream, 
seemingly due to various conditions which could not be explained. 

Experiments in keeping milk fresh by the addition of small amounts of 
hydrogen peroxld, A. MRllku (Milehw. Zenthl., 51 {1922)^ Nos. S, pp. 25-29; 
4, pp* S7-39; 5, pp. //9-5*3; 6, pp. 61-04). — Following a summary of the litera- 
ture on the value of adding hydrogeii peroxid to milk to increase its keeping 
qualities, the results of several lal)orat(»ry and practical experiments are re- 
ported in which the lengtli of time of keeping milk fresh was markedly In- 
creased. Tlie best results were obtained by pasteurizing the milk for one-half 
hour at 70® 0,, after which it was cooled to 35 or 20*' and from 0.08 to 0.15 
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per cent ef H2O3 was added. This milk was found to keep several tiincs as 
lon^? as the pasteurized milk which contained no ILOa. Aft(U' about 24 hours 
it was impossible to distinguish the milk containing the hydrogen peroxid 
from fresh milk by taste, and the bacterial content did not increase as rapidly 
as in niiJk without the IT^Oa. 

The whipping quality of cream, O. J. Babcock {U. Dcpi. Agr. Bui. 1075 
{1922), pp. 22, figs. 14 ). — llesults of exiariments were reported in which the 
tiu}e required to whip cream and the stiffness of the \vhipi)ed product were 
recorded for raw, pasteurized, raw lioniogenized, and i)aKteurized-hoiuogenize<l 
cream containing from 20 to 30 i)er cent of butter fat. In Ibese experiments 
Ibe cream was all \vliii)pe(I in a beaker surrounded by i<e to keep the tempera- 
tore below 45“ F., excej)! in the case of the studies of the effect of temperature. 
3'he stllTness of the whipped cream was im‘usured by the relative pressure 
required to force a metal disk into it. Tlie eft'ect of (iie homogenizing i)ressiire, 
the age of the cream after separation, pasteurization, or homogenization, tem- 
perature of w’lilpidng, acidity, and the addition of viscogen, sugar, and thivoring 
extracts were also studied. 

A sumiiifiry of the results of whipping for 24-hour-old cream, ditTerently 
treated, is given in tlie following tahle: 

Bffrrt of pa.^tcu rent too mid liomogeuizaiion oti the irhipping guaJitu of cream. 
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Tin* aging of cream was found to markedly increase the whipping qualities 
provided tlie cream wiis held below 50° F. so that it did not become sour or 
rancid, lluw' cream containing 20 per cent of fat improved until 120 hours 
old, 22 to 25 ]>er cent cream improved until tK> hours old, when'as raw cream 
containing 27 per cent or more of butter fat reached its best wdilpping point 
at 48 hours of age. Similar results were obtained from the effect of aging of 
fuisteurized, homog<*niztHl, and pasteurlzed-honiogenized cream, winch are given 
in order of their desirability for whipping. 

The percentage of acidity had no effect on the qualities of the whit) up to 
and including 0.3 i)er cent, above wiilcb the sour taste was evident. Tempera- 
ture w'as found to have an important influence on tlie whii)ping quality espe- 
(ially with cream of a low^ fat content. No advanUigo was obtained with the 
leraperature below 45“ F., or below 50° F., with raw cream containh\g over 
27 per cent of fat The addition of sugar and flavoring extract to cream was 
of no advantage, wiiereas the addition of viscogen produced a bettor quality 
of whipped cream in some cases. It was found impossible to whip jmwdered 
cream containing as high as 40 per cent of fat, whereas evaporateti milk 
would whip in from 5 to 7 minutes, but would not stand up when removeil 
from the ice. 
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Manufacture of Cheddar cheese, T. Hamilton {Rhodesia Agr. Jour., 19 
{1922} f No. 2, pp. 177~180y figs. 9). — In this article general elementary directions 
are given for making Cheddar cheese. 

The production of carbon dioxid and volatile acids by propionic bacteria 
with special reference to their action in cheese, J. M. Shebman and H. H. 
Shaw m Abs. Jiact., 6 (1922), No. 1, p. 16). — In a paper presented before 

the Society of American Bacteriologists, the authors state that observations 
on the action of Jiacicrium avidi-propumic (d), a causal factor in the produc- 
tion of eyes and liavor in Swiss cheese, have shown that this organism is able 
♦ o produce carbon dioxid, propionic acid, and acetic acid from succinates, 
jilytwol, i)eptones, and perhaps butter fat. 

The rind cancer of hard cheese, U. Bimai and W. Staub (Landiv. Jaitrh. 
Schweiz, 35 (192 1), No. 5, pp. 65.7-666, figs. The authors describe a fungus 
which attiR'ks tli(‘ surface of lianl ctu‘cse, producing a svartlike appearance 
on the rind and penetrating the cheese to a distance of atmut 1 cm. (0 4 in.). 
The organism causing this condition is named Oospora easeovoraiw. The cub 
(ural clmracteri.sti(‘s of this fungus arc given. 

VETERIIITAEY MEDICINE. 

Report of the Advisory Committee on Kesearcli into Diseast^s in Ani- 
mals, D. Pbain et al. (London: [Ot. Btit.] Development Vomn., 1922, pp. 19 ). — 
This is a rt'port of an advisory committi*e of nine apixiintetl in November, 
3920, which held lb meetings and heard evidence from many autliorities on the 
subject. The report is present eil under the headings of the problem, existing 
facilities, exten.sion of existing lacllities, (he training of inv(*stigafors, and or- 
ganization. A summary of the main conclusions and recommendations In the 
report is included. 

On the biologic properties of iiathogenic molds, S. S. CimENBAiTM (Jour. 
fnfecL Diseases, SI (1922), No. 1, pp. 26-Sl). — “A pr(»teol>tic ferment is com- 
mon to all the patliogenic molds studied, but its solubility varies with the 
organism. They possess no amylotic properties, '^fhey do not ferment sac- 
charose, dextrin, glucose, leviilose, maltose, or lactose, and they produce no acids 
or bases. Th(‘ tricophytons (Tricophyton denminaium and T. gypseum-aste- 
roidcs) and Achorion schocnleinii elaborate toxins fatal to guinea pigs.” 

The pathogenicity of Bacillus meliten.sis and B. abortus for guinea pigs; 
studies on the genus Brucella n. g., IV, K. F. Mever, K. B. Shaw, and R O. 
Fleisciineb (Jour. Infect. Diseases, 31 (1922), No. 2, pp. 159-197). — “The 
experiences collected in this paper indicate that certain strains of /J. mcliiensls 
are capable of producing an acute, subacute, or chronic inoculaion disease In 
guinea pigs. The gross anatomii* and the histologic changes resemble those com- 
monly noted in guinea pigs Infected with B. abortus. In fact, it its some- 
tiin(*s impossible to distinguish the two infections without careful serologic 
cross absorption tests. Four cultures, 2 old strains isolated from human cases 
of undulaut fever in 189(3 and 1904, 1 human strain isolated in 1915. and 1 
caprine strain recovered from goat’s milk in 1917, infected guinea pigs regu- 
larly, while 18 other strains proved either nonpathogenic or produced in excep- 
tional instances lesions in the spleen and lymph nodes. Aside from the in- 
herent pathogenic property of certain strains, it is not unlikely that the individ- 
ual susceptibility of the guinea pigs and the mode of inj^clton are in a large de- 
gree responsible for the course and the character of the infection. Intratestl- 
cnlar injections have been used most frequently. 

** Thirty-four of 44 guinea pigs, which were sacrificed from 44 to 155 days 
after the injection with cultures, presented advanced tuberculoslB-like lesions 



1022] 


VETERINARY MEDICINE. 


679 


in tbe si>leen and lyini)h nodes. The averap;e weight of the diseased spleen 
was 1.7 gin. The largest spleen observed in these expcn-inients weighed 8,5 gni. 
J.oeal I nation of the disease in the liver and testicles, as wt‘ll as proliferation 
of the hone structure, has been r(H‘orded. As a wliole, tb(‘ lesions produced by 
B. meUtemiH in guinea pigs are less extensive and sev(‘re than those produced 
by B, adorfvs, 

'‘Experiments ext('nding ovtn* several yt^ars support the \\(‘11-known fact that 
B. ahorfvs may pro<luce in guinea fiigs an interesting inoc'ulation disease. How- 
ever. the degree of tissue injury in the splivn and lyinidi nodes may vary con- 
sideral)ly. Sexotropisni, whieli follows any form of inoeulation. whether caused 
hy Infected material or cultures, is remarkably constant. Infection involving 
all the tissues of the body, with the exception of the muscles. 1ms been charac- 
teristic for a strain of B. ahorina isolated from an aborted swine fetus. F^n- 
largement of tbe spleen with a maximum weight of 10 5 gm. and an average 
wf'ight of 4.00 gin. has been noted in guinea pigs injected with infected milk 
or tissues Old bihoralory culture's, ns a rule, produce lesions which are so 
slight that they can not be seen with the unaided (‘ye Tins group of cases 
reH(Mul)les anatomically the inf(‘ctions caused by iiitratesticular or intraperi- 
toncal injections of certain B. mvlilensia cultures. 

“llecimtly isolated strains and, in particular, cuUur(*s or milk specimens pro- 
cnr<‘d from goats afrcct(‘d with M.alta fc\er should be tested for imthogt'nic 
properties on guinea pigs.” 

Previous studies on the genus r*riicelln have been noted (K. S U., 40, p. 775). 

The cuHivatioii of Itacterhiin abortus Thing, (\ P. Fitcjt {Jour. Infect. 
DiiU'UHCs. J* Vo d, pp fi(t. O.—'rhe medium which has gi\en 

tbe most satisfactory r(>snlts at tin* Minnesota Expc^riinent Htation in the 
(ailtivatioii of B. ahorlus is beef infusion agar adjnsU'd to a pH of OS to 7.2. 
Just before the mediiiin is to i>e used it is melted, approximately 10 per I'ent 
of naturally stemle horse serum addl'd, and the tnbi's are jdact'd in a 
slanting position for the medium to solidify. The tubes are then heavily 
se(‘ded with the material to be tested and placed in a round museum jar, 
tbe capacity of wliieh is known and wliich can be tightly closed. After the 
tubes are in place tlu* cover of the jar is lifted sutliciently to admit a tube 
from a carbon dioxid tank, and ai)i)ro\imalely 10 per cent of llio gas is addial. 
Tbe rubbi^r tube is removed (piii'kly, tbe cover of tlie jar s(’rewed down tiahtiy. 
and the jar placed at 87.5” O. for incubation. It is stated that after 24 hours' 
incubation small piu-point colonies can be noted, and after 4S hours well- 
developed colonies. 

Clostridium botiiHiiuni, F. AV. Taxnkr and (1. I\r r>A(u< {Jour. Infect. Di.^- 
('ascs\ SI (1922), \o. 2. pp. 92-100, figfi 5). —A stinly is n^porled of the resist- 
ance of spores of Bacillus hoiulinns {C. hotulhium) to dry Inmt, and of the 
distribution of tbe organism in nature. 

Kieh spore cultures of dlttereiit strains of tlie organism were ('xposcnl to dry 
beat at different temperatures and for varying pi'riods of time, Whili‘ the 
reslstanw to heal varied with the strains, the average survival period at 110” C. 
was over 120 minutes; at 140® there was a wide vaiiation in snrvi\!il pt'riod. 
from 50 to CO minutes; and at the higher temperaturt^s of ICO” and 180® the 
survival period varied from 5 to 15 minutes. It is (‘oncl tided that modern 
methods of dry sterilization are sufliciont to sterilize apparatus used in the 
study of this organism. 

In studying the distribution of B. hotuUnus in soils and in feces, inoiaila- 
tions of snsiiensions of the material examined w’ere made in sheep-bra in 
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iriediuin, and after a sufficient period of cultivation under anaerobic condi- 
tions guinea pigs were fed 1 cc. each of tlie medium in all suspected cases. 
If toxin was found present the type of the culture was further investigated 
by the use of type A and B antitoxin. Eleven of the 73 samples of soil exam- 
ined allowed the presence o£ an orgauhsiu producing the usual symptoms of 
botulism In guinea pigs. Seven of these cultures prodiiceil toxin sufficiently 
strong to cause the death of guinea pigs in from 12 to 15 hours, and all of 
these were found to be iype B organisms. Three samples of feces from hogs 
gave positive and throe from dairy cattle negative results. A specimen of raw 
s<*wage was found to contain an organism producing type B toxin. 

Bacillus botiiliuus in swine diseases, li. Graham {4our. Amer. VvA. Med. 
Aasoc., 67 {1922) y No. 6, p. SiG ). — Suiiplemeiiting a previous report on the pres- 
ence of B. hotulinus as a secondary invader in swine diseases (E. 8, B., 40, 
p. 378), the author states tliat in two afflicted herds examined since the original 
report the presence of H. hotulinus tyi>e A has been noted in the intestinal 
tract and internal organs of swine w'hich sulYered from cholera following the 
iujec'tion of serum and virus. It is furtiior noU^d, however, that negative 
results have been obtained in testing approximately 100 samples of commercial 
hog-cliolera serum and virus for B. hotulinus, and “ that it appears that 
hotulinus intoxication in swine as a specitic factor in ‘ breaks ’ may not be 
as significantly related to the oontaniinatod serum and virus used in innminiz- 
Ing the herd as inferred in the earlier part of our studies."’ 

The presence of diphtheria antitoxin in the hlood of certain normal 
horses and its demonstration by the Schiek t<?st, 11. W. Scuoemno {.four. 
Amcr. Vet. Med. Assoc., 61 {1922), No. 3 , pp. 286-294). — The sera of 17 normal 
horses were tested for the prestmee of diphtheria antitoxin !>> mixing 1 (‘c. of tin* 
serum with 2 M. L. D. of diphtheria toxin, allowing the mixture to stand for one 
hour at room temperature and then injecting it subcutaucouvsly into guinea 
pigs. Five of the 17 guinea pigs tluis treated survived, and repeated tests on 
the sera giving protection confirmed these re.sults. 

Similar tests conducted on a furtlier studes of 12 mirmal horses from the 
experiment station of tlie Bureau of Animal Industry, IT. S. I> A., show’ed 
the presence of antitoxin in four ca.ses. All of the animals in this series 
were tlien given the Schick test, which resulted negatively for the animals 
whose serum showed antitoxic properties and positively for those wdiose serum 
show'cd no antitoxic properties. Sufficient antitoxin was, liowever, produc*ed 
by the Schick test in 3 of the 0 horst^s which had first reacted positively to 
give a negative reaction four wec'ks after tlie first test. 

In discussing these results the author suggests the possibility that the 
diphtheria antitoxin tlius demonstrated in tiu* blood of a considerable per- 
centage of the animals tested is the result of Infection of wounds with the 
diphtheria organism from some attendant who was either suffering from 
diphtheria or an actual carrier. The Schick test is thought to he of practical 
value in determining the suitability of hors(.ss for the production of diphtheria 
antitoxin. 

The plurality of foot-and-mouth disease virus, II. Valli^e and H, 

{Oompt. Bend. Acad. Sci. [Paris], J7j {1922), No. 2S, pp. 1498-1360).— Further 
evidence of the plurality of the virus of foot-and-mouth disease is afforded 
by the report that animals previously infected with the German virus (£3. S. K., 
47, p. 81) remained refractory to that virus but readily contraced the diseft<ie 
when exposed to the French virus. The authors are un wiling, as yet, to state 
whether the two forms of virus are two totally distinct microbial types or 
different races of the same virus. 
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A critique of the supposoci rodent origin of human giardiasis, C. E. 

Simon {Amer. tJfmr, Hyg., 2 {1922), No. pp. pi. /, figs. 9). — “On the 

biisis of our luorpholoi'icul, l)IomeIrk‘ul, aiui cxperinioiital studies we believe to 
have established that speeitlc dift*ereiu*es exist between the human Giardia 
and the mouse form, as was first suj;jj;ested by Itensen and subsequently by 
Kofoid and Christianstin [E. S. R., p. 52] and that similar differences also 
exist between the human form and the meadow mouse form and between the 
hitter and the mouse form, as was first sujrjresfed by Kofoid and Christiansen, 
though in both Instances on what we regard as insuflicient evidence. 

“It seems warrantable to assign si>ecies names to th(‘ three forms, and we 
ac(*ept that of G. muria for the mouse form, us su^^^^ested by Benseu, and the 
name G. intvruU for the meadow-mouse form, as snj;; 4 i*sled by Kofoid and Chris- 
tiuusen. For the human form we believe that Stil(‘s .... is justified in 
r<*Jec1inK Kofoid’s term (J. vntirmi, and that according to the rules of nomen- 
claturt‘ the organism should henceforth be known as G. lamblia. 

“ Culture rats and wild rats can not be infected with (L lamblia, while they 
may 1 h‘ readily infected with G, muria. (.’ulture rats, wild rats, and wild mice 
('Hfi not he infect c<l with G. microti. There i.s no basis for the assumiitiori that 
the human inftH‘lion is referable to idther rats, mice, or meadow mi(*e. We 
believe that the human infection is of human origin.” 

VVliy doc.s an uiiiinal aO’ccted witli glaiidc^rs give a reaction wlien in- 
jected with inalleiii, while a healtliy animal does not? U. A. Aucihuxld 
{flour. Amer. \ Mat. Assoc., (It {1922), So. 2, pp. 292 200).- A theoretical 
iliscussion 

Investigations on the use of vaccines iiuidt‘ from Ibnilliis ovisepticus, 

1. K. Nkwsom and ('kosh (Jour. Amvi \ tl MiJ. t,v,sfOC., 90 {1922), No. o, 
pp. 562-2'l9). Data are pn^sented from the C<»lorado Fxi)(*riment Station on 
the use of uiccim's consisting of strains of B. oi ixcytu us, administered living 
or destroyed by heat or liy the action of phenol. Little protection was secured 
in eithiT rabliits or sla‘e[» h> the lieatMlestn^A ed oruanisms and only slightly 
greater jirolectbai l>y the organisms destroyiMl by piienol. Some protection was 
afforded by (be use of live organisms administered in considerable amounts. 

Suggestion of S|iir<»chaeta neotropicalis as a name for spirochete of 
lelapsirig fever found in Ihiiiaina, l^. R. Ratks and .1. 11. Sr, ,1oh.v {Jour. 
Amer. Med. As'ioc., 79 (1922), No. 7. pp. 272. 279) --The (*ansati\e agent of 
lehipsing fe\er in ranaina, recently shown to l>e transmitted by Oruithodoroa 
ialaje Guer.-Men. (K. S. H., 4(1, p. t>S2L has been f(»und, by the authors to 
represent a distinct spei ies, varie(.\, or .strain, for which they proimse the name 
N. neotropicalis. 

Experimental production of bovine mastitis with streptococci and other 
bacteria, (J. M. Gakpenteu (Jour. In feet. Ihseascs. St {1922), Nft. 1, pp. 1-9).— 
“Milk containing hemolytic and nonhemobtic streptococci from infected udders 
produced a more sevau’e mastitis than 24-hour broth cultures of the same organ- 
isms when equal amounts were injwted into the teat eamils of luailthy cows. 
i:^trepiocoevus rtridans isolated irom d.seasisl genital organs of cattle, Bac- 
terium ahortum, and B. pyoeyanvum priKluced only a .slight inflammation of 
the udder when injeirled into tlie teat canals. The mastitis cleared up in from 
48 to 72 hours after injection. B. coU produced an acute mastitis which 
cleared up eight days after injection, l^taphylovoceua aureus and Pasteurella 
boviseptim produced a severe mastitis wdiich destroyed the functional activity 
of the gland. The age of the animal and the amount of milk given by the 
animal at the time of the inJtHitlon of the various organisms are two factors 
which influence the degree of mastitis produced.” ^ 
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The streptococci of the bovine udder. — IV, Studies of the streptococci, 
S. H. Aykhs and O. S. Mitdge {Jour, Infect. Diseases, SI (1922), No. 1, pp. 
JiO-50). — “The typical streptococcus of the udder of the cow was found to be 
Streptococcus niastitidis. Cultural characteristics of two varieties of this 
organism are descrilxHl. S. mnstitidis is practically identical with S. pyogenes 
when the usual cultural chaiacteristics are studi(‘d. Tlu'y are separated largely 
on the dilTerence in liital pH and dilTerence in ability to hydrolyze sodium 
hippurate. 

“Cultural characteristics are presented of a few other streptococci which 
are not included with S. mastitidis. An apparently new yi>ecies is described 
which, because of the small amount of acid produced in test substances, is 
termed S. aeidoyninimus. It is shown that streptococci are frequently found 
in the udders of normal cows, and that the same si>ecies are also preser)t in 
cases of mastitis. There appears to be no reason to believe that mastitidis 
is pathogenic for man when consumed in milk, and it can api)arontly be readily 
distinguished from j.Sf. pyogenes:^ 

Previous articles in this series have heoJi noted (E. S. K., 4r>, ]», 484). 

The local inflammatory reaction produced by the tetanus harillus, F. H. 
Stangl {Jour. Infect. Diseases^ 31 {1922), No. 1, pp, 22~2J, figs. Jf ). — “When 
typical tetanus is produced in guinea pigs by Injection 11 k‘ tliigh muscles 
iiud foot pads of siisjaaisions of tetanus bacilli, an intense intlaminatory reaction 
promptly ensues at the site of inoculation, in which botli wandering and tlxed 
cells take part. The tetanus bacillus exerts a positive chemotaxis and is lakeu 
up by polymoV])honuclear leucoeytes; it also induces the forma liiui of giant 
cells. In one luuiian case the local reaction to the tetanus bacillus ( or responded 
in all essentials to the reaction of experimental inocuhition in guinea pigs.” 

Avian tuberculosis, A. F. Sciialk {Jour, yluier. ^ ei. Med. Assoc., 67 {1922), 
No. 4f PP- 391-‘JflO ). — This contribution from tin* North I)ak(»ta Exjjerinn'nt 
Station consists of a general discussion of avian tuberculosis, Including its 
distribution and economic importance, causes, susc(‘ptibllity of various fowls, 
differential diagnosis, transniission within the Hock and from flock to flock, 
symptoms, autopsy findings, the intradernuil test, and prevention and m-adica- 
lion measures. 

[Tuberculosis Investigations of the California Station] { California Sia. 
Hpt. 1921, pp. 128-130). — In continuation of pievi(ms work (K, S. K., 88, 
p. 380), as to making cattle environs free from infective tuberculous material, 
J. Traum lias found that manure from tuberculous cattle when exposed in 1 
to 4 in. layers on tin* ground failed to produce tuberculosis In guiueu pigs and 
cattle after being thoroughly dried, but when kept moisUuied produced tubei*' 
ctilosis in guinea pigs after 687 days of exposure In one serhvs, and 548 days in 
another. Tuberculous material, when mixed with manure and kept moist for 
255 days, produced tuberculosis in three out of five cattle when [daced in the 
drinking water. In an earlier experiment, conducted on the same lines, 18 out of 
21 cattle developed tuberculosis, 

A report on the time of appearance of the local reaction in the intradermnl 
tuberculin test has been essentially noted from another sounv (E. S. It., 46, 
p. 377). 

The complement fixation reaction In the fliagnosis of bovine tubercu- 
losis, L. Panisset, J. Vebge, and K. Grasset {Gompt. Rend. Acad. Set. [PariiJ], 
175 (1922), No. 3, pp. 189, 190). — The results are reqwrted of the complement 
fixation test for tuberculosis as applied to the sera of 148 tuboreulons and 63 
healthy cattle. Positive results w*u*e obtained In 00.5 per cent of the tuberexilous 
and ll.f per cent of the nontuberculous animals. In making the test it Is 
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f'oiiSHlered necessary to Inactivate the suspected serum by lieiitin^x for half 
an hour at 60“ (1 in order to diminish the spontaneous anticomplementary prop- 
erties of the serum. Keeping the serum in the ice box for from 2 to 21 days 
was fouml not to alter its richness in specific antibodies or to increase its anti- 
coini>leineiitary properties. 

A negative fixation reaction In certain tuberculous cattle wliich react to 
tuberculin is considered to be due to the absence of antibodies in the sera 
of these animals. The sera of tuberculous cattle not treated with tuberculin are 
poor in antibodie.s. Tuberculin Injected into animals already infecled is thought 
to increase the richness of their sera in specific antibodies, while it lias no effect 
on healthy subjects. 

The fixation reaction and the tuberculin reaction are considered not to have 
the same signiticance in tubereulous cattle, although a certain parallelism exists 
between the frequency of positive results in the fixation reaction and the 
(‘Xtent of tuberculous proc(‘sses. The sera of animals alTectial willi dirouic 
hypertrophic enteritis also diwiates the comi>lement in tlie presence of the 
tulierculons antigen, thus showing that the reaction is only of a relative and 
limited speciiicity for tiilierciilosls. 

Lymphangitis in cattle caused by acid-alcohol-fast organism {Caltfornia 
Rpt. 1U21, pp. iSO-ISt ). — In <‘ontimiation of previous studb's on lym- 
idiangitis in cattle (K. >S U., 41, p. 7S2), .1. Trauin has ii]\ estigated material 
from three additional eases. 

The first animal, a (lefiiiite reader to the intradermal tuberculin Ic^st, showed 
a conglomt'rate mass of nodules which yielded a fairly largo number of acid- 
alcohol-fa.st organisms varying in size and shape. Three guinea pigs and one 
rabbit inoculated with the material romaiiuHi normal, and nothing of dia;aiostic 
value could he obtained following the inoculation of various culture media. 
Subsequent to (he removal of the iioduh'S the cow reactial iu'gati\ely to the 
snlxailaiieoiis and intradermal tuberenlln tests. 

From the nodules of the sik’oikI, reacting negatively to tlu' intradermal 
tubereulin test, a number of short kidney-sliaped ucUbah'ohol-fast organisms 
were isolated, (hiltures and animal inoculations from this case were n(‘ga- 
tlve, with the excejition that a young rabbit showed at the end of 10 days 
hallowing inoculation a nodular mass containing large numbers of acid-alcohol- 
fa st organisms. 

The third, which gave a slight reaetion to tlie intradermal test, had a large 
number of cutaneous and subcutaneous nodu!(‘s on both front limbs and on 
the riglit chest wall. From these a few indistinct acid-fast organisms were 
isolated, but animal iiuxmlntlon with tliese has resulted negati^ely. 

A fourth case is cited wdiich ix'semhles clinically the lymidiangitis (*aiise<l 
by acid-fast organisms, with the exception that several of the nodules exUaided 
dee}>er into the muscles and the superficial nodules showe<l a greater tendency 
to ulceration. Cultures made from several nodules yielded a large niimIxT of 
colonies of the l*reisz;-N(K*ard bacillus. 

The blood of healthy sheep; Transmission experiments with infectious 
anemia of sheep, F. Schantz {Uonatftlu Prakt. Tierheilk,, SI {1920), No, S-4> 
pp. ISO-^159, pi. 1). — Transmission exi>erlmenls show that sheep are not sus- 
ceptible to Infectious anemia, thus confirming the findings of the Japanese 
Commission (E. S. R., 32, p, 881). A list is given of 18 references to the 
literature. 

The bacteria in normal and diseased lungs of swine, IL S. Spbax (Jour, 
infect. Diseases, SJ ( 1922 ), No, 1, pp, 10 -^ 21 ), — ^This paper reports the hacterio- 
loglc study of 100 apparently normal lungs of pigs and 314 lungs which 
allowed pneumonic lesions of varying extent and intensity. 
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“Three organisms of possible significance were isolated from the normal 
lungs. Bacillus suisepticus was found in 4 per cent of the 100 specimens; in 
1! per cent it was present in pure culture and in large enough nuini)ers to 
suggest the possibility of an impending pneumonia ; in the other 2 per cent there 
were only a few colonies of this organism, together with a mixture of other 
bacteria. A nonferinenting, typliold-Uke bacillus, considered a B, alkaligenes 
type, was found in pure culture in 1 case and in mixed culture in 2 other cases. 
An imilin-feruienting 8treptoco(*eu.s was isolated from 12 per cent of the 
cases; in 5 easels there were many <*olon1es present, wliile in the other 7 (’ases 
there were a few colonies together with other organisms; no pure cultures were 
observed. A variety of other organisms, particularly strepto(‘occi, were (»!>- 
served in small nuinhers, and always in mixed culture. 

B. swiscpticus was found in pure culture in 138 cases, or 44 per cent of 
pneumonic lungs examine<i, and in small mimhers mixed with other organisms 
in 30 more cases. The inul in-fermenting streptococcus was found in pure 
culture in f>l cases, and in an additional 0 per cent of specimens it was present 
in mixed culture in small niinibers, making a totfil of 111 specinums. No other 
organisms appeared in pure culture, nor in mixed culture in sutlicient num- 
bers to indicate any etiologic significance. 

“The 2 strains /i. suisepticus and the iniil In -fermenting s( rept<a'occus were 
found in pure culture or together in approx i nullify cHiiial numbers in 63 per 
cent of the 314 .sj)ecimons examined. A study of the imbedded tissues i.s being 
made and will be reported later. It appears to bo generally accepted that the 
mere presence of B. suiscpticus constitutes sufTu'ient evidence as to its etiologic 
significance in swine pneumonias. .Tiidg(Hl by tlie same criterion, the strept<M’ 0 (> 
CHS hej’e described would seem to be of almost (xiual ini{>ortance. 

“Agglutination tests with a single serum indicate that there are at h‘aHt 2 
t,\pes within the group of 128 strains of the strei>tociK'cus studied. Further 
work is in progress and will he reportecl later.” 

Intestinal worms in swine, W. L. Hohison {Ohio aS'/u. J/o. Bnl., 7 {1922), 
No. 5-6, pp. 98-102, fig. 1). — This is a brief summary of information, including 
tlie mode of infestation of Ascaris, life history, harmful efl'eds, preventiv<^ 
ineasuivs, and medicinal treatment. 

Infectious abortion of swine {VaUfornia Sta. Hpi. 1921, pp. 1S1-1$2 ). — 
Essentially noted frtun another source {K. S. K., 40, p. 884). 

The serum treatment of hog cholera, K. Gkaham {Illinois 81 fa. Virc. 261 
{1922), pp. 11, fgs. 3).— This is a revision of Circular 207 (E. 18. 11., 38, p. 589). 

The precipitation of colloidal gold in the cerebrospinal fluid of horses 
with dourine, H. K. Hkynoldh and II. W. Scuoknxno {Jour. Infect. Dis- 
eases, SI {1922), No. 1, pp. 59-6S). — The colloidal gold test applied to the spinal 
fluid of liorses suffering from dourine gjive reactions of varying intensity in 
many instances, hut the exact significance of these reactions has not yet been 
detenninofl. Heveral specimens of the spinal duid gave positive results of the 
c(5inplement-flxatIon test for dourine. 

Poultry diseases {California Bta. Rpt. 1921, pp. 140 , Jf^J). —Investigations 
by J. K. lieach of the cause of the sudden death of a number of apparently 
healthy hens in the University Farm flock revealed the presence of raptured 
ova in the abdominal cavity of nearly all such hens. The fowl-cholera organism 
was isolated fix)m 62 rier cent of these dead birds. 

ITurther studies were conducted of the nutritional disease of poultry described 
by Beach in a previous report (K. S. R., 44, p. 782). The deaths appear to 
have resulted from the feeding of a ration deficient in green food. 
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In an investlj^ntion by (\ 1>. Cjuponter of the comparative value of hydro- 
chloric acid (0.5 oz. per jjjallon of water) and buttermilk to control coccidiosis 
of chicks, the disease was chec*ked by both methods in about the same time. 
However, the chicks given buttermilk averaged 1 lb. per dozen heavier at the 
end of the experlineiil than those given hydrochloric acid. 

Chicken pox (epithelioma eontagiosuni) (Cnlifornla i^tn. Rpt, 192U pp, 
l.iOy 1//0), — (Vmtfnnirig the Investigation previously noted (K. S. H., 44, p. 782), 
J. II. Beach has conducted further studies on methods of preparation and ad- 
ndnistration of chicken-pox vnerine. Ahsolnto protection against artificial in- 
fection was not secured by the subcutaneous injeetioii in 1 cc*. doses of a 5 per 
cent snsjH'nsion of powdered desiccated virus in sterile glycerin, diluted in salt 
selutlun to give a coneentrallon of 1 per cfuit virus. Pricking the comb first 
witli a needle dipiied in this gly<‘<*rin suspension gave neither lesions nor iin- 
ninnity, and .similar negativ(‘ results \v(*re ohtaim'd by ])ricking the comb with a 
nmlle dit>ped in a concentrat('d filtrate (Berkefeld) of a shake extract ot de- 
sicca1(‘d virus Vigorous scarification of the comb with this filtrate caused 
marked U'sions, as did also pricking the eomh with a needle dipped in a suspen- 
sion of 1 gin. of fresldy colIect(s! virus in 4 cc. of sterile glycerin. P\>vvls tinis 
infected were not iminnne to further infection 10 days later. 

A compilation of rcjmrts giving the results of vacc ination in 208 fiooks consist- 
ing ol 117,,‘M<S fowls, of wlii(*h U0„‘{r)2 were healthy at tlu^ time of vaccination, 
showed a perccMitage of 8 20 of lienltliy fowls tiiat become infeeded after vaccina- 
tion. 

Chickeu lice and mites (OhUt Mo. /?w7., 7 (1922). A’o J-6\ p. 91) — The 
diyiping of birds on a warm da\ iri warm water to wliich 1 oz. c>f sodium fiuorid 
bas lHs*n added for each gallon of water is said to have hi'en the most satisfac- 
tory nietluxi of eradicating li(*e from flocks at tlie station, being inexpensive 
and easy of appli(‘ntlon. 

KURAL ENGINEERING. 

(California irrigation district laws (Calif. Dipt. 7b(7>. li'coA.s, D\v. Knipn. 
and Irrio. Uni. J (1922), pp. 7d7B.-'-T!ie text of the (’aliforniu irrigation district 
law, as ainend<*d in 1021, is in’cseiiled in this bulletin. 

Irrigation in British (Columbia, E. A. (Ykvkland (Dnffin. Jour. [Canada], 5 
iJ922), \o. S, pp. Jfll~k22). A brief review is given of irrigation in the Prov- 
ince of Britlsli (Columbia from the earliest undertaking up to the present ex- 
tensive systems. 

Ueport of the Water Ooiiwer%ation and Irrigation (kmiinission for the 
year ended June 30, 1931 (V. Wahs M ater (9)nsen\ and Irrig. Conm. 
Rpt.y 1911, pp. S2, pi /). “This report deals with irrigation areas evStahlished 
and controlled iiy the Slate, irrigation schemes under eonsi(hM*ati<»n, water con- 
servation works constructed by the State htit administeiXMl by local trust 
national works maintained by the commission, artesian and shallow boring, tind 
lieens(‘d works lor stock and domestic water sui)ply, irrigation, and other pur- 
poses. 

The California pipe method of water measurement, B. U. Vanlekr 
(Bnfjiti. Ninhs-Rca,, 89 (1922), No. 5, pp. 190-192, lips. .'?).-~A method of measur- 
ing water where the discharge of the water is not submerged or under pres- 
sure is described for the use of irrigation farmers and dredge pump operators, 
and tabular data are given to assist in its use. The method of measurement 
is based upon the ludnciple that If water is deUvere<l to a short pipe nipple 
^^^th a zero or a very small velocity head, then for the same size ot pipe and 
the same quantity the depth of water in the pipe will always he the same. 
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Return -flow water from irrigation developments, K. I. Meeker (Enpin. 
News-Rec,, 89 (1922), No, S, pp. 105-108). — Studies are reported wliicli show 
Uiat ordinarily 50 per cent of the water diverted for Irrigation purposes be- 
comes a source of return flow. 

Annual return flows of from 35 to 65 per cent of the river flow diverted were 
measured for large compact irrigat'd areas. In the South Platte and tributary 
valleys in Colorado, where 1,100,(XK) acres are irrigated, return flow was found 
to amount to 1,000,000 ncre-ft. annually. In the Cache la Poudro Valley, where 
irngation is intensive and 250,000 acres are irrigated, the annual return flow 
is 130,000 acre-ft., or about 0.5 acre-ft. per acre. In the North Platte Valley 
of Nebraska, where water is plentiful, the annual returns from 250,000 acres 
are 1.6 acre-ft. per acre. Annual drainage returns on two Colorado projects 
of 5,000 and 30,000 acres fell close to 1 acre-ft. per acre. 

It was found that monthly returns throughout the year are not constant. 
The return is maximum during the summer and fall months and minimum 
during the winter and spring. 

It is concluded that from 50 to 60 per cent of the return flow under natural 
or artificial drainage occurs during the irrigation season and is available for 
re-use. 

Soil erosion, G. Koberts, J. B. Kelley, and K. G. Welch {Kp, Apr, Col, E:rt. 
Oirc. 129 (1922), pp. SJf, figs 16). — Information on the i)revention of erosion ()f 
Kentucky soils by means of terracing and soil-saving dams Is presented. 

Instructions to bidders, specifications, proposal, contract, and contract 
bond (Raleigh: N. C. Etate IJightvay Comn., pp, SA, 3li, SC fipft. 2 ), — 
This is a standnrd form used by the North ("arolina Slate Highway Commission 
in n^juesting bids for the construction of highways. 

Characteristics of concrete brick masonry, H. A. Davis (Concrete [De- 
troit], 21 (1922), Ko. 1, pp. 10-18, figs. 10). — Studii's coiuluctfHl at Columbia 
Ihiiversity on 45 concrete brick piers composed of wet mixtHl concrete brick of 
13 different mixtures in comparison with 12 piers built in the same manner 
of 3 brands of Hudson RiA cr clay common bri(‘k are reported. 

It is concluded tliat specifications for concrete brick for building purposes 
should recognize the fact that the ratio of the compressive strength of the 
masonry to the compressive strength of the individual brick is considerably 
higher and varies with the compressive strength of tlie brick in the ease of 
wet mixed concrete brick, while this ratio Is fairly constant for clay brick. 
This is taken to indicate tlmt to produce masonry of the same strength, the 
strength requirements of individual brick would be considerably lower In the 
case of wet mixed eoiuTete brick than for clay brick. 

Quantities of materials for concrete, D. A. Abrams and S. Walker (Lewis 
Imt. Strnct. Materials Research Lab, Bui. 9 (1921), pp. 21). — Tables of propor- 
tions and quantities of materials for concretes of (‘ornpressive strengths vary- 
ing from 1,500 to 4,fXK) lbs. per square inch are presented in this bnlletin. The 
data constitute a r^sum^ of the results of a large number of laboratory Inves- 
tigations. 

Making concrete, H. 11. Mtjsselmaw (Michigan Sta. Quart. Bui., 4 (1922), 
No. 4, pp. 127-129). — Brief practical information on the proiRirtloniiig and 
mixing of concrete is presented. 

TUe size standardization, J. A. King and R. L. IVrrY (Apr. Enpin., S 
(1922), No. 7, pp. 119-121), — The relative costs and capacities of cominerdally 
available drain tile are tabulated and discussed, including sizes from 4 to 72 in. 
It Is stated that the bulk of the drain tile now made by clay and cement com- 
panies follows the size variations shown quite uniformly. It Is noted that the 
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sizes iuciease in uuits of 2 In. up to 48 In., and beyond this point increase in 
units of 0 in. 

The tentative conrlusuui is drawii that the wisdom of iucToasinf? diameters 
by less tlian 2-in. unitvS is (iiiestionahle, and that when the 24-in. and larger 
sizes an^ reaeiied it is iii(lererisil)le. It is thought that the 4, 9, and 15 in. sizes 
could he dispensed Witli altogether. Somevvl»ere near the 30-in. size it is con- 
sidered logical to change to a unit increase of 3 in. instead of 4 in, and at 
almiit the 40-ln. size to a unit increase of 4 in. 

A iiuithtuiiatical discussion of the subject by D. Weeks is included. 

IMsintegration of cement tile in peat, F. J. Alway (Jour, Amor. Poat Hoc., 
15 (VJJ2), Xo. 3, pp, 15-25). — In a contrihution from tJie Minnesota Experiment 
Station, a r(‘^ iew is gheii of information relating to the disintegration of 
c(»ncrete in peal soils, more particularly under European conditions. 

The conclusion is drawn that some i>eats are able to disintegrate cement 
tile as the latter are now comiiionly nwule, and in the case of high-lime peats, 
if any acid has caused injury to the tih‘, (his may he attributed to the oxida- 
tion of associaU‘(l iron sulphid rather than to the action of organic acids. It 
appears tluit cement and concrete may he safely used In .some pi'ats while in 
olhers they are to he a\oided, the determining factors being the chemical 
(haracter of the iH‘at Itself and the jnvsence of iron sulphid in the i>eat or 
mi(h‘ih\ing muck and of .soluble salts of sodium and magnesium in the drainage 
\vater. Thus it uouhl appeal* that cement tiU‘ may he useil without risk in 
high-lime peats that aiH‘ free of iron sulpliid, hut are subject to attack and 
l>ossibl.v to (lisint(‘gration in low-lime peats. 

Durability of concrete tile in peat, J. T. Stfav aut (Jour. Amor. Peat Hoe., 
15 (1922), Xo. 3, pp, 26-32).-" -Tho results of exp<‘riments on lines of ciincrete 
tile laid in peat soils are brletly reporttsl. 

The <-oncliision is drawn that thme can be no action on concrete tile by so- 
( ailed humic acids excejit in tin* lou-linie peats, so that there is no dangerous 
menace from this source in the most intenstdy acid peats. Iron suitihid is 
found to de(*ompos(' cuncreti* in the presence of air, but since it occurs chiefly at 
the t>oinl of contact ot pi'at ^^uh mineral soil there Is consldereil to be little 
or no dangm* (rom this source in deei) peat or in trenches backfilled with 
material containing lime <'r carbonates. Hydrogen sulphid will decompose 
concrete, Imt can be generated only in di'ep, poorly drained peat. 

Faint protection for wood, V. T. MYr.its (Mtch. Enpin. [.Vcic YoW*:], Jfff 
k1922)^ No. K, pp. 519, 520, 545, figs. 2} -Attention is drawn to the dearth of 
information as to the relali\e values of various kinds of paints and primers for 
the protection of wt>od against moisture, and a preliminary analysis of the 
subject and a summary of available information is gl\ea indicating the need 
for i\*sear<ji on the subject. The imimrtaiice of information on the durability 
and dimensional stabilization of painted articles is especially emphasized. 

Tests made on small pie<*es of hickory, oak, birch, and maple measuring 
1 by 1 by 1 in. to (ibtain ciuuparative data on the paints and primers on the 
market showed that paints of the ordinary brands and formulas were not 
citective as moisture-proofing agents oven when three coats were applied, A 
JU’eliiuliiary test with a casein solution indicated that it has waterproofing 
qualities which for some classes of protection may be very valuable. The 
same was true of some of the pyroxalin compounds. Varnishes were in gen- 
<^ral found to he more eftectlve than paints, but in the protection of wheels 
its oijplication was not suitable for primary coats. 

Wearing test of manganese steel, soft center steel, and chilled cast-iron 
Idowshares {California Hta. Ept. 1921, p. ,99),-- -Experiments by A. TI. Hoffman 
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are reported in wliioh one share of each material was used on the same 
3-bottom tractor p:nng plow position, bein^^ interchan??ed after approximately 
one-third of each test had been run. The least wear was shown by the chilled 
cast-iron shares, slightly more by the soft center steel, and considerably more 
by the manganese steel. 

Considerations affecting belt speeds, A. B. Welty {Anr, Engin,, S (1922), 
No, 7, pp. 1/5, 116). — A brief matluunatical analysis of the subject is presented, 
with particular reference to the operati<m of farm machinery. 

The tractor as a means of farm power, 1>. T. MussELikiAN and E. C. Saitve 
(Michigan Eta. Quart, Jiuh, If {1922), No. //, pp. 129-^/32). — A discussion of the 
various factors which relnle 1o tiie use of the tractor on the farm is given, 
together with a table of ira<‘tor performan<‘e records on various operations, 
including plowing, disking, harrowing, grain binding, threshing, feed grinding, 
and wood sawing. 

The Ahart method of tractor plowing, J. L, Auakt (Agr. Engin., S (1922), 
No. 7, pp, 116-118, figs. 2). — This method is briefly <iescrib«'d. 

The house-owner’s book, A. L. (^httrcitiix and L. Wickenden (New York 
and London: Funk W agnails Co,, 1922, pp. XVI-\-S8S, pis. 4r t}3). — This 
is a manual iiittmdtHl for the guidance of those who are interested in the 
building or conduct of homes. It contains cha[>ters on becoming a bouse 
owner, materials, carpentry, heating and ventilating, paints and painting, 
treatment of floors and wocslwork, lighting the house, electricity, the water 
supply, drainage, plumbing, special appliances, the garage, recii)es, and safety 
in the household. 

Farm building i>1atis available, (1. A. Fain and W. K. Broach ((/a. A(fr, 
Col. Bui., duly, 1922, pp. 4)- — The farm building plans available at the (leorgia 
State College of Agriculture are listed. These include general purpose, beef, 
hog, dairy, hay, and tobacco barns, sw<‘et i>otato curing houses, dipping vats, 
cold storage plants, smokehon.ses, sewage disj^osal systems, poultry houses, farm- 
houses, implement sheds, and miscellamwis structures. 

Farm buildings for small holdings: Variations from the normal, H. B. 
G. Mattle (Jour. Min. Agr. [London], 29 (1922), No. 3, pp. 230-233, pis. 3).-- 
Brief popular infornuitloii on tlie planning and construction of farm buildings 
for small English farms is presente<l, including plan drawings. 

Poultry houses for Kansas, N. L. Harris (Kans. Agr. Col. Ext. Hut. 34 
(1922), pp. 11, figs. 10). — Brief popular information on the types of poultry 
houses e8i)ecially adapts to the needs of the State of Kansas is presented In this 
bulletin. These include the shed roof, the semimonitor, and tlie gable roof or 
straw loft tyi>eH. 

The Michigan poultry house, E. O. Foreman (Michigan Eta. Quart. But., 4 
{1922), No. 4, PP- 124-127, figs, g).— Brief practical information on the require- 
ments of a poultry house for Michigan conditions is i)resentecl. 

The New Jersey suburban unit house, W. P. Thorp, ,]r. (New Jersey Etas, 
Hints to PouHrymen, 10 (1922), No. 10, pp. figs 2). — Drawings, brief spetdfi- 
cations, and a bill of materiaLs for this poultry house are given. 

Utilization of flue-heatt^ tobacco bams for sweet potato storage, F. E. 
Miller (U. 8. Dept. Agr., Farmers* BuL 1267 (1922), pp. 4-8, figs. .5),— These 
pages contain practical Instructions for remodeling flue-heated tobacco barns 
so that they may also be used for the stonige of sweet potatoes. 

The farm wat^^r supply. — I, Simple water systems and plumbing, F. O. 
Behrends (N. y. Agr. Col. (Cornell) Ext. Bui. 50 (1922), pp. irt-^Wl, ftfis. 

I^actical Information on the planning and installation of systems to 
supply running water in fann homes is presented In this bulletin. A large 
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number of illustrations are included, showing the different operations In 
the process of installation and the details of the different parts and tools used. 

Turn on the water, N. S. Fish (Wis, Agr. Col. Ext. Circ. W U922), pp. IJ, 
ftgs. 7). — Brief popular information on small farm water supply systems is 
presented in this circular. 

Disposal of creamery refuse, A. \\ Wilson {Ireland Dept. Agr. and Tech. 
Imti\ Jour., 21 (1922), No. pp. 399-411, pi. 1, fig. 1 ). — Studies on the purifica- 
tion of creanmry sewage by means of septic action and activated sludge treat- 
ment are described. The experinienfs \v(‘re conducted on a small scale with 
sewage and septic tank eilluents under varying conditions in 40-gal. barrels. 
Six barrels, each having a diffuser, were fitted and aerated. The septic 
tank efilueiit and the raw sewagi' wore exp(‘rimenled with alone and combined 
with lime and with ground lime.stone. I'he septic tank ofiluent used was 
foul smelling and acid wIh'ii added to tlie <‘xperimental tanks. 

It was foiinil that under th(‘ actixated sludge treatment the xalor and 
acidity disaiipeared almost at once Wiiile the percentage of purification 
xvas lower than in tlie case ot* raw sewage, the final efTluent attained a lum'b 
higher standard of jairity. The etTi'ct of tlie addition of whey to the sewage 
was evident during tin* first period, and it infiuenced the composition of the 
septic efilueut during the second [lenod to a slight extent. The r(‘sults indi- 
cate that the setaic tank a(‘ts ns a halancing tank i^qualr/jng tin* strength of 
tlie efiiuent. A great deal of tlie (urd is retaimnl in <he '-•eptu' tank as scum 
and sludge When th(‘ sewage' was suhinitle'd lo pn'Iinnnary septic action 
liefore treatment by the neli\at('d sludge* jiroea'ss tin* axy'jvu al*sorpt .on figure" 
of llu' efilueut was ri'dnced t(» less than halt that ohlanie^l wtien tri'afing the 
fresh sewage. Tlie ])re]iuiinary septie action more tlian doubled the purifica- 
tion ("iTected. 

It is coneludt'd that in many cases treatment of creamery sewage by the 
activated sludge p*'<><‘css would he sufheient, ami that tiie plant eoulil he oper- 
ated in the open and close to the creamei'y without umsaiue. Wliere further 
imritication i.s necessary t!ie ^fiUm'ut, alter aeration of tiie sewage, can ho 
(retited in bacterial Ix'ds <»f either tin* eontaef or perc<fiali 2 jg type. >Vher(" a 
very liigli (U'grfH* of purification is i‘(*«iuired. it is considered hetti'r to submit 
the sewage to slight septic action about two days before treating the liquor by 
the activated sludge process. 

It is further coneludeil that no gmuTu! rule as to the plan to ho adopted can 
be laid down, hut that the imdlmd scleided in each case must he decided upon 
after a careful examination of the local conditions. 

The fleldnien’s manual (Chicago: Mutual Cirr Prevention Jhn\, 1921, pp. 

[91, pi 1, figs. 7S). — This is a handlmok of fire preveutitm adapted to 
flour mills and grain elevatiirs. It contains chapters on the fioldman, flour 
mills, elevators, data for figuring valuations, external hazards, electrical In- 
BIK'ctions, power except electric, machinery and sp(‘ci}il hazards, th(" bucket 
elevator, heating, interior fire pndecthm, exterior fire prot<*ction, lightning pro- 
tection, superior building cemst ruction, watchman service, fumigation, and 
miscellaneous. 

ETTHAL ECONOMICS AND SOCIOLOGY. 

An Introduction to the theory of business administration for farming, 
E. Eaur (Einfilhrung in die Wirtftchaftalehre des Landhaus. Berlin: Paul 
Parey, 1920, pp. X//-fS87). — This hook is presenteil as a reader in the ecc?- 
nomlcs of agricultural pnaluction. A sketch of world agrarian history is in- 
cluded, getting forth particularly the development of agriculture In 
times and tliat of present-day landholder and laborer lelationshipa o 
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natural aeienees as the basis of agriculture, main points of lat>or questions and 
the<n'ies of intensity, diminishing returns, and the economic use of feeds and 
fertilizers are dis(*ussed. Various examples of tyi>e8 of agriculture, including 
that of migratory peoples; the grazing iiidusti^y in North America, Australia, 
and Alpine regions; grain i’urniing: and intensive forms of the firoduction of 
raw materials for industry and f<HKi production are described. Oompreijen- 
slvo treatment is given of the theories and methods of double-entry bookkeep- 
ing for agriculture, as well as formulas for estimating the returns on different 
business methods. 

Farm management and farm organization in Sumter County, Ga. — ^Aii 
analysis of the business of 534 farms in 1913 aiidi 550 farms in 1918, 

H. W. Ham^thorne, II IVl. Djxon, and F. Montoomkuy (I/. S. Dept, Affr, Jiul. 
10S4 it922), pp. 97, pin Jf, fign. ,S).-“ Thls bulletin presents data regarding the 
organizati<m, i)r(>du('tion, expenses, and i-eliirns of farms oi)orated by owners 
and tenants, both white and colored, being a repetition of the farm business 
analysis of farms in the same region in 1013 (K, S. K.. 36, p. 8J)3), The method 
used iu this study Is the same as that previously noted (E. S. 11., 44, p. SO). 

The data for 1918 in comparison with tlK^se for 1013 show a decrease In cot- 
ton acreage of from 57 to 37 per cent of the total crop acreage and an iucreasi^ 
iu corn acreage of from 28 to 37 per cent, as well as iniTeasiis in acreage of 
wheat, peanuts, and other leguinea. Applications of fertilizer decreased 37 per 
cent. The production of hogs for marketing was substantially increased. 

This analysis was carried im s(»paralely for farms ot>erated by white owners 
and tenants ami by colored owners and tenants, and the data presenhM] offer 
comparison.s between these classes of fanners. White owners oi aerated about 
half of both the 534 farms studied In 1913 and the 550 studied in 1918, these 
farms representing more than tvvo-thirds of the total crop acreage reported and 
producing almost throe-fourths of the cotton. Colored tenants winx? the most 
numerous of the other classes, operating one-third of all farms, lumdling one- 
sixth of the crop acrea.g€*, and producing almost one-sixth of the cotton. 

The following table is a summary of some of the indicated changers: 

Swnmary of farm business on farms in f>umter County, Ca , 191S and 1918. 


Kind of 

Ntmibor of 
farms. 

Crop aneage. 

Average farm 
income. 

Average labor 
income. 

i 

J Eatl- 

Average return j injited 
on capital, t 

1 family 

oc'cnpant. 

1913 

1918 

1913 

1918 

1913 

1918 

1913 

1918 



1913 

1918 

living 
from 
farm 
in 1918.1 

White owners 

268 

280 

Perct. 

72 

Pirct. 

69 

$1,666 

13,711 

$474 

11,813 

Per ct, 
7 

■ 

Perct. 

11.3 

$716 

White tenants 

49 

66 

6 

8 

r>64 

1,3.53 

606 

1,232 

>6.4 

8 9.4 

600 

Colored owners. . . 

31 

48 


7 

806 

1,778 

268 

1,068 1 

7 ' 

13.7 

1 697 

Colored tenants... 

186 

106 

17 

16 

323 

848 

290 

1 768 j 

! * R. 0 

*14.1 

1 m 

\ 


I No data for 1913. * I./andlords of tenants. 


The appendix presents a summary of the farm businwi of each of the farms 
covered in this study in 1913 and In 1918. 

Farm management [investigations at the Calif ornia Station] (OdUfonUa 
Bta, Bpt, 1921, pp, 100, 101 ), — Notes on investlgationa, carried on under the 
direction of R. L. Adams, are submitted here, pertaining to the coate of estab- 
lishing 16 fruits and 3 field crops under csonditioBS In California as In 19X5 
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1919, as well as of the annual per acre charge to cover their pro rata of the 
cost of bringing them to a self-8up{K)rting productive stage. 

Other investigations with reference to leasing methods and the number of 
sugar beet factories operating in the State are briefly reported on. 

Investigations relating to the profits of Swiss agricultare for the crop 
year E. Laur bt au {handu, Jahrb. Schweiz, S6 {1922), No. 1, 

pp. 1-^1 ). — ^This adds data for the later year to the rei)oils previously noted 
(E. 8. It., 47, p. 491). 

In regaiHl to the bases of the economic rearrangement of fleldis In 
Bavaria, Laber (Landw. Bayern,, 11 {1921), No. 1. pp. 29-32) .—This discussion 
concerns mainly the (Conditions under which rearrangement would be advisable, 
'rhe author concludes that for any given district the necessity for reform 
dep<'nd« npon the i>ercentage that tlie farms made up of scattered fields is of 
th<w(^ ('onsistlng of a single tract and also upon the relative average distances 
a pa It of the constituent parcels. 

Farm ownership and tenancy in the Black Prairie of Texas, J. T. San- 
ders (TL S. Dept. Ayr. Iful. 1068 {1922), pp. 60, fifjn. 7).— This study is based 
mainly on data collected in six representative counties in eastern central Texas 
from 368 farm opejrators. Histoiical information was gathered from tux rolls 
and other h)cal sources. 

The growth of tenancy In this region has been comparatively very rapid, the 
greatest Increase having taken place when the stock raising industry was super- 
seded by crop growing and the large farms were divided u]>. The net rt'turn to 
the owners of rented land was 5.9 i>er cent on capital invested. Incrwvses in 
land values equaled a net (compound annual interest of from 8 to 9 per cent on 
the original investment. On the basis of the avcu'nge net accumulation of wealth 
in 1919 and the average value of farms operated, it has IxH^n determined that it 
would require the average share tenant interviewt'd approximately 28 years to 
pay for the farm he op<'rated. The abillt.v of oixn*ntors to accumulate wealth 
was found to vary widely. Fourteen oi>erators, or 3.8 per cent of all inter- 
viewed, togetlier saved annually as much as 238 other operators who ranged 
among the least thrifty. Those who accumulated w^ealth most rapidly were the 
ones who had betai most (Onsistent in the ji]iplicatioii of their time to operating 
farms, had the most dlv(*rsiflca(ion of farm enterprises, raised the largest 
amounts of family food on the farm, and moved least frequently from farm 
to farm. 

Legal phases of tlie land problem are described and ec'onomic aspects of the 
forms of tenure, operators being classified «ms share cToi)pers. share tenants, 
owners additional, or owners operators, tire set forth in detail. The agricultural 
history of farm operators is given to account for success or lack of it on the part 
of the operators Interviewed. A study of domestic, social, and educational 
conditions in relation to tenure reveals the prevailing average disparity between 
the construction and repair of homes of owner operators and tenants. Standard 
of living, use of conveniences, school records of the children, and character of 
reading material fotmd in the homes of the different tenure classes are con- 
trasted. 

R^^lftilations for the prot<H!tioti of lease* contracts, 8 chi AfAOHEK (Dent. 
Lattdw. Prcs»e, iH {1921), Nos. 20. p. 153; 21, p. 162).— These are discussed by 
the author as belonging to a series of special regulations based on laws passed 
<lurliig or after the war and designed to assist German industries through the 
post-war depression and readjustment The regulation described here relates 
to agrlcmltund lease contracts in Prussia, but it is n<^ted tliat similar ones 
arc^ in existence in all States of the UepubHc. The repilution is administered 
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by a series of arbitration committees, one for each judicial district of the dis- 
trict court, consisting of a district judge, who is president, two landholders, 
and two tenants. Their functions and powers are described In considerable 
detail. References are made to particular cases in Illustration. 

The present situation with regard to agricultural credit in the United 
States {Fed. Ueaertw BiiL, 8 (1922) ^ No. S, pp. 261-266; also In IJoon. World, 
n. ser., 23 (1922), No. 11, pp. 364-267). — A digest is given of legislation proposed 
by the Joint Commission of Agricultural Inquiry, the Federal Advisory Council, 
and the President’s Agricultural Conference, containing the suggestions therein 
as to means of providing more abundant credit for i>erio(is of time suited to 
farmers’ needs. 

The inhuonce of existing circumstances on the market for agidcnltural 
mortgages, Garcke (Dent. Landw. Pressc, 4^ (1921), No. 44^ P- 333). — The 
author calls attention to the complaint by many agricultural societies that 
fanii mortgages are being paid off at onee rather tlmu by the long-time amor- 
tization plan, and raises the question of which is advantageous from the 
farmer's jvoint of view. He concludes that on account of risks in the farmer’s 
business, the necessity for making improvements In the future, the establish- 
ment of married childjen in business, etc., the farmer should he advised to pay 
off all existing mortgages, espeduHy those on the land. He then discusses the 
attitude that creiiit societies should maintain in making loans on the present 
inflated himl values, and points out the difference between the loan value of a 
tract of land and its sale value. 

Some problems in the science of taxation, P. Holdeflkiss (Dcut. Landw, 
Pressc, 43 (1921), No. 80, p. 595). — I*roblems of tlic capital valuation of agricul- 
tural land as a preliminary to purchase, sale, or lease are discussed. The 
author calls attention to (he prevailing tendency in Germany to overvaluation 
by landlords and land sellers, as well ns by ofliiials, using gross income in 
terms of money. He proceeds to point out the error of this by describing the 
many elements in cost of production, labor <?ostB, and post-war Imrclens of 
taxation, as well as supervision costs, insurance, and risks by which the gross 
income is reduced even without taking into consideration tlie existing deflation 
in money values. 

The taxation of land, K. T. Ely' (Nail. Ta.7) Assoc. Proc., Jff (1921), pp. 
228-300, figs. 6). — This is a discus.sJou of the demand nuidt* by liberty and 
donmeracy out of necessity and on the basis of social ju8ti<‘e for increased and 
widely diffused taxation and of the possibilities of land as a basis ol* increasing 
revenues. 

Land is said to be a poor man’s iiive.sUnent, yielding small returuH. Taxation 
brings into use submarginal land and brings land into use prematurely, and it 
is urg(*d that tax policies sliould be frametl with the end in view of preventing 
(his. Holders of land out of use are held to perform active social and economic 
services by making possible a so-eallcd ripening process by maintaining a re- 
serve of land for food production in times of ne(*d and by taking the risks of 
ownership, paying taxes and special assessments. 

I^aiid va]ui!s depend upon the growth of the population, but also upon the rate 
of improvement in land utilization. Land values have lost in comparison witll 
other forms of wealth. liand returns are increasing more slowly than public 
eximmlitures and are inelastic. 

Therefore, it is recommended that land should be used chiefly as a source of 
local revenue; that land taxation should be real estate taxation, owing to tlte 
dltflculty of separating the value of the land and that of improvements, which 
in many cases become so blended that they are indistinguishable and in»Cp- 
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arable; and that taxes should be in proportion to the selling value and not 
progressive. It is held that if regulation of the size of landholdings is needed, 
this should be brought about by other methods than by taxation. The author 
asserts his belief that not enough facts are known to warrant at this time an 
attempt to determine what Is u proper economic holding, and that in any case 
regulation by taxation has no place at Ihe present time in land ownersliip in 
the United States. A comprehensive cadastral and economic survey of the 
land of the country is urg<M3. Further Investigation is said to be needed with 
regard to the mod ideation of the system of taxation of selling value of land 
in the direction of taxation of income value; systems of taxation in different 
States and different countries, with spt^clal reference to tlie rales of taxation 
on hind ; leasehold systems of land tenure; taxation of forest and mineral lands; 
and the tlieory and practice of indirect taxution. 

A discussion hy members of the association is appended (pp. 

An inquiry into the status of agricultural labor {Enqu^te sur le Travail 
Agricolc. Brufsaels: Min. A or.. Admin, Agr. et Hort,, IServ. As,soo. et Statis., 
J920y pp, \ X X ! . — A sniumary report is made of the economic, social, and 

hygienic condilions nf farm lalmrers in Delgium, including farm domestics 
boarded a< (he farm and laborers wht» cultivate small holdings of their own with 
the aid of members of their families. The appendix contains the detailed 
signed reports from each Province. 

Business methods of marketing hay, G A. Goli.ikh {U. aS. Dept. Agr., 
Farinerg' Bui 126/) {1922), pp. 25, ftos 11 ). — Ueeommendations are made with 
reference to (he marketing ol hay hy the consignment and the straight sales 
methods. The trade rules deeim^d important are set fortlj, and suggestions are 
made for the use of Government production and market reports in the study 
of the time and plaice of sedUng. The hilling and invoicing of sliipmeuts are 
described in detail, as is also the collection of damage or loss claims. 

Report to the Government of Saskatchewan on wdieat marketing, J. 
aStkwart and F, W, llinnKM, (Regina, Canada: [Ooi'f.], 1921, pp, 21 ). — The sys- 
tem of wheat marketing ul present in vogue in (^iiiaihi under the provisions of 
the Canada Grain Act is brielly oiitlmed The question of complete State con- 
trol of (he marketing of (lie western ^\heat crop is considered to the conclu- 
sion that national control llirmigh such an agency as the Canadian Wlieat 
Hoard would give advantages to the i>ro<lueer m the marketing of his wheat 
croji that inuihl not iK‘ secured in a similar degree in any other form of cen- 
tralized control. Tlie que.stion of the advisuhllity of establishing a pooling 
agency hasxHl upon legal contract or voluntary effort is also developed. Various 
forms of pools are described. It is the oidiiion of the committee that in the 
event of the adoption of a pooLng plan comprising less than the whole of the 
western wheat crop, a voluntary arrangement is preferable; and general prin- 
ciples are outlined, Involving contrullzed selling, initial advances, and etjual 
distrlbnlion of the proceeds of sales according to grade. 

Weather, Crops, and Markets (V. 8. Dept. Agr., Weather, Crops, and Mar- 
kets, 2 (1922), Nos. 1, pp, 16, figs. S; 2, pp. 17-33, figs, J,; S, pp. SS- 64 , figs, 6; 
4, pp. ngs, 2: 5, pp. 81-104r fip^^ These numbers offer notes on 

weather conditions, with temperature and precipitation charts, up to and 
including the wt»ek ended July 25. The usual tabulated weekly reports on 
prices ami rmdpts in the market of important agricultural commtKlities are 
given, as well as special articles on local or outstamling market situations and 
foreign markets. Special articles in No. 1 give detailed data on the estimated 
value of fann products for 1921, also an estimate of the strawberry shipments 
to Juno 15, 1922, and comimrlsona with those of last season. The pr<Kluce 
market at St. Is ileStiribed, and ii sf)eclul report is made on cotton acreage 
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and condition in No. 2. Reports on the progress of the marketing of the 
season’s hay crop and a forecast of com and winter wheat prodtiction are 
included In No. 8. No. 4 contains a forecast of sugar-beet production and a 
summary of celery shipments from Florida ; No. 5 a review of recent exten- 
sions in the Federal market inspection service for perishable farm products 
and a study of index numbers of the purchasing power of farm products by 
months in 1921 and 1922, with comparisons for earlier years. No. 3 also con- 
tains the July crop rejwrts, including tabulated summaries of cmp conditions, 
with comparisons and current reports on estimated faim value of imi>ortant 
protlucts and averages of prices received by producers. 

National agricultural policy, H. P. Cabteses Valle-Riestka {PoUtiea 
A^rarta Nacimial. Lim4i: Eqtiitativa, 192h PP. pU. 2 ), — ^This is a col- 

lection of articles on various lihnses of the improvement of Peruvian agriculture 
contributed by the author to periodicals during 1919 and 1920. 

The situation of Belgian agriciiltui*e, A. Delos {Jour. f?oc. Natl. Ag/\ 
Belff., 4 {1922), Nos. It, pp. 81, 82; 12, pp. 89, 90: IS, pp. 98, 99; 14, pp. 106-- 
108; 15, pp. IIS, lU; 10, pp. t21. 122; it, pp. 129, ISO),— Three periods of 
agricultural development in Belgium are define<1 on the basis of crop returus. 
The years of 1840 to 1875 were marked by gradual Increases in agricultural 
returns and land values. Between 1880 and 1H95 there occurred a crisis due to 
the importfition of American wheat, resulting in decrt'ased pri(*es for agricul- 
tural products and lower land values. The period of 1895 to 1910 was charac- 
terized by rising land values as a result of improvement in agricultural 
technique, association of producers, and restoration of old land values. The 
present economic situation with regard to land tenure and farm leases, returns 
from farming, wages of agricultural labor, and availability of capital Is 
discussed. 

French West Africa, its resources and economic organization, H. Oosnikh 
(L'Ouest Africain FranQOia, ses Ressonrcos Agneolm, son Organimtion i$co* 
nomiqne. Paris: Emile Larose, 1921, pp. XXV1A-25S, pU. 2S, fig. t). — A mis- 
sion visiting points In Kanierun, .Southern Nigeria, Daboim‘y, Togo, Gold Coast, 
Ivory Coast, and other colonies In northwestern Africa makes a report in these 
pages. The possibilities of cotton production, forest resources and conditions, 
and the organization of agriculture in general are set forth. 

Rural Institutions {California ^ta. Rpt. 1921, pp. 102-1 07 )."~VeY\(i\n activi- 
ties and results obtained in the division of rural institutions are summarized 
by E. Mead. It is pointed out in what way the Durham at>d Delhi State land 
settlements in California have afforded opportunity for the Improvement of agri- 
culture and rural life along with the development of a rural eommunity. Inves- 
tigations that are being made, with special reference to problems of cooperative 
marketing and the hnancing of the distribution of Califoimia farm products, are 
noted. 


AGRICiriTURAl EDXrCATIOBT. 

The Federal Board for Vocational Bdneation, its Iiistory, activities, and 
organization, W. S. Hoi.t {Imt. Govt. Research, 8erv. Monog. U. 8, Oovt No* $ 
{1922), pp, X/-J-74). — ^This is one of a series of monograi>hs, which when com- 
pleted will give detailed descriptions of the 50 or more distinct services of tihe 
Federal Government. It covers the history of the establishment and develop* 
meat of the board, its functions and organization, and the character of the 
plant. Appendixes contain an outline of organization, clnsalftcntlon of activi- 
ties, list of publicadons, laws, a financial statement, and bibliography. 
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Agricultural education in China, J. IF. Ueisjvkk (World Agr„ 2 (1921), 
No. 1, pp. 97, 98, fig. 1). — Three tyrws of WMricuItural schools i?i China are the 
agricultural college, the vo<‘utional agricultural michlle achool, tmcl the higher 
primary agricultural school. The uIiuh of scho(»is of ('ach of these types are 
briefly conBldered, and certain specialized sclu*ols and the educational work of 
missionary organizatioiiH an^ noted. 

Agricultural instruction In the Dutch East Indies, T, J. I^ekkeukliusKu 
iHet Landhonwondcncijg in Ncderlandsch- Indie. Batavia: Dept. Landb., Nijr. 
en I/andcI, 1921, pp. SO). — The aims and courses of instruction at the agricul- 
tural school at Buitenzorg, agricultural noniial schools, and middle and 
lower schools are set forth. 

A course of study in rural home economics at the Normal Ilural Home 
Economics Institute ilnni. Norm. Bup(^r. Econ. M("ouiffdre Ayr., Laeken, Bui. 
29 (1921), pp. IfS, figs. 22). — The royal decree of organization of the Institute, 
its opening at l^aeken for school purposes, and the scdiool buildings and farm 
are described, and an account is given of the visit of the Queen of Belgium. 
The character and scope of the work carried on at the school and other such 
matters are discussed. 

Twenty-fifth and twenty-si. \tli reports of the Cierinan section of the 
agricultural advisory cominitiee for Bohemia, 1010—1020 and 1021, 

T. Zui.KGKU KT AL. (Bcv. Ih'ut Heht. Lajulvsk. Bates Boh men, 25 (1916-1920) , 
pp. 176; 26 (1921), pp, Tliese cover a('<i\ities of this body for the imi>rove- 
meut of agiicuitural tccbnbiue and live-stock raising and the spread of educa- 
tion in economics, iiicludiug bookkeeping for agriculture. 

Studies of occupations in agriculture, forestry, and anlnial industry, 
K. J. Allkn (Cambridge: Harvard Vnir., 1921, pp. — This study is in- 

tended to present the imix>rtance, content, mi\Jiutages and disadvantages, 
preparation necessary, in(*ome, ami effect on the worker of 18 occupations 
connected with agriculture, f(>rt\stry, and animal industry. If is €»six)cially 
designed for use in the junior high and high .school and in agricultural schools 
and classes studying vocations. 

Principles and methods of valuation, bookkeeping, and calculation in 
agriculture, E. Laur iOrundUiyen iind Methoden der Betou tuny, Buehhaltuny 
und Kalkulation in der Landieirtsehaft. BeiUn: Vuut Parey, 1922, 2. ed., pp. 
XVI-\~600). — The author declares his ambition for adding another stone to the 
foundation for agricultural bookkeeping. It is intended to present a dis- 
cussion of fiinda men tills ratiim* than a handbook. It is considered that the 
science* of agricultural e<*ouomics must he based upon accurate rc^corcls for 
agricultural operations, and that these can not be kept protierly without a 
knowleilge of the nature, classification, valuation, and amortization of capital 
and the theory of cost of production calculations. 

Part, 1 of this edition is devoted to the detinition, delimitation, and classi- 
flcatlon of agricultural capital. Eleven kinds of constituents are named and 
grouped Into a(*tlve and passive capital groups, the former including fixed 
capital (Bandgutskapital) and movable (Plichterkapital), with a number of 
subgroups under each. In the section on valuation of capital the author 
devotes several pages to a discussion of general principles, this being followed 
by a discussion of the valuation of each kind of capital. The other sections 
are treated In a similar manner. 

Part 2 discusses the nature aud principles of single and double entry book- 
keeping. Illustrative examples are given, with particular attention paid to 
the aSSvantagas of the double-entry syst^ for agriculture. 



NOTES. 


California University.— The dodiention of the dairy Industry and horticul- 
tural huildiii;:^ at the university farm took place October 24. These buildings 
are tin* hrst ef a poiip of permanent bulldinf^s which it is proposed to con 
struct at Davis Both are two stories in height and of coiKTete and hollow 
tile. The dairy industry huildiag contains the director’s ofitces and Is CKpiipped 
with model'll machinery throughout. The horticultural hulhilng contains an 
anditoriuin seating 250 iK^rsons, in addition to classrooms, student lal>f>ratoHes, 
and research facilities. 

Tlie principal dedication addres.ses were made by Dr. W. IT. Chandler, vue 
dean of research in (^irnell thiiversity, President B. ^V, Pearson of tlie Iowa 
i^ollege. and Professor Kmeritus E. ,1. Wiekson, Presidemt Barrows, C, U. Iload- 
hoiise, and C. B. Hutchinson of the university. 

lo\Kn CVdlege and .Station.— Spcaicer A. Beach, h(*ad of the horrieuli oral 
depai-tmeiit sime 1005 and vice dean .since 1906, died Novemher 2. Professor 
I*each was born at Summa' Hill, ('ayiiga County, N. Y., in 1860 and was gradu- 
ated from th(‘ Iowa College in 1880, receiving the M. S. d(*gree in 1892. He had 
also s(‘rv(Hl as professor of hortienlture and botany in the Texas (%)nege in 
1800 ami 1891 , miil as lK>rti<'Ulturi.st of the New York 8tat(‘ Station from 1801 
to 1005, pre[)aring while at the latter institution the volume on the Apph*s of 
New ^ork. As a part of his work in Iowa he had been in.strumeutal in develop- 
ing ab(>nt a dozen promising new varieties of apples, and was the author of a 
nuiiilier ot well-known books on horticultural subjects, 

.Uiss Alma E. Bicliarilson, since 1018 chief of the IIouh* Economics Education 
Service of the hYnleral Beard for Vocational Education, has hefm api)oititHl in 
charge of the division of home economics beginning .ianuary 1, 102,*^. 

Massachusetts Collegi' and Station. — A new eourse for gardeners is being 
olTend exieiKliiig fnan September 27 to June 8, 1028. The course is being 
gi\en in c<>oi)eration with the National Association of Cardeners w'ith the 
oiiject of combining ihe theondi(‘al instruction characteristic of the American 
system oi horticultural e<lueatiou with the practical or apprenticeship system, 
better known in Europi' Tiie eolIeg(> will provide Uie theoretical and scien- 
tific phases ol the work, and the as.sociation will make arningeiiijuits for prac- 
tical emifioymenl on estates, et<‘. 

J>r. .Tnme.s B. Paige, luofessor of veterinary st'ience and head of the depart 
ment in tlie colU^ge and stutUm for many years, dUnl on October 5, after an 
illness of about 18 months. IXs-tor Paige was born in 1861 at Prescott, and 
was gnidnated from th(' college in 1882. In 1888 be recHd\ed the degree of 
dotdor nf \eterlnary siieiice fr(un McGill University and entered the serviw" 
of the colleg(i tlie following year, first as lecturer and later as profe-ssor ahd 
head of the <b‘partment. He was a clear and forceful lecturer and tencher amt 
w as largely responsibl(> f<a' the upbuilding of the veterinary work of the iustU 
tut Ion. Mainly throngli his efforts, an appropriation was secured tn 1808 frona 
the legislature for the eredton and equipment of the present veterinary 
6dS 



1922] 


KOTES, 


699 


laboratory. For n year ho also served as dean of tlie eollcpre, for a number of 
years as secretary of the Associate Alumni, and for two years as a member 
of the State lepjislatnre. 

G. Edward Gage, Ph. D,, professor of animal pathology, has been appointed 
to succeed him in the college and station. 

Michigan College.—H. H. Wedgvvorth has been appointed to the fellowship 
offered by the National Uesearcii (Vmncil on the ecouomie uses of sulphur in 
relation to agricultural practices, 

Minnesota ITniversity and Station. Plans art* being drawn for the new 
dairy building upon Avhich it is expected to begin construction next spring. A 
3-8tory main building with a 1-story rear addition and to cost .$220,tMK> is 
contemplated. 

Charles Haralson, superintendent of the Pruit Breeding Station since 1907, 
has resigned, effecti\e January 1, 1023. Miss Adele Koch, assistant home 
dein(»nsti*ation ag<mt Under itas nsiginsl. Id*. W A. Billings has been ap- 
pointed sf>ec‘ialist in veterinary inedn me m the extension s’erviw. 

Nevada IJnivcrsity.^ — Id'. Philip A. Ixihenbaiu'r, assistant professor of 
plant physiology and assistant el)ief in plant physiology in tlie Illinois llni- 
versity and Station, has accepted a ia»sition as asssociate professor iif biology. 

North Dakota College and Station. — T>r AUa H. P»enton, since 1018 profes* 
sor of farm management and agrUailtural e<’onomics at the Manitooa Agricul- 
tural College, has been appointed head of the department of marketing and 
rural tinarjce. Lawrence H. Holland has hcfui a])i>ointiMl instructor in dairy 
umnufactures and in charge of this work In the station. 

Ohio State I'niverslty.- - .V six-year <*onrsc in animal husbandry and veteri- 
nary nuHliclne has lK*en estjiblished. Tlds course is designed to give more 
comprehensive training iu animal luishandry than the regular veterimiry course. 
It leads to two degrees, the B. S, in agriculture at the end of fmir years and 
that of I). V. AI. at its conclusion. 

Oklahoma College and Station. - Coop* rative experiments in field crops 
are being conducted at four fda<*es in the State in connection with the district 
agricultural schools and otluu' lustittuions Helinitc arrangements have been 
made for starting sm'h expc'riments in two other places, one at the I*. S. 
Indian School at Chilocco ami the otlicr at tin' <‘oiinty farm in Tulsa County. 
In addition to these c<K>perative experiments in which nearly all of the main 
field crops are used, rrop exi»ernnents with cotton are being carried on with 
10 or 12 farmers. 

The Ktation mailing list is being revi.^ed. Tlie county agents have sent in 
the names of some 200 to 3<H) leading fanners of their counties which will 
compose the farmer mailing list, and will aggregate about 15,000 names. It 
is the plan hereafter to send out ix>stal cards announcing new' publications. 
These publications will be sent t4> fanners and others recpiesting theiTi — in 
other words, it is tlie plan to not broa<lcast the station publications. 

C. E. Sanborn, head of the department of entomology, has lx»en given leave 
of absence for a j^ear for graduate work at the Kansas College. Carl P. 
Thompson has been given a similar leave of absence at the low'a College, his 
work being taken by A. L. Anderson of that college. W. G. Friedemaim has 
resigned as assistant chemist and has been succeeded by Willis D. Gallup. E. A. 
Miller, aeld agent in the Omce of Extension, States Relations Service, U. S. 
Department of Agriculture,; hag been appointed head of the department of 
rural economics, beginning September 2(1. 

PeitnsylvaniA Htatioii.— The title of L I>. Wilson has been chnng^Hl from 
professor of animal im.shandry to professor of veterinary scicmc. (h^orgo 
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Ktirnohan, D. V. M., has been appointed instnritor in bacteriolofcy, eiteotive 
October 3. 

Porto Rico Federal Sta ioii.—L. G. Willis resigned as chemist September 
16 to become soil chemist in the North Garoliiiii Station. 

Porto Rico Insular Station. — A modern cattle stable is being built at a 
cost of about $4,000. Recent a{)i>ointments include It. Men^ndez Ramos as 
director, M. Oorbea PiA as chief chemist, and Ignacio h. 'lorres as horticub 
turlst. Jean P. Gridith, the former horticulturist, has b€*en appointed plant 
breeder, succeeding P. Richardson Kuiitz, who has been made chief agronomist 
Vu E. OhardOii, special pathologist, has been appoint (^1 expert in cane diseases. 

Virginia Truck Station. — Dr. Hei'hert Sj>encer, assistant professor of ento- 
mology and zoology in the North Oarolina Gollege and subsequently of the 
department of entomology and zoology* ol the Ohio State Dniversily, has been 
appointed associate entoinob)givSt in charge of iinestigatioiJs of insects alTecting 
truck crops. 

Wyoming University and Station. — Plans ha\e been decidwl uiJOn lor a 
combined veterinary and parasitology building. A (‘ourse in iK)ultry has betm 
added to the curriculum of the (kdlege of Agriculture, and plans are under 
way for a poultry hiiildlng. 

Poultry Work in Palestine.- -J. L. Kramer, a graduate of the Baron <lc 
Hirsch Agricultural School and the Uiiiversity of Nebraska, has b(‘en appointed 
in charge of the newly established piuiltry dei>artment of the Palestine Agri- 
cultural Experiment Slalioi; at Tel-Aviv, JalTa. concerning which a note was 
recently published (E. S. R., 46, p. 70S). A model poultry farm is to he estab- 
lished in Ben-Shemon as the (vnter for poultry instruction, and eonsid<*rable 
extension work will also he undertaken in an etTort to build )ip the poultry 
Industry in Palestine. Brecdint; stock is being selected in Kurojve, and some 
of the equipment is being contributed h\ iiK'uhaior companies and other manu- 
faetui'ers in this country. 

Miscellaneous. — A recent issue of the Journal of the AtinrHtry of Agriculture 
of Great Britain calls attention to an unusual feature of the conferring of 
honorary degrees by Cambridge rniverslty last Jurn‘ in that six of the nine 
recipients wert" known esiHviaiiy for their services to agriculture. Among 
these w'ere Sir Daniel Hall of the I>eveIopiru*nt (kuiJinission, A. K. llimqthries 
associated with Prof. U. H. Biiteii in wlieut improvement, and E. S. Hmven, a 
breeder of improved barleys. 

(dairies Crowther ha.s been api)oui((Ml principal of the Iiarper-.4dams Agri- 
cultural College at Newj/ort. Salop, xice P. Hedwirth Konlker, who has been 
at the head of the iiistinitioii since its esiahlishment in BKKK It. AL Wilson, 
principal of the East Anglian Institute ol Agriculture, has been appointed 
principal of the South Eastern Agricultural College at Wye. and has boon 
succeedefl by H. M. IMct^roath. head of the agrumltural department, Seale- 
Hayne College, Devon. 

W. D. Clayton, the first county agent in the United States whose salary was 
paid in part from public funds contributed by a county, die<l August IT. Mr. 
Clayton was a graduate of tiie Alabama PolytecJinic Institute and was originally 
appointed a county agent in Aflam.s County, Miss., In 1908. At the time of his 
death he was serving as county extension agent In Orleans Parish, La. 

Dr. D. I. Andronescu ol* Emerson. N. J., has accepted a pt)sltion with the 
Department of Agriculture of Rumania as chief of the department of 0iint 
breeding and with headquarters at the Agronomic Station at Baneasa-Budiai^lrt. 


o 
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Assembling in Washington for the (ir>l time siiieo the enlrtiiice of 
tliis (‘ouiitry into tlie World War. th(* Assoeiat ion of Liind-(u*ant (\)]- 
leges held its thirty-sixth annual c*onvention fioin Nov ember 21 to 2.‘h 
1022. The great ehanges whic'h have ehara(*terized the tiA(‘'year in- 
t(*r\ab a period of ex(‘eptional interest and imi)ortan(*(‘ to agri- 
cultural e<lncation and n'search. were rellectcul in tlu‘ personnel, the 
program, and the jHilifues of the convention. 

The uni([ue j)osition of the Chipital ('ity as a phu'e of meeting for 
representatives of a national system of tnlucation with many close 
relations with th(* Federal ( iro\(*rnnient was again dmuonst rated. 
Official r(*(‘ognition of the association was shown in a lei-eption 
tendered the delegates by President Harding. Secretary fd' Agri- 

culture, the Assistant Secretary, the l)ire(‘tor of Scientihe Work, and 
other members of the Departments staff, as wudl as i e[)resen(atives of 
the War Department, the Dejiartment of Oommeii'e, the V . S. Bureau 
of Education, and tlie Federal Board for Ahxaitional Education were 
partici[)ants in the jirogram. Members of the migineering se(‘tion 
made \isits of insjaatioii to the navy yard and tlie laboratories of 
tlu* ihireaii of Piibli(' Koads. d'be miitnal bi neiits of eontads such 
as these were well .s(‘t forth by the Se(*relar} of Agriculture in bis 
at 1 dress of welcome. 

Although many fact‘s familiar a half decade be fort' were missing, 
the eoiuention attondanee was tpule large and i*epresentati ve. The 
registration exceeded 2(H), and included tlelegates from every State 
exeej)t Arizona. The number of experiment station directors reached 
41, but only 31 institutions sent their presidents, many of tlie leading 
members of tlie group beings thus unrejircsented in (he executive body. 
That the constitutional jirovision restricting participation in this 
body to the heads of institutions has proved ineffective as a means of 
securing the attendance of the presidents at the (‘onventiims was 
virtually recognized by an amendment adopted at this meeting per- 
mitting the designation of substitutes. 

The program of the association followed elosidy the jilan at the 
1921 meeting at Ne^v Orleans, with general sessions on two evenings 
and the final morning, two meetings of the executive body and an 
infoTmal conftu’ence of presidents, and two-day programs of the 
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sections of agriculture, home economics, and engineering. The sec- 
tion on agriculture held parallel half-day sessions of its divisions 
of resident teaching, experiment stations, and extension, and three 
joint sessions dealing with questions pertaining to the interests 
of each of the divisions in turn. On the whole, the arrangements 
seemed to meet with general satisfaction, the most serious disad- 
vantages apiiarently being the overlapping of portions of the sec- 
tional programs with the executive body and of all tlie sections with 
the final day’s program of the American Society of Agronomy. 

The number of organizations meeting in conjunction with the asso- 
ciation was considerably smaller than at the Washington sessions of 
the past. However, the Association of Official Agricultural Chemists 
and the Association of Feed Control Officials met previous to the 
convention, and the American Society of Agronomy and the Amer- 
ican Association for the Advancement of Agricultural Teaiffiing dur- 
ing con\ention week. A new undertaking was a spring wheat <‘on- 
fei'ence preceding and a (‘otton conference following the convention, 
in whicli representatives of the land-grant colleges from the several 
States and of the U, S. Department of Agriculture participated. 

The (‘onvention program gave many evidences of careful planning, 
and interest was well sustained throughout the sessions. Special 
eft’orts had been made to complete the assignments and send out the 
programs well in advance, practically every speaker was in attend- 
an(‘e, and tlie numbei* of ( hanges neceasitated was unusually small. 

Jn the enforced absence of the president of the ass(Huatioii, Presi- 
dent T. D. I^oyd of Louisiana, the general sessions were presided 
over by the vice president. Dean A. A. Potter of Indiana, and the 
[)iesideiitial address was also given by him. Dean Potter took for 
liis subject Tendencies and Problems in Land-Grant Institutions. 
Me advocated increased financial support for the agricultural ex- 
periment stations and the rapid development of engineering expex'i- 
ment stations and engineering extension departments, but cited as 
the great opportunity of the land-grant institutions for service to 
society (he training of their thousands of students. The need of 
specific attention to diaracter building, promoting clear and connect 
thinking and ( areful guidance in the choice and methods of study, a 
higher valuation of good teaching, and greater attention to the above- 
average arid l)elow-average type of students were among his recom- 
mendations. He also suggested that the association should investi- 
gate the feasibility of additional courses for prospective leaders, and 
advocated that graduate ooui'ses with this purpose in view should be 
fostered by at least the stronger institutions. 

Tile address of Secretary Wallace dealt primarily with some of 
the novel economic questions arising in connection with the read- 
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justment necesaitated by the present agricultural depression. Among 
these he cited the advance in railway rates, and the coining oi a new 
epoch in American agriculture under which the profits of farming 
must be sought from what is produced and not from an increase in 
the value of land, and lie pointed out that unless we can get our 
agriculture upon a fairly prosperous basis, one year with another, 
offering opportunities fairly comparable with the opportunities in 
other lines of endeavor, we may expect tluit our boys, our young 
men, will steadily drift from the farms into the cities.*' He noted 
the wide concern for the prosperity of agriculture being evinced by 
business interests, not in the jiaternalistic spii’it sometimes encoun- 
tered before the war, but basinl on a desire to help beiaiuse of the 
realization that their own interests dejiend ujam getting agriculture 
once mon* u}ion a prosperous IVxiting. 

The Secretary went on to commend the larger emphasis being put 
on agricultural economics in agricultural teaching, and lie explained 
the reorganization of the dejiartment in this ilirection, especially the 
(‘onsolidation of the Bureaus of Markets ami ( rop Kstimates and the 
Office of Farm Management and Farm Economics into the Bureau 
of Agricultural Economics. The recent formation within the De- 
jiartmeiit of ‘'•commodity councils'* for the coordination of the vari- 
ous lines of work and the formulation of a definite departmental 
program as to cotton, wheat, and other commodities was referred to, 
and the possibilities of fiirtlier develt»pments through cooperation 
with the ^States in both cdiimodity and regional councils w^ere sug- 
gested. He spoke appreciatively of the cordial relations enjoyed 
with the land-grant institutions, and expressed the hope that even 
more complete coojieration in resiuirch would be found feasible. 

The economic situation was also ilwelt uiioii in the address of Pres- 
ident John K. Howard of the American Farm Bureau Federation, 
who found in what lie called the mwv period of permanent develo])- 
rneiit or adaptation a challenge to tlie land-grant institutions to pre- 
pare their graduates to cope with the difficult problems of transpor- 
tation, agricultural credit, and marketing, and for the upbuilding of 
constructive citizenship. From a survey of college catalogues he 
voiced the belief that too much attention is given, relatively, to the 
study of material subjects and too little to those dealing w ith human 
relationships. On the whole, however, he commended most heartily 
the w’^ork of the colleges and particularly that of the experiment sta- 
tions, advocating for them more liberal financial support. 

The enlarging interest of this country in w^orld affairs was re- 
flected in the devotion of two full sessions to a discussion of condi- 
tions abroad. One of these, for the section on agriculture as a whole, 
dealt with some economic aspects of the world agricultural situation, 
the principal changes in European production and consumption and 
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llieir consequences being depicted by Prof. E. (x. Montgomery of the 
IJ. S. Department of C'ommerce. He showed that the European 
fanner has had many difficulties to contend wnth, including uncer- 
tainties as to legislative policies of price fixing, tariffs and embargoes, 
and land tenure, as well as impaired credit facilities because of tailing 
exchange ; and he charac‘terized tlie Continent to-day as a vast experi- 
mental field from an economic viewpoint, and one in which the Amer- 
ican farmer is vitally interested. 

A second session was given over to a symposium on agricultural 
education and research in foreign countries. This was participated 
in by four s})eakers, all on the basis of recent ])ersonal observations 
abroad. Jt was opened by Dr. (j. V, Warren of Cornell University, 
who discussed the general subject of Agricultural Economics in 
Europe. lie was followed by Dr. d. C. Eipman of New Jersey, who 
dealt witli agricultural institutions in CV.echoslovakia, Prof. W. Jl. 
Stevenson of Iowa, who considered maiidy the ])rogress of the Inter- 
liational Institute of Agriculture at Pome, and President K. I^. 
Butterfield of Massachusetts, who took uj) agricultural education and 
rese.ar(*h in China and Japan. 

In a paper i*eplete wuUi reminiscence of Ids long period of servii e, 
Dr. W. 11. Jordan addressed the general session with Ins sul qect 
After Fifty ^'ears. The early history and difficulties of the land- 
grant colleges were retold, from the pioneer days to the ‘Nlevelop- 
rnent of colleges and universities firmly established in the respect 
and confidence of the people, whose incomes extend into million!-, 
and wdiose students are numbered by thousands,'' and with the aggre- 
gate residi ‘‘a notable achiev^ement in edu(*ation and a tribute to the 
faithful service of a great body of educators.'’ 

Dr. Jordan, lioAvever, cautioned that “'size and po]>ularity an* 
not sure signs of a wise educational program, nor do they jyrovide an 
escajA* fToni insistent j)roblems." Among the present-day difficulties 
he cited tlie system of fiscal administration in certain States whereby, 
because of the rigid limitations imposed, administrative authority 
of the college and station has been virtually transferred to fiscal 
bureaus at the scat of State government. It is of interest to note 
that a thorough study of this matter was authorized by the executive 
body. 

The (Iianging economic and political status of agriculture was also 
dwelt upon by Doctor Jordan, who pointed out that agriculture is 
adventuring in the domain of great problems, and its followers may 
not bo expected to recede from their purpose to promote and defend 
their fundamental interests, and their fundamental interests are fully 
as closely related to their social environment and to financial and 
marketing conditions as to technical methods. The question of lead- 
ership thus comes to the fore.” It was insisted that the agricultural 
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colleges should agree as to what they should accomplish to prepare 
students for future leadership, and he advocated that specific and 
severe mental toil should now be imposed in those subjects related to 
agriculture such as the principles of government, the sociology of 
rural life, the economics of agricultural production and distribution, 
the organization and methods of finam‘e and business relations, not 
neglecting the idealism of individual and community life.'” lie con- 
tended that “‘to absorb the time of a mentally capable undergraduate 
to any considerable extent with corn judging, cattle judging, judging 
at fairs, pruning trees, picking and packing fruit, and butter and 
cheese making is cheating him out of his intellectual rights and privi- 
leges, and is to that extent a failure to gi\'e him the best possilde 
college pre])aration for an efficient service in agricultural affairs.'’ 
'riiis aIcw, he made plain, should not be regarded as antagonistic to 
\ocational education, but lather as the expression of a (‘onvic tion 
that file four years of college life are set apart for <leveloping liigh 
id(*als, intellectual vision, and imparting fundamental knowledge, 
a })eriod not to he invaded by the simple details of [iractice. 

d'hese \ lew.s I'eflect the higher standards and con(‘e])lions of agri- 
< ultnral ediKaition wirudi are imu’easingly being reflected in the 
courses of instric't ion. They represent a \ery radi(‘al change, even 
in (juite ie(‘ent \ears. They are a product not only of the changed 
economic and otJier comlitions affecting the agricultural industiy, 
hut are in a sense a product of the work of the colleges themselves. 
The awakening to a broader vision and the inauguration of larger 
efl'orts for self-help among rural people which liave followed the 
teaching of agriculture and the inculcation of research have presented 
the whole subject in a different light. No more striking illustration 
of the changed attitude of the fanning people themselves could be 
found than in the remarks of the spokesman for the largest farm 
organization already referred to. 

That these (‘ontinue to be live matters was shown by the attention 
given to impro\ement in both subject matter and teaching methods 
by the section of resident teaching. A notable contribution as to 
aims and organization was made by Dean A. R. Mann of Cornell 
University, who stated that the discovery and application of the 
proper aims in higher education is probably the most insistent and 
neglected problem now confronting the colleges and universities of 
America. He adv(K*ated a detailed study by the colleges of agrii id- 
ture of the broad questions of the major aims on the basis of pulilic 
policy, the relationships of other departments of knowledge, the 
nature and range of life pursuits of graduates and nongraduates, and 
the prospective acti\ ities and openings in the future. On the basis 
of the survey, a job analysis of the various divisions of the field 
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should be attempted from the standpoint of the field itself and the 
individual student, followed by a determination of the organization 
of <Mirri(Mila as regards the field, the student, and the institution, the 
content and organization of the subject courses of instruction, and 
the methods of teaching appropriate to the respective subject courses. 
In his opinion the <xreat need of to-day is “the correlation of the 
work of the specialists so as to obtain unity in the curriculum, cumu- 
lative worth, and controlled direction toward intelligently determined 
objectives.” 

The discussion tliat followed indicated a growing belief on the pa if 
of the colleges that the time has <‘ome for careful consideration of 
policies and objectiAcs along the lines suggested by Dean Mann. 
This in no s<mse implies a confession of failure but is rather a const'- 
(pience f>f remarkable achievement, a realization that the days of 
jiioneering in agricultural education are at an end, and that with the 
('xperience of the past as a guide the way is now open as never before 
for the upbuilding of a permanent educational structure. 

The aims, purposes, and credit value of laborator\ work weie dis- 
cussed by Dean T?. Watts of Pennsylvania, who drew attention to 
the em])liasis placed on this type of instruction i>y the land-grant 
colleges as a means of developing an inquiring mind. Among the 
advantages of laboratory work he mentioned the opf>ortunity for 
teaching principles, deve1o]>ing the power of reasoning, encourag- 
ing manipulative skill, and stimulating interest and enthusiasm. He 
also advocated the more general assignment of specific pro})lems. 
especially to the more advanced students, stating that ‘‘e\'erv grad 
uate should have the investigational spirit and be eager to increase 
his knowledge of matters which will enrich his own life and make 
him a more useful citizen.” and that “if more of our undergraduates 
learned the fascination, the satisfaction, and the real compensation 
of investigational work, there would not be such a dearth of well- 
trained scientists who desire to choose research as a life career.” 

The committee on instruction in agriculture, home economics, and 
mechanic arts, reporting through Dr. A. C. True, continued its 
study of college teaching in these branches by a specific inquiry as 
to methods for the professional improvement of teachers while in 
service. It will perhaps be surprising to many to learn that all the 
land-grant colleges now have departments that offer courses in psy- 
chology methods of teaching, and other professional studies for 
teachers, and that many also offer methods courses in agricultni'e and 
home economics. Some of these courses are not available to resident 
teachers in service, but few institutions were found whose profes- 
sional improvement courses were necessarily unattainable provided 
the present heavy teaching load could be readjusted. Indications 
were seen of a more sympathetic attitude on the part of administra- 



19221 


EOITORIAJ.. 


707 


tive officers and an increasing disposition fx) consider professional 
training as well as technical experience in making appointments. 

As usiial, the committe^^ presented mimerons constructive recom- 
mendations. It proposed that the association decdaro itself in favor 
of professional training for college teachers, and tliat the several 
institutions make particular efforts to improve their methods of 
teaching and encourage their staffs in this direction. The develop- 
ment in colleges having strong departments of education of grad- 
uate courses and summer instruction w^as also snggesfod, and the 
belief was expressed that the.se departments should become more 
widely service departments in connection with the insf itution’s own 
instruction work as w^ell as training departments for teachers in 
general. The employment of experienced and succ^essful teachers 
in have charge of and take part in teaching introductory and basic 
courses was advocated, as well as a requirement that beginning with 
1025 candidates should be required to have had at least six semestei* 
hours of professional training. 

The cnstomary bibliographical report, also presented l)y Dr. True, 
took the form of a selected list of references on the preparation and 
use of illustrations, and was designed to assist educators in agri- 
(‘ulture and home economics to make the most effective use of illus- 
trations as a supplement to the written word. Tliis material in 
eluded 1(X) titles, of which 40 dealt with general photography, 11 
with photography in relation to the natural sciences. 23 with motion 
pictures and lantern slides, 11 with graphic methods, 7 w'ith the 
preparation of illustrations for publication, and 8 with periodicals 
on photography and motion pictures. Attention was drawn to the 
increasing use of illustrations in educational work and the great 
improvement in quality of the material constituting this form of 
instruction within the past four or five years. 

The papers dealing directly with the work of the experiment sta- 
tions were numerous and timely. The program of the station sec- 
tion was opened with a suggestive discussion by Dr. H. H. Love of 
Cornell University on the Application of Probable Error to Agri- 
cultural Experimentation. In this paper were analyzed the results 
reported from various institutions to illustrate how determinations 
of this factor, if carefully applied, may aid in interpreting results, 
checking up the value of certain kinds of data, and serving as a guide 
in planning future work. The inclusion on a station staff of at leasi 
one member trained in biometrics was recommended to assist in such 
determinations. This paper was effectively supplemented by a 
symposium of the American Society of Agronomy on the application 
of statistical methods to the results of field tests, and was indicative 
of the widespread interest now manifested in increasing the precision 
of methods of experimentation. 
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The relation of the stations to the graduate work of the college was 
considered by Dr. H W. Allen of the Office of Experiment Stations 
and Dr. >]. (\ Johnson of Washington, the latter presenting the 
results of a quevStionnaire from which replies were received from 41 
institutions. The consensus of opinion seemed to be that the well- 
being of the station itself should govern its participation in graduate 
instruction, and that while in general the employment of graduate 
students held many advantages, the number working under any one 
investigator should 1)C small, the quality high, and the amount of 
station funds used in this way limited or the progress of the station 
will suffer in consequence.” 

A number of imj)ortant researcdi problems were considered by 
Dean V. D. Mumford of Missouri, including the training of research 
workers .'jtuI the im])ortance of a sympatheti(‘ understanding of re- 
search by administrative officers. The specific (juestion of a favor- 
able environment was dealt with by Directors S. B. Haskell of Mas- 
sachusetts and T. P. ( ooper of Kentucky, and that of points to be 
considered in cooperation in research by Dr. E. D. Ball, Director of 
Scientific Work in this Department, and Dean II. W. Murnford of 
Illinois. 

In a })aper (mtitled the Future of Agricultural Experiment Sta- 
tions, Doctor flordan cited, on the basis of results obtained in the 
State of New ^"ork, some of the outstanding achievements of sci- 
entific research in agriculture which have contributed materially 
to the welfare of country and city, and indicated the large returns 
realized from the ex])enditure of coinpai'atively small amounts of 
State and Federal funds. He maintained that ‘‘^because the experi- 
ment stations deal with the problem of food production and use, 
and with encouraging success, the claim that these institutions are 
more essential to national welfare than any other enterprise sup- 
I)orted by i>ublic funds can not be successfully controverted. They 
develof) basal knowledge, they are a constructive effort, they deal 
with conserving of resources in the most fundamental way.” As 
regards the future, the essential requirements were held to be men 
and means, the securing of individuals with strong research im- 
pulses and ideals and the needed mental equipment on the one hand, 
and adequate financial backing from the State and Nation on the 
other. 

The joint committef; on projects and correlation of research, re- 
porting through its chairman, Dean Mumford of Missouri, reaffirmed 
its belief that the association should favor a closer correlation of 
research between the State and Federal Government, The commit- 
tee on the publication of research recounted the happenings of the 
year as regards the Joumal of Agricultural Research^ and announced 
the resumption of publication of this periodical to begin January 6, 
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1923. The report of the committee on station or/^ranization and 
policy, presented by Director Thatcher of New York and dealing 
with the desirability of a general plan or program for the activities 
and development of each individual station, has been discussed 
editorially in the November issue of the Record, It is ho])ed to take 
up in greater detail in a subsequent issue some of the other matters 
of interest to research brought out in the various papers and reports 
here briefly referred to. 

An increasing interest in research was also demonstrated at several 
j)oints outside the program immediately relating to the stations. 
For instance, a paper by Director G. I. Christie of Indiana was 
given before the extension division on the Function of Research 
Departments in Determining Extension Programs, in which close 
coordination of the work of the station and extension forces was 
deemed vital. The opinion was expressed that '‘one of the best things 
extension workers can do is to join hands with the experiment station 
workers and lend them every support. They should emphasize the 
work of the research departments of the institutions and the IT. S. 
Department of Agriculture. It means much to have extension 
teachings backed by results of careful, worth-while investigations. 
The greatest agricultural fort is a strong active experiment station. 
Extension work carried on independent of the experiment station will 
not go far or mean much, but extension work that is guided by 
facts derived from research will build a strong and permanent 
agriculture.” 

The engineering and home economics divisions each set aside a 
half day’s session for research matters. The principal paper in the 
fornier group was ])resonted by Dr. R. S. Woodward, formerly 
president of the (Carnegie Institution of Washington, on the Varied 
Aspects of Research, in which the whole que.stion of research and 
research institutions was broadly presented. 

The program of the home economics division included a report of 
its committee on standards of research, a discussion of the organiza^ 
tion of facilities for research from the point of view of administra- 
tion, suggestions as to the publication of research findings, and a 
paper by MisvS Mary E. Matthews of Indiana, summarizing the 
provisions now being made by departments of home economics to 
promote research, as indicated by replies to a questionnaire received 
from 32 institutions. From this it appeared that at least lf> insti- 
tutions are now carrying on research in this field, although only 
three, the Colorado College, Purdue University, and Cornell Uni- 
versity, have full-time workers. Of these the first two are receiving 
station funds. In a number of institutions increasing provision is 
being made for graduate instruction, in recognition of the great 
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need for more definite standards and the development of courses 
specially devoted to the training of prospective investigators. Evi- 
dences were not wanting that, despite the relative lack of funds and 
other difficulties, a distinct gain has been made in the past few years 
from the research point of view. 

Contrary to the custom of recent years, a definite decision was an 
nounced as to the time and place of the next meeting, these being 
set for Chicago from November 13 to 15, 1923. The presidency of 
the association was bestowed upon President Howard Edwards of 
Rhode Island, with Dean Burnett as vice president. The secretary- 
treasurer and all members of the executive committee were con- 
tinued unchanged. A complete list of the officers and committee 
changes is given in the notes in this issue. 

The 1922 convention was an interesting gathering, although the 
removal of most business matters from the open sessions has consid- 
erably changed its appearance and program from that of foinier days. 
The pressing questions, so far as the public could observe, centered 
around the economic situation of the country and the respoiiKihility 
of the land-grant colleges to train men to meet it, the need of further 
strengthening the resources available for research, and the possibili- 
ties of increased cooperation between institutions. On all these mat- 
ters an enlightened stand was taken, and it would appear that 
progress is being made toward their more complete accomplishment. 



RECENT WORK IN AGRICULTURAL SCIENCE. 


AGEICULTITRAL CHEMISTKY— AGKOTECHBrY. 

The colloidal behavior of edostin, D. I. Flrrciicocrv {•lour. Gen. Physiol., 
4 (1922), No. 5, pp. 591-61 T), fign. 8). — The f^lobulin edestin has been shown by 
titration experiments to react stolchiometrieally with acids and bases, thus 
coufirinin^? Loeh’s theory tliat proteins are amphoteric electrolytes (E. S. R., 
44, p. 501). 

The f!oiii position of soy bean oil, W. B. Smith Indus, and Engin. 

Ghent., 14 (1922), No. 6. pp. 5S0, 531). — Data are given on the composition of 
four samples of soy bean oil from different sources. From these data It Is 
concluded that the composition of soy bean oil having an iodln number of 134 
is n])proximateIy as follows: 2 to 3 per cent linolenic, 55 to 57 per md llnolic, 
26 to 27 per cent oleic, and 9 to 10 per cent saturated acids 

Animal and vegetable fats and oils, W. L. At’stin and H. J. Zimmerman 
(Washington, D. G.: Bur. of the (^cnsus {(J. »S.], 1922, pp. 16). — The statistics 
given in this report cover the factory production and factory consumption in 
the United States of animal and vegetable fats and oils by three-month periods 
during 1919, 1920, and 1921, and the factory and warehouse stocks at the end 
of each quarter during these years 

The flower and the organic chemist: Perfiiiiics, natural and synthetic, 

M. T. Bogebt (Jour. Indus, and Kngin. Chem., 14 (1922), Ko. 5, pp. 359-364, 
figs. 2). — In this lecture the author traces the history’ of the use of perfumes, 
and de8<*ribes' hrietly nUKlern processes for obtaining essential oils and other 
odoriferous constituents of plants. 

A study of the action of churning on human and cow’s milk, H. Behrendt 
( Biovhem. Ztschr., 128 (1922), No. 4~6, pp. 4^6-46 k) — Tin* greater tendency of 
human milk than of cow’s milk to sour on ehuming is attributed to the higher 
lipase and fat content of the former. The process of churning is thought to 
hasten the action of lipase on the fat with the formation of fatty acids which 
cause the milk to sour. 

The signiflcance of the medium in the study of catalase, U. Sammartino 
(Biochem. Ztschr., 126 (1922), No. 5-6, pp. 179-188. tigs. 12). — This paper gives 
the experimental data in proof of the statement noted in another contribution 
(E. S. R., 47, p. 664) that in alkaline solution vitamin extracts appear to stimu- 
late, and in acid solution to retard catalase action. 

The physical properties of commercial arsenates of lead, R. H. Robinson 
(Jour. Indus, and Engin. Vhem., 14 (1922), No. 4, PP- 31S-~3t7, figs. S). — A study 
has been made at the Oregon Ex|)eriment Station of the physical properties of 
12 brands of commercial lead arsenate collected in the open market in 1920. 

No relation was found to exist between the specific gravity and the dry 
volume of the different samples. The samples which yielded the best sus- 
pensions in water were found to contain harmless deflocculents. Microphoto- 
graphs of drops c»f suspensions of different samples also showetl thnt in those 
containing deflocculents the particles ere smaller, uniform in size, and tend 
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to form an iclewl film, while those witlioiit spreaders are growpefl in irreffiihir 
elnsters or tend to run iiiievoDly to one side. It is pointed ont that the latter, 
when nsed as sprays, would be washed off quickly by the continued action of 
rain and heavy dews, while brands contalntnf? a deflocculent would offer less 
resistance and consequently tend to adhere longer to the surface covered. 

It is emphasized, however, that a deflocculent or spreader would he of no 
benefit if the particles are larpre and f^ranular. If most of the particles of a 
toad arsenate containing a deflocculent settle immediately while there is 
just sufficient in suspension to obscure its real physical condition, such an 
arsenate will not he as efficient as another with better physical pror>ertles and 
havimr no sprciider. The practical efficiency of any deflocculent or spreader 
that may be added to a commercial le.ad arsenate can best he determined by a 
comparison of the rc'sults obtained In field practice whore ordinary care only 
Is evereised in the application of the spray. 

The electrolytic preparation of arsenate of lead, IT. V T\aTATi and O Cr 
Grant (Jour. JnduH. and Engin. Ohem.., (1922), No. .J, pp Sfl-SJS) - Tt li 's 
been ff*und possible to obtain lead arsenate hnvlnj^r satisfactory proportions 
of basic and acid salts h.v an electrolytic process in which the electrodes nro 
lead and the hath a solution of sodium chlorate of from 1 to 2 per cent con- 
centration and arsenic acid of 0.05 per c<mt concentration. The conditions 
most suitable for the electrolysis require a current density of from 1.25 to 
1.875 amperes per square decimeter and a distance between electrodes of from 
2 5 to 5 cm. The proportion of acid arsenate may be increased by nllowlne the 
precipitate to stand for several days in contact with the 0.0,5 per cent arsenate 

Chemical analyses with membrane filters.- -TIT, The tiso of membrane 
filters in analyses by titration, G .Takukr (Zfsrhr. AnaTvf Clicm , 6/ (1922), 
No. J^-5 pp dfi9 2) — In continuation of previoTis work fE 8. It.. 40 

P 014) examples are criven of tho applicability of membrane filters in methods 
involving’: titration as well as in strai?rht ^gravimetric proeedures. Illustrations 
viven include the determination of difficulty soluble oxalates, raanicranese in 
mari'ranous (vunponnds and <4iromIo acid in the pi'csenee of other oxidizinc 
‘substances. 

A simplo metliod of ele^’leometric titration hi acidimetrv and alkalime- 
try, P. F Sttarp and F If ^1 ArDoTTOAT.r ( Jour Awrr , If If (1922). 

No f), pp 119S~719d, iUi /) - TTsimr electrodes of from 12 In 12 5 per <M*nt lead 
amalgram and lead iodid and from 12 to 12 5 per cenl cadmium amalpam, the 
authors have prepared a number of half cells wldeb are electrometrleally 
equivalent to hydro^ren electrodes in solutions in which the TT-ion concentrations 
rant2:e from pH 4 to pH 10. In usintr these electrodes to titrate an unknown 
acid solution to an end point of a definite H-ion concentration, tho half cell 
containln^r a hydrojren electrode and the unknown solution Is connected with 
one of those electrodes and alkali run info the unknown solution until a j?nl- 
vanometer indicates a zero e. m. f. The method is considered to be of creneral 
application to all cases in which the correct potential difference at the electrode 
In the solution at the end of the tltnitlon is known in advance. 

Some practical aspects of hydroi?en electrode measurements, P F, 
Kpopsteg (Jonr fndPH. and Enfiin, Cfteni., Iff (1922), No. 5, pp, S99-ffO0, 
8) -Th*s papi'r. w^dch has been presented before several weetiems of the 
American Gbemical Society, consists of a concise description of the principles 
of H-lon concentration and its measurement, with general flnfrprcstions as to the 
selection and testing of the apparatus required. 

The application of Ion concentration measnrements to the control of 
Industrial processes, E. A. Keeler (Jour. Tndvs. anJ Enpin, Chem„ 1/f (1922), 
No. 5, pp. *f9/)S98, ftps. 11). — Descriptions with diagrams are given of several 
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new types of electrodes for H-ion concentration determinations particularly 
adapted for industrial work. As illustrative of tlie many possible applications 
of ion determination methods, several cur\es obtained with Hdon recorders in 
different industrial problems are reproductHl. Tbesi' conlain lecords obtained 
m the carbonation of beet sugar juice, tlie niMitralization of pineapple juice, the 
clianges in alkalinity occurring when tootli paste goes into water solution, and 
the alkalinity oi wool-scom'ing liquor. 

Simple hydrogen generator for use in making hydrogen -ion concentra- 
tion measurements, 1\ 11. (-athcaet {Jour. IwIuh. and Enyin. Che/m., 

No. 4, p. Jiy. J). — In the aj)paraliis described tlie liydiogeii is 
geiieiated by the electrolytic deoomiMisitiou ol a U) ))er cent solution of so<iium 
hydroxid, the cathode being located within a bell jar inverted in a cylinder con- 
taining the sodium hydroxid ami provided with a glass outlet for the removal 
of the hydrogen. Whenever the reservoir hec'omes tull and overllows a switch 
in (he circuit is opened and th<‘ generation ol gas is slopped until again needed. 

'I'he H-ioii coiiceiitratioii of soils as atiected by drying, P. S. Kueukss 
(Nc/racc, n. i 55 No. 14JJ, PP- dp. dvJ.Si. Ihila are reported Irom 

the Uhod(‘ Ishind JOxpei Iment Station on the H-ioii c oik cut ration of 14 soils 
varying in reaction from pit 4. ‘id to pll 7.78, wlam In^sh, dried in the air, and 
dried in the oven at 10^' Tlie determinations were madi* liy the gas chain 
electrometric method oiiginally proposed llddebrami and ia1(U' moditied for 
sod work by Sharp and Hoaglatid (11. S. U., .‘id, i» 117). 

d'iie data indicate that drying acid sods, either at room temiuratuiv or at 
103"', has Imt little effect on their Il-ion concent i at ion. altlumgh llauv apix^urs 
to |i(‘ .1 tendency toward slightly increased acidil> at the higher ItMiituMatiire 
l>i\siiig alkaline soils renders them decideilly l<‘ss all. .dim*, esi»ee all> if a l(»m- 
peratuH' of KKi'' is used Ih\\ing has practically no (‘fleet <ai an (‘\actly 
neutral soil. 

The dctcrmiiiHtion of liromid in brines and mineral vvate*rs, V. V. 

IVlKi.otain and H H Wiu.Aim {Jour. Indus, and h'ufun Vheni., I ff {IU22), No. 5, 
pp. ’f22-425, fi(j 1). -The imMhod, whudi is said to i»e siiltahh* for tlie at'curato 
qiiant itat i\ e det (‘I'lidiiat ion <d‘ small amounts <*j hromid m t!u‘ [H(‘s<'nee ol large 
aiiiouuls oi ('hh nd, 'S sommarized as ri)Ilo\\s: 

“ Tli(‘ sample (d' hnno, somewhat dduted if neetsssury, is tveati'd wdli an 
exees.s oi jiermanganati* and hydroehionc mad, heaUai, and the liroiiiiii re- 
moved by means ol a eurrcnl (d air 'hhe hromin. logt'llier with ome eldoiin. 
is absorbed in sodium hydroxid solntnui, rtM]ne(‘d to broimd and ehlorid, 
jirefevably by hydrazhi sulphate, acldith^d uitli nitric acid, and jirecipilated 
by means of silvm- nitrate. The u eight of hromin eahailahsl from tlie loss 
in weight of the mixed silver halids on ignition in ehlorin “ 

The action of hydrogen peroxid on the deimmjmsition of plant and iiiii- 
mnl substances, Heuss {Ztschr. Gesam. Bratnr, 1^12, No. O', pp — 

Hydrogen fieroxid is suggested as a suitable agent jor hasti'Uing tli<‘ Kjeldahl 
process and at the same time iirevent foaming. The diia^dions for its use 
are as follows : 

Five gin. of the suhstaiu^* and 1 drop of mercury are placed in a Kjeldahl 
flask with 25 (C. of 50 per cent liydrogen piM’oxid. After Hk' mixture is 
shaken well 40 cc. of concentrated sulphuric acid is cautioiisl> added in a 
thin stream. After the stormy reaction is over, the dark -brown liquid is 
heated for 15 minutes over a free flame, from 15 to 20 gin. of potassium sul- 
phate Is added, and tlie heating continued until the liquid is clear, which 
generally requires from 25 to 30 minutes. The solution Is then diluted and the 
ammonia distilled off as in *he usual method. 
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The analysis of solutions of ammonium citrate, C. S. Hobinson and S. L. 
Bandsmkr (Jour. Indus, and Engin. Ghem., H (1922), No, 5, pp. 429-4S2, 
flg. 1 ). — An examination of the reliability of various methods of determining 
the ratio of ammonia to citric acid in ammonium citrate is reported from the 
Michigan Experiment Station. The methods studied were (1) the original 
technique of McGaiulless, in which the ratio of ammonia to citric acid is de- 
termined by adding a measured amount of n/ 4 alkali to the citrate solution, 
distilling off the ammonia into n/ 2 acid, and titrating Ihe excess acid with 
n/2 alkali; <2) the same techni(|ue, but with n/10 reagents throughout; (3) 
the same technique as (2), except tliat the addition of acid was continued 
until the solution w^as acid to methyl red; (4) direct titration to a phenol- 
phthaleln end point w ith n/ 2HCI, after the addition of 35 cc. of N/2NaOH ; 
and (5) the formaldehyde method with n/10 reagents. 

Methods 1, 3, and 5 gave results agrt^eing fairly well, wdiile the second and 
fourth methods gave wide variations. Tliese are attributed to the ditliculty in 
determining the exact end iioint in the final reaction, due to the fact that on 
approaching the end point Iroin the alkaline side a pseudo end point is reaciied 
at which tlie color of the Indicator disaiipears while the solution is still 
alkaline. Using metliyl red as an imlicator, the proper reaction to be passed 
in the addition of acid can he determined and the reverse titration made with 
phenolphthalein. The sm^cess obtained with the original teclmique is at- 
tributed to the strong acid us<‘d, wduch gave the necessary excess. It is con- 
cluded that when properly carried out Ihe lormaldehyde titration method 
and method 3, as noted aho\e, can be reUe<l ujion to give results which repre- 
sent accurately the composition of the solutions upon widch they are used. 

Quantitative determination of minute quantities of phosphates in bio- 
logical products by the cerulean molybdic method, G. DENiof:s {Conipt. 
Rend. Soc, Biol. [Pans], (J92J), No. 17, pp. H75-t<77). — Various details in tlie 
technique of the method of determining traces of phosphonis quantihitively by 
the use of the color reaction previously des<*rihed (E, S. K., 44, p. Gll) are 
presented. The author proposes to call the method the cerulean molybdic 
metluxl on account of the de<‘p blue color of the phosphomolybdic compound 
formed. 

Note on a possible source of error in the BelJ-Doisy method for the 
determination of phosphates in blood plasma, W. Denis and L. von Mev- 
senbitg {Jour. Biol. Cheni., 52 (J922), No. i, pp. — The authors present 

evidence that the occasional failure of color development in the Bell and Dolsy 
method of determining phosphates in blood plasma (K. S. K., 44, p. 013) is due 
to the presence of an excess of oxalate or citrate in the plasma. The restriction 
of the amount of oxalate or citrate, and the uses of larger amounts of molybdic 
acid and hydroquinone, as suggested by Myers and Shevky (E. S, R., 40, p. 
500), are recommended where plasma must be used, hut it Is considered de- 
sirable whenever possible to make the determinations of inorganh* phosphati>s 
only on the serum. 

A method for the quantitative estimation of minute amounts of gaseous 
oxygen and its application to respiratory air, H. M. Sheaff {Jour, Biol, 
Cft^em.y 52 {1922), No. 1, pp. 35-50, figs. 2). — ^An apparatus and method have 
been devised by means of which it is said to be possible to make accurate 
measurements of small amounts of oxygen by running the measured sample of 
the air into an excess of nitric oxid in the presence of sodium hydroxid solution, 
comparing colorimetrically the nitrite thus formed witli a known quantity of 
nitrita. and reading off the comparison as grams of oxygen on an empirical 
curve established by the same procedure with known quantities of oxygen. The 
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method Is said to be sufficiently delicate to measure less than 0.1 cu. mm. of 
the gas. 

Actual methods of analysts employed in the municipal laboratory of 
Paris and papers on matters relating to nutrition. — 1, Animal products 
and preserved foods, edittnl by A. Kuing (M^thoden ActuHles d'K.Tpertifses 
Employ^ss an Lahotaloire Municipal de Parts et Documents sur les Manures 
Relatires a Alimentation. /. Produits Animaux Conserves. — HaUiiaom et Pro- 
duits Conserves. Paris: Dunod, 1921, pp. Vin~\~S26, pis. S, fn/s. Jfli -Tins 
volume coml>ines tlu' features of a reference book on animal foods and food 
jireserves and a laboratory manual on the analysis of the various products dis- 
cussed in tlie tlKMiretical section. The subjects treated and their authors are 
as follows: Miik, by A. Kling; Cheese, by M. Pons; and Meat and Pood Pre- 
serves and Preserve<l Products, both by J. Froldevaiix. 

The deterjninatioii of carbon dioxid in self-rising flour, H 11 .Jacobs 
{Jour. Indus, and Dnyin. Vhem., 14 (1922), No 5, pp. 419, 4'^0, Id/- /)• — 'fhe 
ineUiod descrilu'd iS an ad.ip(ation of the Truog method, involving the absorp- 
tion of carbon dioxid by barium bydrox'id and titration of the excess of 
Ka(()H)> (E. wS. H., 34, p. 504). 

Tla* ilour is treuP-d with a diastase solution, lirst at about 7(C C. for about 
10 minutes and tiien at iHuling temperature. The COk e\oJ\ed is collected in 
a Husk containing the starcij and provided with an ahsoriitioii tower which 
prevents contamination witli atmospheric CO 2 . When the deteriiiiuation is 
coinjileted. l)arium hydroxld is titrated with hydrochloric acid to liie permaneut 
disaiipearaiiM^ of liie last traces of the pink color of tlie phenolpht haiein indi 
cator. Tlu' carbon dioxid thus determined is assumed to lie a\ailable carbon 
dioxid. 

n it IS ili'sired to deteimiue the residual carbon dioxid, 5 cc. ot concentrated 
h.\ dro»-hloric acid is ad(i(‘d to the flask containing tlie sanpile. d'be solution 
IS hi-Mught to a bod and boded gently for 25 minutes, tin* carlxai dioxid being 
colh'cted in barium iiydroxid as before. 

Determination of esters in imitation flavoring extracts, (1. F Hkylu 
(Jour. Indus, and Eupin. Chem., 14 (1922), No. pp. S24, JJo).- A .'vtudy ot' 
dirtcreiit metliods of determining the ester content of imitation flavoring ex- 
tracts 1ms led to tlie adoption by the II. S. Bureau of Internal Kevenue of the 
loilowing leclinitiue: 

The extract in IP ec. amounts, or 5 cc. if it contains as much as 5 per cent 
(‘ster culenlated iis etliyl acetate, is added to 100 cc. of 50 per ci*iit ethyl alcohol 
in a 500-cc. Erleiime>cr llask. The flask is connecti'd by a gooseneck with a 
vertical condenser, the end of which is littc'd with a rubber stopper carrying a 
miTcury valve and attached to a 100 ec, Kohlrausch flask. The solution is dis- 
till(*d slowly until 1<X) cc. of the distillate is collected. 'Hiis is transferred to 
a 500 cc. ICrlenmeyer tlask and neutralized to the first pink color with phmiolpU- 
thaiein, an amount of n/ 1() sodium hydroxid 25 per cent in exctx'^s of tlie 
amount necessary for supoultication is then added, the tlasl: is stoppered tightly 
and allowed to sUind overaighl at room temperature, heateil for one-haif hour 
on a steam batli with a reflux air condenser, cooled rapidly, and titrated with 
n/K) acid. A blank determination is carried out simuilaneously 

The differential precipitation of the proteins of colostrum and a 
method for the determination of the proteins in colostrum, P. E. Howe 
(Jour. Biol. Chem., 52 (1922), No. 1, pp. -Data are presenttMi which 

indicate that when consecutive concentrations of sodium sulphate an* adtled to 
colostrum or milk the material precipitated by a concentration of sodium sul- 
phate of from 14 to 14.2 per cent may be considered to be euglobulin, that 
precipitated from 18 to 18.4 per cent a mixture of euglobulin, pseudoglobulin I, 
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and casein, and from 21 to 22 per cent eugiobulin, pseudoglobulin I and II, and 
casein. The remainder of the nitrogen is considered to be albumin ami non- 
protein nitrogen. Casein is determined by acidilication of the hltrate from tlie 
14.2 per cent sodium sulphate precipitation, and nonproteln nitrogen by pre- 
cipitation with trichloracetic acid. 

A quantitative method for the determination of watered milk and 
pathological milk, P. Kopatschek (Milchw, ZenthL, 51 (1922), No. 8, pp. 
85-87 ). — The method consists in the drderminatlon of the chlorin and lactose 
content of the milk as follows : 

Tweut^^ cc. of milk is pipetted into an 80-cc. graduated llask, and to this is 
added from a burette 30 cc. of 1.57 per cent uranium acetate. Tbe iia.sk is tilled 
to the mark with distilled water, shaken well, and filtered. The chlorin is 
determined in 10 cc. of the liltrate by the addition of silver nitrate, with 
potassium chromate as an indicator. The lactose Is determined in another por- 
tion polarimetrically. The values obtained can be compared with normal 
values by the use of the formula, K“l-f44xCl. 

A method for the determination of small amounts of lactic acid, S. W. 
Clausen {Jour. Btol. Cheni., 52 (1922), No. i, pp. 263-280, fig. l).—Tho PUrth- 
Cluiniass melhod for the estimation of lactic acid (P. S. it., 24, p. 213) has been 
ioiind to be adapted to quantities of from 0.2 to 10 mg, provided the deter- 
mination of the aldehyde is made by a modihcatlon of the Ilij>i>i‘r meihod (E. 
S. U., 13, p. 524) in which, after the end point is r(‘ached in the titration of 
excess hi.suli)hito, a small amount of sodium carbonate is added and the 
bound sulphite titrated. 

For the estimation of lactic acid when jireseut in anunints up to 45 m^., 
the aldehyde is set free by the action of 50 per cent sulpimric a(*id, th<^ 
mixture being heated in a fusible alloy bath to 140® C. for 1 hour. 

Direct ions are given for the application of thesi^ methods to tlie determina- 
tion of lactic acid in biological materials. 

Determination of the hydrogen-ion concentration of urine witli iudi- 
cator.s, A. Silberstein (Biochem. Ztachr,, 128 (1922), No. 5-6, pp. 535-539 ). — 
It has l>een found possil>le to determine the H-ion concentration of urine by 
the colorimetric iiuithod jjrovided the mine is first decoiorizcul by shaking 
with animal charcoal and iiltering. TIk^ metiiod is tliouglit to he applicable 
to otiier colored liquids. 

A new^ method of color measurement for oils, E. W. Parsons and K. E. 
Wilson {Jour. Indua. and IJngm. Chem., 15 (1922), No. 5* PP- 269-278, figs. 
11 ). — Some of the disadvantages in the Eovibond method of color measurement 
are discuss^M.!, the fundamental laws of color measurement art* presented in 
detail, and a new method of determining the true color of oils is described. 

The metiiod involves the use of the Duboscq (‘olorimetor with a single 
standard of a kerosene solution of heavy oil. This is diluted to apiiroximately 
35 Lovihond color, and standardized exactly by comparison in the colorimeter 
with a 50-color Lovihond glass. A special feature in the method is the list* 
with dark oils of so-called thin cells, with which it has been found possible 
to reproduce thicknesses of 0.1 mm. within 1 per cent. The ctdl is made from 
two parallel glass jilates of optical glass, on tile uiiper surface of one 
of which are fastened, by means of Canada balsam, two small sections 
of microscope slides of definite tldckness, leaving a space in tbe ndddlt* 
of the plate to hold the him of oil. 

Action of phosgene on riclnolein, A. Piurri and A. Cuitzio {Oior. Ohim. 
Indus, ed Appl., S (1921), No. 6, pp. 252-255; aOs. in Chem. Abs., 15 (1921), 
No. 17, pp. 2991, 2992 ). — As a means of detecting adulteration of castor oil, the 
authors suggest the determination of the so-called chlorin index, whicli is 
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tJUe ixn'CenUige of cliiorm in the compound lormeci by the action of phosgene 
on the oil. 

The method consists in passing phosgene through the oil heated to 100“ O., 
removing the excess of phosgene by repeated washing with water, and drying 
the product in vacuo over sulphuric acid. This is said to consist of iihnosi 
pure triglycerid of ricinolein chiorocarbonate, C3llfi(C(hClCj7H8sCOa)3. Chlorin 
IS determined by lieating from 0.2 to O.o gm. of tlie sample with sodium 
carbonate in a dtn.^) platinum crucible. Tiie percentage ol ciiioriu or the 
chi<irin index averages 0 lor castor oil, vvldie olive, peanut, almond, and 
sesame oil give chlorin indexes of from 0.08 to 0.18. Aiixtures of these oils 
with castor oil in varying proportion.s gave chlorin inde.v<‘s corresponding 
closeij to the calculated values. 

Grain in molasses, C. Suomans (drc/i. iSuihct indua. S vdctUind. Jndu', 

Ao. 20f pp. 0*5y-6‘6'2; also MeduL, da ui-Suihermdus., Cktni, 

iSer. i\o. 0 pp. If ). — The method ol detcimiiung grnin in moiasses, as 

recommendeil by Kalslunen (11 8. It., 45, p. 719) and modilied b> I)6dek 
(E. 8. K., 40, p. dl2), has been louud to he inapjdicahle to .{a\a molasses, the 
results in all cases being lower by lieating in an autoclave lU 100 C. than by 
dilution. Certain improvements in tJie technique of deteriiiining grain by 
(.liiutioii are outlined, by the use ut which it is said to be possible to deter- 
mine the hue grain to 0.2 i>er cent. 

The effect of colloids on the viscosity of .lava sugar cane molasses, \V. 1>, 
llKi.nKKMAis and V. KiiajnovsivV {Arch, i^utkcfindua. \((U/kind. Jndiv, mO 
{19dJ), Ao. .17, pp. Iddh-Jddoy piJ. t: also Mcdvd. Vioch'^ta. a i a-iSuikcnndus., 
idictn t^cr. Ao. 8 {JUdl), pp. 7, /q/, /; ahs. in Chcm. Ahs., Jti (ihdd), Ao. i, p. 
JW).~-A'o determine tlie eUeci ui colloids on llie viscosity oi sugar cane 
molasses, viscosity measurements with a slightly modilied form of ihe Arndt 
vi8Co.simeter were made of saiiqiles of molasses iroin tlie deii‘cation, sultitation, 
and caibomition processes before and after treatinenl with kieselguhr and 
w'ith N<»rit. The molasses was diluted with 4 or 5 parts of \vatc*r before 
tiltration and tlieii boiled buck in a vacuum to the original concentration. 

The reduction in viscosity in the thiee samides following trivUment wuth 
kieselguhr and JS’orit, respectively, was as follows: in the delecalion sirup 
35.1 and 43.7 per cent, in the siiliitation sirup 4d.(3 and 20 per cent, and in the 
carbonation sirup 43.C and 43 per cent. There was a decrease in ih(‘ content 
of gums, and more after treatment w'lth Noru than with ku‘selguiir. There 
was also a reduction of ash, which was praciicully the same with ln.th Norit 
and kieselguhr. 

The eft’ect of colloids on the viscosity of sugar cane molasses, 11, \'. 
IvHAiNovsKY (Arch. iSuikcrindus., Nederland. IMic, 29 (VJ21), Ao Jf, pp. liiJr'f 
; also AJeded. Vroelsta. dava-ISuikcriudus , ( hcui. r^ci. Ao. lo pp. 4. 

ahs. m Chcin. Ahs., 16 (1922), Ao. 8, />. 2888).- A’ontnmiug tlie a)>ovt‘ investiga- 
tion, ultrumicroscopic examinations w^ere made of the various sainjiles of the 
same molasses. 

Kieselgiilir reduced the number of colloidal particU's 84.1 and 93 ihu’ cent. 
Norit caused a retluction of 8.7 to 95.1 per cent, hut the treated products con- 
tained Norit In colloidal dispersion. 'I'lie original carbonation molasses had 
only about Imlf as many colloidal particles as the defecation molasses, and 
its color was only one-fourth that of the defe(*ation molasses. Kieselgiilir 
removed from 8.4 to 56 per cent of the color and Norit from 86 ttv 82.1 per cent. 

Preparation and evaluation of a decolorizing char from bagasse, C. E. 
OoATKs (Jour. Indus, and Engin, dheai., I 4 (1922) ^ No. 4 , PP- 29,5-298 ). — 
Experiments on the preparation and standardization of bagasse <’har are 
described In considerable detail. As a standard solution to l>e dccolorlzi^l a 
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8 per cent vSolution of blackstrap, or third molasses, was boiled and filtered 
with kieselgnhr, a fresh solution being made up every two days. The acidity 
of the solution was kept at 0.007 n, preliminary tests having shown the im* 
portance of uniform acidity in comparing the decolorizing power. For com- 
parison with the bagasse char a good grade of commercial decolorizing char 
of a high efficiency was taken as a standard and its decolorizing power 
called 100. Instead of comparing the original molasses and its decolorizing 
products, the filtrates obtained under standard conditions from the standard 
and experiiiH'ntal char were compared. 

The most efficient method of preparation of ilie char from bagasse was 
found to be as follows: The bagasse was first lieated for 15 or 20 minutes In 
a large iron sand bath, whicli was lieated red iiot by a battery of Meker burners 
and covered with a similar sand bath, the two being separated by a heavy 
triangle of Iron wire. The resulting char was ground to a powder, heated for 
1 hour at 800 to 850 C., boiled for 2 hours with 20 per leiit sodium liydroxid 
solution with the addition of water from time to time to keep the concentra- 
tion constant, washed, boiled with 1:1 liydrochloric acid, wasbeil, and drie<l 
by heat at 200°. The char thus made hud a decoloidzing power of 200 as 
compared with 100 for the standard, 110 for Darco, and 102 for Norit. In 
addition to removing organic coloring matter, the char was iound to have a 
marked power of absorbing iron salts as shown by the fact that > el low com- 
mercial hydrochloric acid used in washing the cliar came through colorless. 
The char is low in aiiimrent specific gravity and can tie revivified by boiling 
tii*st with 5 per cent sodium liydroxid and then with 5 per cent hydrodiloric 
acid, or by retorting. As determined by the Hess-Ives photometer, <he char 
is particularly edlcient in removing red color. 

Lye hominy: Its discoloration and a now process for its manufacture, 
E, P. Kohman {Jour. Indus, and Engin. Chem., {1922), AV> 5, pp. 41,5-418 ). — 
The discoloration in canned lye hominy has been found to l)e the result of 
alkalinity due to incomplete washing of the hominy after the lyeing process. 
Repeated washing produced no elTect on the alkalinity after the first washing. 
The addition of acid to neutralize tlie alkalinity was found impractical as it 
caused the starch to settle out and the grains to become hard and solid 
Among the factors found to affect the alkalinity are the length ihe lyeing 
period, the size and shape of the grains, and the age of the corn. 

The best method of lowering the alkalinity ami (»f preventing the formation 
of black discoloration has been found to be the use of a scrubbing or abrasion 
jirocess, applied directly after lyeing. This treatment removes the hulls or 
outer layer of the grains and thus lowers the alkalinity, and has tlie further 
advantage of giving a whiter i)roduct than can be obtained by any other process 
than bleaching. 

The discoloration of lye hominy, K. P. Koiiman {Natl. Canners Assoc., 
Research Lab. Circ, 2-L {1922), pp. 11). — Essentially noted above. 

Some research problems of the canning industry, W. D. Bigelow {Jour. 
Indus, and Engin. Chem., 14 (1922), No. 5, pp. S15-S19, figs. 3). — This is a 
general discussion of the problems of the canning industry which are under 
investigation at the research laboratory of the National Canners’ Association 
and elsewhere, together with suggestions of otlier problems that await solution. 
The general subjects discussed Include food poisons, nutritive value of foods, 
processing studies, preheating and exhaust, discoloration of canned foods, 
influence of hard water, and tin plate. 

Potash from kelp, — VI, The decolorizing action of adsorptive charcoals, 
H. O. Tannek {Jour. Indus, and Engin. Chem.^ 14 (1922) ^ No 5t PP* 441- 
448). — This continuation of a series of papers, previously noted (E. S. It, 47, 
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p. 410), consists of a tlieoretical discussion of the nature of the decolorizing 
action of active carbons. The phenomenon is considered to bo the same as tliat 
exhibited by fabrics in the process of dyeing, i. o., a i)rocess of adsorption. 

METEOEOLOGY. 

Weather and harvest cycles, W. H. Hevkuidge (Ecoii. Jour., 31 {1921), 
No. J24f PP- 429-J^52, fig. 1 ). — This article gives index numbers of wheat prices 
in western ami central Europe from ITiOO to 18(>9, as well as the preliminary 
results of a mathematical analysis of these ligures with a view to discovering 
peri(»dicity. The conclusions reached are summarized “ in three propositions of 
a descending order of certainty : 

“ First, the yield of harvests in western and central Eurojie from the middle 
of the sixteenth to the opening of the twentieth ctmiiiry has lietm subje(*t to a 
jieriodic influence or combination of such influences tending to protluce bad 
iiarvests at intervals of about 15.8 .\eurs, the first epoch falling in 155d. This 
px*oiK>sitioii is about as certain as harmonic analysis can make it. 

“ vSecond, this period of 15.3 year.'^, fliough corresponding to certain physical 
is not a permanent one. but arises troni u temporary combination of two 
or more shorter <‘ycles. This proposition, thougli not certain, is in both of its 
iinmches Iiighly jirobable. 

** Tliini, the shorter cycles wlmse ('onihination lias gi\en rise to the ir).8-year 
p<*rlod from 1555 onwards, and wliicli are th(misi*lvt‘s more permanent flian 
their comliination, are those named above as A - 1.874 years, P»"511 years, and 
(proliahly) (’ 2.74 years and I) 8.71 years. This proposition is a speculation 

as to whose plaiisiliility and truth different read(‘rs will take different \ lews.” 

Wheat prices and rainfall in western Europe, W H. Heveiudge (Jour, 
Hoy. Koc., n. .ser., 85 {1922), No. S, pp. ^1 2-1/59, pU. 2; abs. m Nature 

[Ijmdou], 109 {1922), No. 211/1, pp. 627, 628: Jour. Min. Agr. [London], 29 
{1922), No. 1/, pp. J3S-337). — In this paper tiie autlior gives a full harmonic 
anal.\sis of tin* ligures ui>ou which the almve article is based, witli a view to 
file discovery of iiracticnlly all possible periods between 2 and 84 years' length: 

“The amplitudes for more tlian 8<X) trial periods altogether have been eal- 
cuhiled for a seuueiice of about 800 years from 1545 onwards, while for a 
nuinlier of tliest* trial periods amplitudes liave been calculated separately for 
the hrst 150 years and for the second 150 as well. . . . The results of this 
analysis are summarized in a table sliowlng some 20 appai'eut periods, ranging in 
length from 2.2 to 08 years. The.se are arranged in four groups: 

“(1 ) Periods tlie reality and iiersistenee of whicli is beyond doubt, strong evi- 
dence from tile analysis of wheat prices l>eing contirmed by close agreement of 
first-rate meteorological evidence. This group includes tlie period of 2.2 years 
discovered originally by C. E. P. Bnmks, and later by J. Baxmidell, in rainfall ; 
the period of 5.1 years discovered by .1. Baxemlell in wind ami rainfall and by 
I). Brunt in Greenwich temperature; and the period of about 85 years dis- 
covered in 1800 by Briickner in temperature, rainfall, and barometric iiressure. 

“(2) Periods strongly Indicated by the wheat prices but for whicli meteoro- 
logical confirmation is, at present, weaker or lacking. This group Includes 
seven iieriods of 5.671, 9.75, 12.84, 15.225, 19.9, 54, and 68 years. Most of 
these periods are relatively long, a fact which helps in explaining failure to 
demonstrate them hitherto in meteorological records. For most of them some 
meteorological parallel can In fact be found. 

**( 3 ) Periods for which there is good, l>ut not first-rate, evidence iMitli in 
wheat prunes and in meteorology. There are four of these with lengths of 
3.415 years, 4,435 years (traced by Baxeudell in rainfall), 5.9 years (traced 
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by Mivious writers in barometric i)re8Siire), and 8.05 years (no doubt the same 
as the period to wliich 11. L. Moore and otliers have directed attention). 

“(4) The tourtli group includes periods, some of which no doubt have 
reality, Imt all of which present inconstancy of action, changes of phase, oi 
oilier puzzling features. These include periods ot -.755, 5.423, 7.417, 12.Uo, 
and 17.4 years m addition to the w^ell-known 11-year period oi Uie sunspots, 
w’iiicJi reappears in wheat prices wdth much of its normal instability t>f char 
acter. . , . 

“ Oomparisou between the weather cycles indicated by analysis of wheat 
prices from 1550 to 1850 and the actual rainfall in the ensuing 72 years, 1850 
to 1921, confirms tiie view that these periodicities are real and important. 
J^^or the piiriiose of this comparison, 11 of the 13 cycles in the lirst thrive groups 
are combined b^’ a simple graphic method, the lengths and piiases taken being 
exactly limse deiermiiied by liannonic analysis. 4'he combined result is 
shown in a single * synthetic curve,’ and is compared wdtii the minfall at 24 
stations in western and central Europe (i. e., ixnighly the same area us tluil 
covered by the wheat prices’ rei'ords). A very high measure ol agreement 
appears belv\eeii the synthetic curve derived irom wheat prices befoie 1850 ami 
Uie raiiiiail as actually recorded alter 1850. 

“ In iiarlicuiar, the synthetic curve show’s tiepresslons foretelling lack of 
lam (w’hich, in tlie area under review’, is generalij beneheial to wheat) at each 
oi the markedly dry years in the past 70, namely, 1857, 3804, 1870, 1874, 3883—84. 
1887, 1898, 1904, 1908~-9, 1921. It sliow’s peaks foretelling heavy rain in the 
iain> >ears 1852, 1800, 1872, 1870 (for 1877), 1900, 1912, 1910. The only im 
portant disii'epancies are the failure of the synthetic curve to show peaks for 
the rainy ^ears, 1800 and 1903, and a depression for the somewhat local, 
though severe, diought ol 1893. In other words, the synthetic cui“ve whicli, 
subject to ceitaiu reservations, could have been draw’u in 1850, if then drawn, 
would iiuve loretold nearly all the important droughts and rainy seasons of the 
next 70 jeurs. Tlie drought of 1921 stands out quite remarkably well. ’ 

The autlu>r e.vpresses the belief that “in view of the persistence which it 
now seems riglu to attribute to certain periodicities in the weatlier, trustworthy 
liiopbecj ol the weather will, in due course, become possible. ... It wdii be- 
come possible, if at all, only after detaileil InvestlgatJon has siiown the nature, 
the shape, the relative importance, and, above all, the lo(‘al variations ol eacli 
of the cycles, of which we can now say little more than that they exist and 
t'ause peiioiiic changes in the rainfall, or, to put it in another waj, only after 
we Iiave managed, from the cycles found, to recon.sti uct not the main features 
only, hut ail the signihcaiit features of the weather in some past seiiuence oi 
years. That, 1 hope, can be done as soon as properly equippeil iiiqiui*ers aie 
piepared to aevote sutbcient thought and time to tlie purfiose. . , . 

“ The cause's and physical nature of the cycles shown in wheat prn?(‘s nm.^^ 
he sought in other Jiclds, above all in the comparative study of meteorological 
records for all parts of the world.” 

Climatological data for the United States by sections ((/. 8’. J)e/jL A(/r., 
Wvuihvr Bur, CUmai. Data, i) {1922), Non, 5 , pp. [190), pin, 3, figs, 2; 6, pp. 

pis. Jt, fig- !)• — Tliese numbers (Mintain brief summaries and detailed 
tabular statements of climatological data for each State for May and June, 
1922, respectively. 

Baiufall and temperature in New South Wales, H. A. Hunt {Agr, Gaz, 
N, B. Wales, 38 {1922), No. 0, pp. 4^4^ — Tables are given which show 

the altitude, monthly and annual rainfall, extremes of temperature, and frost- 
free iieriod for over 90 stations for iieriods of not less than 39 yeai’s. 
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SOILS— FEEmiZEIlS. 

Soils atidl fertilizers, E .T Httrrktj, (Sion, Chcjn Tvffi//t ILoTiffon]. Avv 
Rnf^. Proff, Appl Cherv., 1921. voh (>. pp. ffOS-Jf17) — Tiv's roi>ort 
the projrT'ORs In those nspeets of nfrrlenltiirnl ehemfstrv relatfne: to soils nnd fer- 
tilizers florin^ the venr 1020 with pnrtleiilar referenee to TCnroponn eonditions 

T)e Kalb Conntv soils, T O Mosrra ft at , (TTlivoIfi FIfa Finil Pr^f 22 (1922) 
pp. ^1/, piff 2. 7) -This survey denis with the soils of htt nTV'n of ^0102^ 

MOTVs IviotT in Ihe Wisconsin and Townn jrlneintions in northern Tllinois The 
topo^rnphv varies from tint to sllprhtly rollinir. The sonthonstem pnrt of the 
conntv is snid to reqniro tile drninnsre, while the nnderdrninnce conditions nlonjr 
the <frenn) conrses are said tr> he fnA’orahle. 

The soils of the conntv are trronped ns upland prairie, nplnnd timher. terrace, 
and ^wnnu' and hottoniland soils SeA'enteen soil trpes are reeo<mized, of which 
the brown silt loam upland prairie soil covers 6R per cent of the area 

!^tndi(‘s* of the fertility roqnirements and crop adaptations of the prevalHnr 
types are al«o fnclnded, which indicate in jreneral a tendency on the part 
<»f the maioritv of the soils to eventnally heeonie deficient in nitrocren and 
phosphorie acid. 

Soil snrvcy of Wricjht Conntr, Towa, T TT Hfnton OTid C O .Tmotvot 
(TT F!. Drnf lor, Aflv Fihrrfs FirM Oprr. Ttvr F(oi7ft. fOio^ ^)p /^'> fry / 

map 1) This survey, made in cooperation with the Town Eyr>evin*ent S5ta<'on 
deals with the soils of an area of 2d8.000 acres lyins: within the Wisconsin 
fflaeiation abont midway between the center of the State of Iowa and its 
northem boundary The land surface is that of a broad level drift idain broken 
in the eastern half hv scattered hills The draina^rc is said to var>^ from 
slmrjGrish to poor over most of the connty. 

The soils are mostly of prlacial oriein. Tnclndinp trrnvel pits, pent and mnek. 
17 soil typos of 0 series are recormized, of which the Webster siltv clav loam, 
Webster loam, Oarrine:ton loam, and Clarion loam cover 20 5, 251. 221. and 
12 0 per cent of the area respectively. 

fSoil studies at the Iowa Statlonl (loma F!fa. Rat. 1^21 p^ -The 

results of n nnnther of general field and srreenhonse expoHments to determine 
soil fertilitv reqnirements and the relative value of different fertilizers are 
briefly discussed, and general data are presented on acid soils and the use of 
lime, the value of eommerelal eultures for letrumes, and the value of jr:s’’pstim 
npplie<l to Towa soils. 

The studies of fertility requirements of Towa soils Indicate the value of 
Pmestone for acid soils and the rather jreneral importance of uslntr manure and 
some form of pho.sphoric acid on practically all of the soils. 

Soils, A. F Joseph iWallcomp Trop Research T^ah^ . (^hnr) F(ref Pvh 22 
(1922), pp 1F-2F). — A c:eneral summary of work on the soils nr tho J^edan, 
particularly ns conducted at the Cezlra Hesearch Farm, is presented in this 
report. Mechanical analyses of 185 samples of soils from seven different prov- 
inc<»R in Sudan, in addition to 220 samples from the research farm, are sum- 
marized. 

Studies of the clay content of the soils of the farm showed that this content 
reaches a maximum between the fourth and sixth foot. An increase in the salt 
content from the first to the fourth foot is also clearly indicated. 

The relation of the salt content of the soil to crop yields was studied, and 
in ever>^ case there was n hijjher concentration of water-soluble salts in the 
poor than in the ppood soils. 

The coarse sand and the stones and gravel fractions of the soils of the re- 
search farm were found to consist mainly of calcium carbonate with about 10 
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per cent of silica. The silt and clay are thought to consist mainly of alumina 
and iron silicates. The alkalis in the soil are mainly associated with the clay 
fraction. 

A number of experiments on flocculation, carried out with carefully dialyzed 
clay fractions from the soils of the farm, showed that with different acids the 
necessary concentration of flocculant depends on factors other than the dis- 
sociation constant of the acid. Salts differed as much as acids in flocculating 
power. The flocculation by salts was prevented by alkalis within the limits of 
certain concentrations. 

Studies on the behavior of clay toward acids showed that in no case was the 
whole of the clay used successfully dissolved in hydrochloric acid. As regards 
the absorptive power of clays, most of the clay suspensions examined by adding 
an amount of methylene blue equal to the weight of clay absorbe<l betwcH^n 30 
and 40 per cent of the dye. A specially purified suspension of clay from the 
farm gave an absorption of 70 per cent. Red clay was found to be very weak 
in this respect, absorbing only about 2 per cent of its weight. 

The IT-ioii concentration of cotton soils "was found to indicate allvalinit>' for 
all soils so far examined, the pH value being over 3. 

Studies of the mineral and organic carbon content of soils of the research 
farm showed a maxinuim percentage of <‘arbonate In 12 samples from three 
4-ft. holes of 9 4, a minimum of 3.9, and an average of C.3. The na'an per- 
centage in the upper 2 ft. was 7 and in the lower 2 ft. 5.7 The percentage 
of organic carbon in the same samples varied between 0.093 and 0.385. with a 
mean value of 0.234. 

The formation of soil crumb structure and tilth, P. KirnKNUicin; {hnnfhfi. 
Vers. Sta., 99 (1922), No. 2-S, pp. 115-121). — It is noted that unfavornlde con. 
ditions of the soil structure are frequently attributed to OH ions, and that 
in contrast theivto the positively charged calcium ions may have an especially 
favorable action in the production of crumb structure. In recent studies the 
author found that OH ions were strongly adsorbed by soil and thereby elec- 
trically charged. In combination with the weakly precipitating alkali ions, 
such as potassium, .sodium, and ammonium, the soil structure was Injured. The 
presence of OH Ions in great quantity Increased flocculation and criiinb struc- 
ture formation when mere strongly precipitating Ions such as calcium were 
present in sufficient quantities. It is concluded that through this procc'ss OH 
ions may have a highly favorable influence upon soil structure. 

The unfavorable influence of heavy fertilization with caustic lime frequently 
observed on heavy soils deflclenl In lime is explained on the ground that all the 
carbon dioxid present is fixed as calcium carbonate, an<i very little or no forma- 
tion or fixation of carbon dioxid can take place, since bacterial life is strongly 
depressed by the caustic lime. Therefore of the calcium salts present, only the 
hydroxids ai’e in solution. These are adsorbed by the heavy ela.v. leaving only 
a very low calcium hydroxld concentration in the soil solution and resulting in 
injury to the soil structure. 

The unfavorable action of sodium chlorid from sea water on soil structure is 
attributed to the displacement of calcium ions by sodium ions. 

Investigations on soil acidity and its action on germinating plants, O. 
Lemmermann and L. Fresenitjr {Ztschr. Pflanzemmdhr, «. DUv^ffunff, 1 (1922), 
No. i, Wiss , pp. 12-If2, figs. 7). — A review and comparison of methods for 
determining soil acidity is followed by the results of a study to determine the 
Influence of different types and degrees of soil acidity on the germination of rye, 
wheat, oats, and barley. 

It was found in sand cultures that the smallest concentration of sulphuric 
acid used seriously interfered with the germinaton of wheat. Bye and barley 
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were able to resist about four times as much sulphuric acid as wheat, and oats 
proved to be the most resistant of the plants tested. The addition of a neutral 
salt seemed to increase the injury to rye and oats. The same result was ob- 
tained where acetic acid and sodium acetate were used. 

Studies with a neutral weak humus sand soil similarly treate<l with mineral 
and orKanic acids and neutral salts showed the same relative decrees of sensi- 
tiveness to acidity by the four crops. A comparison of these results with those 
obtained with four other neutral soils le<l to the conclusion that when a sand 
soil Is shaken with neutral potassium chlorid and gives a hydrogen exponent 
as low as 4.5, the degree of acidity is In general sufficient to Injure plant growth. 

Influences on the formation of soil acids, .T. Konio, J. HASENBATTMnR, and 
K. KadOKR {Ztarhr. Pflanzenernahr. u, Diingvnfu 1 (1922), No. t, Wifts., pp. 
3-12). — Studies to determine the .influence of different fertilizer materials 
alone on the acidity of uncropi>ed soil were conducted on loamy sand soil. The 
acidity of unfertilized soil was increased by periodic watering. Superphos- 
phate, potash, ami ammonia fertilizers when added alone in normal amounts 
also increased (he acidity. Sodium nitrate, lime nitrogen, and ThoinavS meal 
had a less marked influence and in some cases decreased the acidity Lime 
marl reduced the acidity in accordance with the amount used. 

Laboratory stmlles of the variation of the H-ion concentration of a .soil grow- 
ing a single crop of oats, hut with varying fertilization, were conducted with 
the same soil. The growth of oats had practically no effect on soil acidity. 
Where Thomas meal was usc<l the acidity was somewhat less than where 
ammonia and potash salts wore added. The use of lime marl brought the 
reaction almost to neutral. Fiehl studies with oats gave similar results. 

Pot studies with oats, corn, grass, peas, clover, lupines, buckwheat, and 
mustard on the same soil to determine the influence of the growth of different 
plants on soil acids wore also conduct(»d. Com, lupines, and buckwheat were 
found to liberate acids, while the other plants did not The legumes gave off 
more acid through their roots to the soil than the gramineous plants. It is 
eoncluded that the grasses had little Influence on soil acidity, while the peas, 
lupines, and buckwheat caused a marked Increase in acidity. Clover and 
mustard acted similarly to the grasses. 

The influence of inoistnre and soluble salts on the bacterial activities 
of the soil, F Ckeaves and E. G. Carter (Soil Set, 13 (1922), No. 4, pp. 
251-270, 10). — Continuing work previously notetl (E, S. R., 44, p, 315), 

studies conducted at the Utah Experiment Station on tlu^ influence of various 
soluble salts on the water recpi ire merits of the ammonifying and nitrifying 
organisms of a sedimentary sjuidy loam soil very high in acid-soluble con- 
stituents and highly calcareous, are reported. The influence of the chlorlds. 
nitrates, sulphates, and carbonates of sodium, potassium, maguesliim, and 
calcium were studied. The water-holding capacity of the soil was 45 per cent. 

Untreated soil, that receiving sodium carbonate, potassium carbonate, potas- 
sium nitrate, calcium carbonate, calcium sulphate, calcium nitrate, magnesium 
chlorid, and magnesium carbonate, had maximum ammonifying powers when the 
soil contained 30 per cent of water. Soils containing sodium sulphate, sodium 
nitrate, potassium chlorid, and potassium sulphate possessed maximum ammoni- 
fying power at a water content of 85 per cent, whereas when magnesium 
sulphate or magnesium nitrate w^ere added to the same soil maximum animoni- 
fioatlon occurred at a content of 26 per cent of water. 

The relative toxicity of sodium chlorid, sodium carbonate, potassium car- 
bonate, and calcium carbonate, as measured in terms of ammonification, 
decreased as the amount of water added increased. All the other salts tested 
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be^caiuo relatively more toxic, thus indicating that in the case of these latter 
some other iaetor than osmotic pressure played a part. 

Uutreaterl soil, soU containing sofUuiii carbonate, sodium sulphate, sodium 
nitrate, potassium (hloi’id, potassium carbonate, potassium sulphate, potassium 
nitrate, magnesium chloriil, and magnesium carhoiiatc. exerted their maximum 
nitrifying powers when the sod contained 20 i)er cent of water; whereas soil 
containing potassium carbonate, calcium sulphate, cahium nitrate, calcium 
carbonate, magnesium nitrate, ami magnesium sulphate were at maximum nitri- 
fying power when the soil conlainod 25 per cent of water. Soils containing 
sodium chlorid and calcumi (hlorid were at a maximum with 30 per cent of 
water. 

The relative toxicity of various salts to the nitri lying organisms decreased 
as the amount ot uater nddml was increased The mere changing of the 
water content oi a soil containing small cpiantlt es of potassium chlorid, 
potassium sulphate, inagneBitim nitrate, anil magnesium chlorid tuny trans- 
form It from a toxU* nKHliiim for nitri hers to a strongly stimulating medium. 

“When 1X10“ mol of sodium nitrate \\as added 100 gm. of soil eontam- 
iiig 35 per cent of water tlune was a loss of nitrates, but a similar quantity 
of calcium niti-ate or even larger quantities of magnesium or potassium 
niti’ute caused no loss of nitrates even in the presence of 35 per cent of waiter.” 

Effect of cultivation during the growing season on moisture content 
and foriiiation of nitrate's in the soil {ArkanHUH Ht(u BuJ. 181 (1922), pp. J^l, 
Jf2 ). — Moisture and nitrate determinations made by W. II. Sachs and H. H. 
Austin in connection with the regular cultivation experiments with corn, to 
determine the InfUiome of different methods of cultivation on rno stare reten- 
tion in the soil and the availability ol nitrogen, are said to indicate the heavy 
drain of w’eeds on tlie supply of both mojsture and nitrates. Tlie highest 
seasonal UM'rage ol mtiales in the soil accompanied deep cultivation. 

The r6le of the carbonic acid freed by microorganisms in the ameliora- 
tion of arable soils for obtaining the best cultural returns, Si'ocklasa 
{Vompt, Rend. Acad. Apr. France, 8 (1922), No. 21, pp. 594-598). — The author 
found in iahuratory studies that in the top 30 cm. (14.17 in.) of soils of 
average lertility, 1 kg. of s(>il (2.2 Ihs.) at the same temiieruture and degree 
of humidity will set free 30 mg. of eaiiionlc acid in 24 hours, which will 
amount to 15,0(K),000 liters of carbonic acid per hectare (1,009,230 gal. ix*r acre) 
per >ear. ’^i’lu* activity td this nuitenal .n direct and indirect plant nutrition 
is discussed. 

The carbon dioxid question, Dknsch (Ztschr. Pflanzenernahr. ii. Diingung, 
1 (1922), No. 1, Wiss., pp. 82-39).- -The author sumraarixes the results of studies 
by h'lnseli ami others bearing on the use of excess carbon dioxid In promot- 
ing i>lant growth, and draws the conclusion that the assimilation of carbon 
dioxid by plants is governed more by the factors light, heat, and moisture 
tlian by tl.e quantity of carbon dioxid in the atmosphere or soil. 

The distribution of soil protozoa In the Alps, W. K. H. Feuilletau de 
Bruyn (Ventbl. Balct. [etcA, 2. Aht., 56 (1922), No. 1-4, pp. 12, i3).— Studies of 
the protozoan content of 2<j different sods from the Alps are reported. 

Protozoa were found to be more or less witlely spread throughout these 
soils. The eiliates w^ere the most numerous, and the flagellates were second 
in number. Amoebae were found only in exceptional cases. It was found 
that protozoa were present in a moist soil and absent In a dry soil of the 
same type. Tt is tliought that the dryness of the weather may have influenced 
the results of the study. 

Humus investigations ( /ona Bta. Rpi. 1921, p. 59). — In a continuation of 
studies on the formation and composition of humus (R. S, E., 46, p. 317), 
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It was found that no correlation exists between the lime requirements and 
H-ion concentration of 50 soils of different types. A sandy loam with a low 
lime requirement may have a much hlfi^her H-ion concentration than a silt loam 
with a much greater lime requirement. Also an acid soil deficient in organic 
matter was found to have a higher H-lon concentration than one of the same 
lime requirement having a high organic matter content. 

Studies on the effects of H-iona on molds have shown that when inoculated 
into acid solutions these molds cause a change toward alkalinity, while if 
inoculated into alkaline media they shift the reaction in the opposite direc- 
tion. Tt has also been found that the optimum range of H-ion concentration for 
their growth is wide, hut that near the critical concentrations slight changes 
in the reaction affect the molds very greatly. 

Organic matter for the soli fsJand Rpf, 1U21. pp. 2. — The 

progres.s results of studies on the use of green manures, stable manure, and 
peat as organic matter for the .soil are briefly presented (E. S. R.. 4fi, p. 213). 
With a fortni'/ev containing only a little nitrogen about a fourth more of 
corn was produced where red clover was used as a green manfire than where 
vetch, sweet clover, nr alfalfa was used. 

In tl)c market-garden rotations when supplied with plenty of fertilizer, early 
cabbage followiJig late colors of the preceding year gave about the same yields, 
regardless of whether organic matter was supplied to the rotation in stable 
manure, peat, or green manures. The fTops of early tomatoes and late celery, 
however, did not yield as well with the peat and green manures as with stable 
immure. Early lettuce and late beets and spinach never succeeded on the peat 
flint, oven when accompanied with more lime and fertilizer tlian was used with 
the stabh' manure. About a tenth less of potnto<*s as grown where only 
fertilizer eheniieals were used than where 10 cords of manure per year were 
used 

[Kotatfon and fertilizer work and cooperative fertilizer experiments at 
the Arkan.sas Btationl (Arkamns Fifn. Bvh pp 11-19, fin /^.~The 

first season’s results from general rotation and fertilizer studies at the Fayette- 
ville farm of the station, conducted by M. Nelson, W. H. Sachs, and R. H. 
Austin, arc briefly presented, together with the progress results of cooperative 
fertilizm* experiments which have been carried on at different points in the 
State for several years. The cooperative experiments are said to have showm 
(hat throughout the upland section of the State there is a widespread need for 
additional nitrogen and phosphorus in the soil. Even the lowland soils which 
have been under cultivation for years are said to respond to the use of either one 
or both of these elements. 

The results indicate further that in the fertilization of cotton on the sandier 
uplands a complete fertilizer will usually give the best returns, while on the 
delta lands acid phosphate alone or acid phosphate and some readily available 
form of nitrogen are usually the most profitable. Medium applications of 
fertilizer generally proved more profitable than tlie more heavy applications 

Efficiency of fertilizers and other manures (Rhode Ifdnvd Bfa Rpf. 1921. 
pp. S-5 ). — The progress I'esults of general fertilizer studios to determine the 
best sources of the important fertility constituents for different crops on the 
soils at the station are briefly summarized (E. S. R., 46, p. 217). 

Some results from fertilizers on muck soils, M. M. MrCoon and P. M 
Harmer {dour. Amer. Peat Bor., X5 (1922), No. 3, pp. S-14, dps. 4^- — Experi- 
ments conducted by the Michigan Experiment Station to deteriqlne the Influence 
of fertilization on muck soils growing pasture, sweet clover, sunflowers, com, 
and sugar beets are briefly reported * 


18766—23 3 
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The most strlkinpr deficiency of these soils appeared to be potash, and phos- 
phoric acid was also needed to a considerable extent, particularly by sugar 
beets. It was found that the tonnage of sugar beets produced on this soil 
is very low unless it is fertilized. The sugar content of the beets was appreci- 
ably increased by the addition of potash, and a combination of potash and 
t)liosphoric acid increased it still further. The addition of nitrogen caused 
some increase in the tonnage but did not affect the sugar content, while both 
the yield and sugar content were increased by the use of manure. The best 
results were obtained with corn where both i)ota8h and phosphoric acid were 
added to the muck soil. 

Nitrogen fertilization with the llqnid manure drill, K. BT.A^"rK, W. Oku - 
MANN, F (rTFPTOCTac, uud F. Ali^en {Jour. LanJir, {192i), No. Jf. pp. 21.'}~225, 
fig. 1 : ahs. in ZrnthL Agr. Chcm., 5J (7922), No. o, pp. 129. ISO). — Experiments 
on deep loam soil to determine the fertilizing value of liquid manure applied 
ns a top-dressing, as a top-dressing and then dug under, and to a depth of 
r> cm. (197 in.) by means of a so-called liquid manure drill are reported. The 
crop used was sugar Inlets. Sodium nitrate in solid form and in solntion 
applied by the drill was used for comparison. 

The liquid manure applied by the drill gave much better results than a 
liquid manure top-dressing or liquid manure dug under, and as good results as 
a top-dressing of sodium nitrate. It is noted that a high temperature pre 
vailed when the liquid manure was applied by drill. 

Fertilizer experiments with increasing nitrogen additions, KrnxpKT 
{ZtscUr. Pfiansenerrmhr. u. Dilngung, 1 (1922), No. S, Wirtschnfl pp 
122-12 ^), — Experiments on heather sand moor soil to determuie the infliieti<'<' 
of increasing additions of sodium nitrate on the yields of rye and potatoes 
are reported. Sodium nitrate was ap]>li(Ml to rye at rat(M4 of too, and 

.5(X1 kg. per hectare (267, B56, and 445 lbs. per acTe). The application of 400 
kg. gave the best resTilts. The applications to potatoes were 400, 600. and 
800 kg per hectare. The potato crops on plats fertilized with sodium nitrate 
endured the extremely dry weather much better than those on unfertilized 
soil and throughout the growing period had a heavier foliage. The potato 
crops apparently increased with increasing additions of sodium nitrate. 

Synthesis of urea from ammonia and carbon dioxid, N. W. Kkahe and 
V. L. Gaddt (Jour. JnJm. and Engin. Chem , 1^ (7922). No. 7, pp. 611-^616. 
figs. .9). — In a contribution from the Fixed Nitrogen Resear<*h T..ab(»ratory, U. S. 
D. A., the development of a process for the synthesis of urea from ammonia 
and carbon dioxid is described. The process consists in the preparation of 
ammonium carbamate, autoclaving to cause partial conversion to urea, distilla- 
tion of the resulting sludge to separate the urea from the unconverted am- 
monia and carbon dioxid, and condensation of the distillate with additional 
gas to form a new charge. The studies were conducted with a small-scale 
experimental plant. 

Cost considerations led to the conclusion that the cost of urea by this 
process will be largely dependent upon the cost of ammonia. It is considered 
possible that the process may have commercial significance for the produ<'- 
tlon of urea for fertilizer purposes. 

Manufacture of phosphoric acid In the electric furnace by the con* 
densatlon and electric-precipitation method, T. Swann (Jour. Tndm. and 
Engin. Chem., H {1922), No. 7, pp. 630, 631 ). — The electric-precipitation method 
of the manufacture of soluble phosphoric acid is briefly described, with par- 
ticular reference to the use of this material as a fertilizer. 

The process consists in charging a mixture of phosphate rock, coke, sand, 
and Iron borings into an electric furnace and smelting the charge so as to 
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liberate the phosphorus In the phosphate rock. The Iron absorbs a certain 
portion of the phosphorus and forms ferrophosphorus, containing from 24 to 
25 per cent of phosphorus. The phosphorus not absorbed by the iron passes 
through the charge together with the other furnace gases, which are oxidized 
by air and drawn out of the furnace into the condensing and precipitating ap- 
paratus. The acid as collected analyzes from 90 to 95 per cent phosphoric 
acid. One of the outstanding features of the process Is said to be the pro- 
duction of high-grade concentrated acid from phosphate rock containing a 
hJgli percentage of Iron. It is stated that the commercial production of 
phosphoric acid by this process Is now being successfully conducted. 

Progress In phosphoric acid prodnctlon for fertilizer and food purposes, 
W. H. Waogaman {Vhem. Age York^. (1922), Yo 7. jtp S02~?i05 ). — 

Progress in the production of phosphoric acid by means of the furnace method 
is briefly reviewed, and some of the more recent results obtained by the 
TT. S. Department of Agriculture at Its experimental plant at Arlington, Va., 
nre dlscimsed. 

It has b(‘en found that the necessary temperatures Cfin be attained by 
means of fuel oil, and, while no crmcluslons are drawn, It Is stated tentatively 
that unless electric energy Is available at a price much lower than prevailing 
prices the cost of a unit of phosphoric acid made by the fuel -fed furnace 
process should be materially lower than that obtained by the electric furnace 
nietlirw]. It is concluded that as far as production of ver>^ I>ure phosphoric 
aeid Is concerned the furnace process Is superior to the sulphuric acid method. 
Ho^^e^'or, in the manufacture of phosphates for agricultural purposes, the 
furnace process is not sufficiently advanced to be a factor. 

The availability of rock phosphate in acid soil ( irkanms Sta. BuL JSt 
(J922), pp. 15, 16). — Greenhouse and laboratory experiments by M. Nelson and 
W. H Sachs on the availability of rock phosphate In add soils have shown 
tiiat corn can use phosphorus when added to an add soil in the form of 
finely ground ro<k phosphate. There was an increase In the percentage of 
phosphorus In tlie corn plant as well as in the total amount of phosphorus 
in the crop. Where an add soil was treated with a finely ground rock 
T)hosphate. the addition of lime appeared to decrease the amount of phosphorus 
available for the com plant. 

The fertilizing action of phosphoric arid on Brunswick (Germany) 
soils, A. Gehkino (Zf8chr. Pflanzenernahr. ti Dunoung. 1 (1922), No. S. 
Wirtschaft.-Prakt., pp. 125-151). — The results of 14 experiments w-th different 
grain and root crops are reported, showing that in spite of continuous previous 
fertilization with phosphoric add there was a distinct reaction to phosphate 
fertilization in most cases. This is taken to indicate that there is not usually 
an excessive accumulation of phosphoric add in cropped Brunswick soils. 

Phosphate and limestone for Kentucky soils, S. C. Jones and R. E. 
Stephenson (Ky. Apr. Col. Ext. Circ. 12S (1922), pp. 19, figs. 2). — Data on the 
increases In crops produced by phosphates and limestone applications on seven 
difTei*ent exT>erlmental fields in Kentucky are reported and discussed In this 
circular. In most cases a 4-year rotation of corn, soy beans, wheat, and clover 
was used with a rye cover crop between the com and soy beans. The data 
indicate that acid phosphate alone gave satisfactory results on all the 
experimental fields except two, and in these two cases acid phosphate was 
highly profitable when used with limestone. 

Most soils that gave satisfactory results with add phosphate also gave 
satisfactory results with rock phosphate where no limestone was used. In 
most eases rock phosphate was more profitable than add phosphate on unlimed 
soil. Satisfactory results were obtained on only three fields where limestone 
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was used with rock phosphate, however. Ou the other fields the use of 
liiuestone with rock phosphate rendered the rock phosphate less satisfactory 
with each succeedinpr application of limestone. 

It was also found that no soil can be built up to a high state of productive- 
ness by use of limestone and phosphate alone, but that nitrogen and organic 
matter must be supplied. 

The action of different potash salts (40 per cent potash saltt kainlt, 
potassiuin magnesium sulphate) on grain and root crops, B. Tackk 
{ZtsvAir. Pflansencrnahr. ?/. Duttf/vng, 1 {1922). No. S. Wirtschaft.-Prakf.. pp. 
91-111) Ten yc'ars of experiments on upland moor soil to determine the 
relative fertilizing values of 40 ])or cent potash salt, kalnlt, and potassium 
magnesium sulphate on grain and r<>ol crops. Including oats, rye, and potatoes, 
are reported. 

The potassiiiiti magnesium sulphate gave better results on potatoes than 
the other potash fertilizers with reference to both total yield and starch 
content. On the other Innul, the results o!)tained with grain crops through 
a period w(‘re on tlie fnc'rage p<»orer than those given by 10 <»r r>0 ]K'r <‘ent 
potash salt or kainit. \o influence of amount of lime treatmeer on <la‘ polasli 
(‘orifent (»f crops in accordance witfi the Ehrenherg lime-potash law v\as (»stah 
lished. 

Elimination of borates from American potash, W. H. Ross and W IIazen 
{(Aiem. (Dul MctalL 27 (1922), No. pp. 197-170, ,^).~-Tn a eoti- 

trihntion from the IT. S. T>. A. Bureau of Soils, the steps taken by producers 
to eliniinale l)orates from domestic potash fertilizers are briefly deserih(Ml. 

Analyses of coinmorcial fertilizers, H. E. (hmrTs, VI. Tl. Allen, and R. JI 
Ridgell {Kenfuclf! 9!fa. ftuL 2,i8 (1921), pp. S65-60r>) -- The results of analyses 
with the guaranties and relative valuations of 1.530 samples of 8S9 brands ot 
fertilizers and fertilizer ?naterifils collected fr>r inspection in K('ntucky during 
lOlil are present<‘d in this htilhTIn. 

1922 yearb(»ok coniinercial fertilizer ( )rorl)ooh (*oni Pert., 1922, pp. 109. 
lips. 33) * -This number <4’ this vc'arhook cemtains the usual e1assi1\ed dii(M'ton('s 
of fertilizer niamifaetnrers and allied trades and of cottonseed oil mills, and 
includes a ntiuilau’ of spc'cial artieh's relating to the fertilizer industry and the 
use of fertilizers in agiicuUure. 

AGKICULTURAL BOTANY. 

Photosynth<‘tic processes in the air, upon the land, and in the sea in 
relation to the origin and continuance of life on the earth, B Moore {.lour 
Chem. Poc. [Potidon], 119 (1921), No. 708, pp. 155.7-1572, pi. 1, fhfs. S) --In this, 
the Hugo Muller lecture delivered before the Chemical Society of London on 
.Tune 16, 1921, the author attempts to summarize the outcome of work, mainly 
botanical, done during 10 >ears, naming, as among liis collaborators in parts 
thereof, E. Whitley and A. Webster. Though presented from a T)hilosophical 
point of view rather than from that of the botanist, chemist, or economist, the 
discussion marshals considerable scientific data not previously published. 
Other portions have been record^ in the proceedings of the society during the 
previous 10 years. 

Photocatalysis. — I, The synthesis of formaldehyde and carbohydrates 
from carbon dioxld and water, E, G. 0. Balt, I. M. Heilbeon, and W. F. 
Bakkeb (Jour. Ghent. 8oc. [London], 119 (1921), No. 705, pp. 1025-1955).— 
Discussing evidences and conclusions presented in the series of contributions 
by Moore and Webster (E. S. R., 40, p. 426), and noting particularly the in- 
ference that the photosynthesis of biochemical substances from formaldehyde 
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does not tiike place in the plant, the present authors claim on the basis of 
their own experimentation that it is possible to synthesize carbohydrates from 
carbon dioxid and water in light and that formaldehyde does form the first 
stage in the photosynthetie process. A critical examination is made of the 
facts and conditions determining results and conclusions olfennl. It is claimed 
that an aqueous solution of carbon dioxid gives formaldeh>d4* when exposed 
to wave lengths of 2(K)g/x, while an aqueous solution of forniahlehyde is polymer- 
ized to I’educing sugars in wave lenglli 290 mm. 

In the presence of paraldehyde, sodium jilienoxid, and certain metallic salts 
which absorb wave lengths of 290mm, the yield of formaldehyde is materially 
increased. The.se substances do not catalyze the reaction but protect the for- 
maldehyde, wluai formed, from polymerization. Further cliemical data are 
given in some detail. 

Seasonal changes and translocation of carbohydrate materials in fruit 
spurs and 2-year-old seedlings of apple, S K. Mttra {Ohio Jour. Hci., 21 
iWJl). No S, pp pih^. 7). — This is a part of the larger problem of deter- 

mining what eilcH't the carbohydrate eontent of fruit spurs has upon vegetative 
gniwth and reproduction, and to what extent it should he considered in han- 
dling fruit trees. Th(‘ metliods, work, and data, as noted in eondensed form, 
sliow lliat as regards apple fruit spurs change of temperature has a marked 
hearing on llu' translocation of carbohydrate materials Further conclusions 
are given in ('onsid(‘rahle detail. 

The relation of the hydrogen-ion concentration of nutrient solutions to 
growth and chlorosis of wheat plants, A. (». McCall and J K. Haag {Boil 
Bci , 12 {1921), No. 1, pp. 69-77, fips. 2). — Tln^ faid. indicated ns the conclusion 
from work previously noted (E. S. R., 44, p. 621), that none of the differences 
in the growdh rate of wheat plants in sand cultures willi any one type of 
solution conld he attributed to variations in the H-ion concentration of the 
nutrient solutions, does not preclude the possibility that the relative merit 
of the six types of solutions is influenced to some extent by their respective 
ranges The Il-ion concentration ranges previously found, as summarized 
with discussion, and other con.sidenitlons indicated, suggested the work which 
is briefly described in the present paper. 

\Vbeat plants were grown for two months in four different basic nutrient 
.solutions, each of wliicJi was modified in such a way as to have three distinctly 
different pH values without materially altering the solutions with respect to 
the concentration of the six essential ions. The H-ion concentration not only 
exert<»(l a very marked influence upon the growth rate, but also was an im- 
I>ortant factor in the control of chlorosis. Although the exact rOle of the H-lon 
concentration is not understood, the appearance of the chlorotic plants and 
some indirect evidence would indicate that the plants grown in solutions hav- 
ing pH values ranging from 4.02 to 7 were suffering from the lack of available 
iron or from faulty metabolism resulting from the immobility of the iron 
within the plants. 

The data presented emphasize the importance of the proper control of the 
H-ion concentration with all work of this kind. 

Studies on the root nodule organism of the leguminous plants, N. Y. 
JosHi {India Dept. Agr. Mem., Bact. Ber., 1 {1920), No. 9, pp. 247-276, pis. 9, 
fig. 1 ). — The results of cross-inoculation experiments here reported tend to 
indicate that there Is only one species of the legume nodule organism if nitro- 
gen assimilation and stimulation thereby be taken as the characteristic func- 
tion of the organism. If, however, nodule formation be taken as the charac- 
teristic activity, this conclusion requires modification. 



730 


SXPEEXMENT STATIOK BBOORD. 


[Vol. 47 


In the absence of nodule formation after inoculation, some benefit was 
derived through nitrogen fixation. Advantage is supposed to be derived from 
nodule-bearing plants through assimliation of metabolic products of organisms 
growing in the nodules. The root nodule organism is said to exert a bene- 
ficial influence also on graminaceous plants. Benefit is derived also by 
plants separated by porous walls from the growing organism. The chief 
function of the root nodule organism appears to be nitrogen fixation whether 
within or outside the nodules. Inoculation of Azotobacter gives results similar 
to those obtained in case of the nodule organism when it does not form nodules. 
The fact tliat tliere is no residual nitrogen in the case of tlie nodule organism 
as contrasted with Azotobacter suggests that the fixation of the nitrogen by 
the organism and assimilation of the same by the plant with and without 
nodule formation go on approximately at the same rale. This implies the 
necessity of the removal ot the products of metabolism by the plant before 
further nitrogen fixation by the organism can take place. Further experi- 
mentation is needed. 

The root nodule organism can be isolated on some media direct from the 
soil. Soil-extract-mannite-agar has proved so far the best. A modification 
of the medium so as to make It more suitable for the growth of tlie root nodule 
organism is suggested. 

Effect of salt solutions having definite osmotic concentration values 
upon absorption by seeds, W. Rudolfs {Soil Sci., 11 {1921), No, 4, pp. 277- 
293, fig9. 2 ), — The purpose of this paper is to report a part of tlie data obtained 
from a series of exi>erlments which were designed to determine to what extent 
salt solutions with definite osmotic concentration values tend to resist water 
absorption by seeds placed in contact with them, and whether this influence 
has a direct bearing upon germination. The data deal only witli that portion 
of the work which has to do with the rates of Imbibition as these are influ- 
enced by the osmotic concentrations of the different solutions employed. 

It was found that marked differences exist in the absorbing powers of seeds 
of different species, those of the leguminous type showing higlier ubsoiptioii 
rates than do those of other types. The highest rates are indicated for alfalfa, 
the lowest for corn. Absorption rates are progressively retarded with an 
increase in the osmotic concentration values of the solutions which do not 
react with the seed substance to modify in a chemical way the imbibing proji- 
ertles of the seeds. 

Apparently retardation of the absorption rates is accomplished through 
osmotic resistance offered to water entrance into the seed. 

Low osmotic concentrations appear to have a stimulating influence upon 
the absorption rates of the seeds of some species. The physiological signlfl- 
cance of this fact remains undetermined. 

Increasing the length of the time period during wdilch the seeds are in 
contact with the solutions has the effect of increasing the differences between 
the quantities absorbed from solutions of low and from those of high osmotic 
concentration values. 

Kespiration of dormant seeds, H. Shebman {Bot. Oaz., 72 {1021), No. 1, 
pp. 1-30, figs. 4 )- — The respiratory intensity (expressed in milligrams of CX)^ 
eliminated per gram of imbibed seeds per hour) was determined experiment- 
ally for Amnranthus retroflexus, Chenopodium album, and Rumex crispus, as 
well as for Crataegus sp. and certain drupaceous Rosaceae Determinations 
of the catalase activity were also made for most of the seeds, and it was 
found that catalase activity increases In Crataegus under after-ripening and 
germinating conditions (10® O.) up to the forty-second day. Respiration 
reaches a maximum Intensity earlier (sixth to eighth day), and thereafter 



1922] .FIBLO CHOPS. 731 

exhibits a slow and fluctuating deciine, at least as far as to the seventy- 
seventh day. 

In Amaranth us both catalase activity and resi)iration are relatively stable. 
Fluctuations in catalase activity and in respiratory intensity do not occur 
tejinultaneously and may be in opposite directions. The respiratory quotient 
and respiratory intensity vary markedly for different seeils, and in the 
itosaceae lor ilifferent lots of the same kind of seed under precisely similar 
expenmental conditions. Stability or variability of the quotient may be of 
sij^nilicance as indicative of the possibility ol an Interplay of several factors on 
tile metabolism. A study of the respiratory quotients for eiich seed seems to 
in(lic‘ate a tendency toward a typk*al respiration. 

Fifed of location of seed upon {germination, F X. Munnb {Bot. (Jaz., 72 
i\o. 4, pp. 256-260 ). — The marked iidUience (O’ parent 1r(*es iii)on the 
size and germination of seeds of JHnutf jeffreyi, as shown in a paper previously 
noted (E. S 11., 42, p. 241), led to the present study, which was intended to 
(leterniiiie the value of seeds from the different parts of the pine cone and to 
decid(‘ what relation, if any, exists between the position of tlie seed and germi- 
nation llie relative advantages or disadvantages of large, medium, and small 
('ones are indicated. 

Size, which is j)roportional to weight rather Hum position, is the determin- 
ing fac'tor as regards germination percentage. To secure tlie l)est possll)le 
forest, it is Ijolieved tiiat forest nurser> practice should l>e contine<l to the 
i)i-()ductiou of trees (rom tlie heaviest, and therefore the largest, seed. 

Uedu<;ed acidity in oranges caused by certain sprays, (*. 1*. Ginw and 
H. J. Kyan {(UiUI. Dept. Ayr. Mo. BuL, 10 No. 1. pp. U-63) .--Afior 

cuiitirming the view Liiat orange fruit flavor is alietted by certain sprays, the 
autliors made extensive and varied systematic tests, the results of which are 
(aluilated vvitli explanation and discussion. An account ol tlie preliminary tests 
made at Berkeley is first presented, and tins is followed by one of the large- 
scale sampling and testing done in Los Angeles (Tmnty. 

No consistent difference was noted in tlie sugar content of sprayed as com- 
jiared vvitli that of uuspruy(Ml truits. A remarkablo and consistent dillerence 
was noted in tlie acid content. 

Winter injury investigations {i\ ehrui^ha Sta. Rpt. 1021, p. t)).'-It is claimed 
that from Ut to 15^" F. below freezing is a ('ritical temiieruturo for apple tree 
roots. Scion roots from wood of standard varieties were found able to with- 
stand more freezing tlian the stocks upon which trees are ordinarily i>ropa- 
gated. Midwinter soil temperatures, taken at 7.5 and 10.5 In. below Hie surface, 
are said to oci'aslonally show' from 6 to 10° of freezing, and dry soils are more 
susceptible to atmospheric changes of temperature than are moist soils. This 
leads to the conclusion that there will be less danger of winter injury to the 
root systems of apple trees if cultural practices are employed whlcli will tend 
to kec'p the soil iii a moist condition. 

The degeneration of plants propagated asexually, V. Ducomet {Jour. (Soc. 
Natl. Hort. France, 4 . ser., 22 (1921), July, pp. 255-273).- “It was not found in 
the progress of this work, which dealt chiefly with the potato, that propagation 
by means of tlie tubers iinolved necessarily a lowering of the value of the stock 
( senescence) . 

FIELD CBOFS. 

[Report of field crops work in Arkansas] { Arkansas 8ta. Bui. IHl (1922), 
pp. 16, 17, 19-4if SS'SG, figs. IS ). — Cotton varieties and strains which 

consistently yielded high in experiments by M. Nelson, J. O. Ware, and E. A. 
Hodson Included Ileltatype Webber, Webber 49--1, Express, Acala No. 5, Gleve- 
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land, Triumph, Lone Star, Rowden, and Trice. The results recommend Trice 
for the northern limit of the cotton section, Triumph on the hills south of the 
Trice urea and on some delta lands where staple is not desired, Lone Star and 
Uowden on Uie better hill lands south of the Arkansas River and on bottom 
lands where bender cotton is wanted, and Acala m the central and southern 
portion of the State on the better hill lands and on the lighter bottom lands. 
While Express is tlie standard staple cotton of the State, in some river bottoms 
and delta regions where longer staples are desired and tlie sod is not too heavy, 
the earlier Webber strains are protitable. 

Seed cotton harvested in good condition, ginned, and the seed stored in bulks 
of 2 or 3 tons or less did not deteriorate, whereas seed, even when liar vested 
in fairly good condition, stored in large bulk tended to lieut to the point of 
injuring the ^itality. Gathering seed cotton wlien wet or damp led to great 
deterioration of tl»e seed, which lieated rapidly after storing, witti serious in 
jury to germination. As a result of expt'riments (E. S. U., 39, p. 739) by Waie 
and others, close spacing is recommended for general adoption in holl weevil 
sections. A Jioe widtli between plants is considered pra('tical. Deliiiting col ton 
seed with (‘ou cent rated siUiihuric acid was lound hy .1 A Klliiai to rontrol 
angular leaf spot. IMauters designed to drop tin* delijitcd st^ed al ceriaiii dis* 
tances are being tested with (la* object ol avoiding ciiopping. However, tlic 
universal adoption ol (his uadhod is nut ailvised until further tested 

Sudan grass was found hy Nelson and C. K. McGlidlund to give best leturns 
when secHled sliallow with a grain driil, using about 25 Ihs. of swd tier acre. 

The Honey variety of sorghum gave ilecaledly tlie largest yields in experi- 
ments by Nelson, Mc(3ellaud, and W. H. Sachs. Wherever acal phosi>hate was 
applied to sorghum very protitable inenaises in yields oivuned, and manure 
alone and reenforced with acid pliosphate, gave excellent ndurns. Sodium 
nitrate or potash alone <lid not cause marktHl yield increases. 

Both medium and mammoth reil clover and lespedeza were goneially success 
ful, on fall and spring sown grain. Smiing clover on a iate snow or on a 
thawing surface in both winter wheat and winter oats resulted in good stands. 
Without these eondilioiis, cultivation to give the seed lotlgmenl is considereii 
necessary. A single harrowing before seeding sulliced wiiere (he soil was loose, 
while harrowing before and after seeding was needed on i>acked soil. Lespe- 
deza sown on the siirfac*e of winter-sv'eded grain witliout harrowing was a 
marked success. On spiing-seeded grain both re<l clover and lespedeza sown 
after the grain drill witliout tiarrowiug were successful, whereas harrowing 
the loose soil was detrimental to both crops. Seeding clover in the fall on full- 
sown grain did not allow enough time for a start. I>ue to its habits of growth, 
bur clover sown on small grain does not succeed. However, it is considered of 
iiigJi promise as a winter legume with both cotton and corn. Investigations 
indicated that land for alfalfa should be well drained, free from weeds, reason- 
ably feitile, inoculated, and not decidedly acid. 

1 , 1 . W. Osborn obtained best seed and forage production fixmi early strains of 
Speckled velvet beans, Osceola velvet beans proved very desirable for Uie 
central and southern sections of the State, but did not mature seed in the 
northern part. 

Station rye, an improved strain, is said to lie fully equal if not superior to 
Abruzzi for the northern part of Arkansas. 

Seeding winter oats in ample season, hut not too early, was found to produce 
a much better start In the fall, and plants with a good root system and a good 
start would survive the winter where late seeding would fail. Winter oats 
must be seeded considerably earlier than wheat in any locality. While the 
open furrow type of drill did not prove superior to the ordinary grain drill, 
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both methods were better than broadcasting for avoiding winterkilling. The 
best results in both yield and f]uality of si)riiig-se<*de(l oats were had from 
reasonably early seeding. Variety trials by Nelson and Osborn with winter 
oats show Winter Turf and Culberson superior for the northern half of the 
State, while strains of Rustproof gave better yields in central and southern 
Arkansas. Fulghum and Dwarf ("ulberson are especially suited ns winter oats 
on rich land. Turf oats are preferable over the State for ]»astiiie jnirjioses. 
For spring seeding, Fulghum and strains of Bnrt gave lielter results. \'arieties 
of northern origin usually grow large, are late, suiter ln‘avily from rust, usually 
have light grain, and in case of lodging, can be used only for ha>. Pedigreed 
strains have been developed from selections of winter oats surviMiig heavy 
winterkilling. 

C(H’n varieties of southern origin nearly always prodii<‘ed grain <»1 better 
qnalit.N than those of corn-belt origin in te.sts l)y Nelson and Os!>orn. Neal 
Paymaster, Biggs Seven-ear, P. S. Sele<*tioii 201, CVuninenaal White, llildretii, 
and Boone (V^uiity White were consistent high yieiders in north Arkansas, while 
inolitK* varieties (‘.\<*elled in central and sontliern Arkansas. With abundant 
lainfall, the medium late or late maturing varieties wiu-e practically alwa.\s <ait 
standing, whi](‘, under droughty conditions, the medium early varieties often 
made better yields. Mosby XHildretli and Sur(*roppc‘r X Hildreth ga\e eon 
sistent incTeases over the parents. Hastings ProlitieX Funk x\inet.\ l>as aa\i* 
progen.N appearing intermediate in growtii and in time oi maturity, and with 
.Melds equal to Hastings and much better than that ol Funk Ninety-Day. 

In d-lt. rows on good soil, varieties of corn with a long growing iieriCKl will 
produce lu'sl, in a wet season, with 18-iu spacing, and in a dry season with 
,*jGdn, Medium early varieties gave best results with 12-in. spacing in a tavor- 
able sea.son and 24 or 80-in. in a dry season. In tune of planting tests from 
.Vliril 1 to July In early plantings required longer for maturity Ilian later 
plantings, but usually produced the best yields and the most growth Little 
diffenmce was observed In favor of either tlie check or drill method of planting. 
Cultivation experiments gave indications that the presence of weeds in corn 
1 -ediU'i‘d yields more than any variation in the cultural method. Plats scraped 
bu( not ciiltivateil and plats cultivated very shallow', aixmt 1 in., generally 
yielded somewhat less than jilats cultivated to 3 or 4 in. (itHqi. Corn on plal.s 
cultivated very shallow or scraped lodged or hlew' down more than wliere culti- 
vation wuis deeper. Deep continuous cultivation, ,^> to (5 in . also resiilU'd in a 
decreased yield, ('lorn laid by when waist-high did not iirodnee ditferentl.v than 
at laUu* stages except in seasons w'hen weeds became abundant in the plats 
laid liy early. Approximately 80 to 85 per cent of a full yield may he obtained 
wdien (*orn is planted in 0-ft. rows, and (50 to 75 per cent in 8-ft. rows, as com- 
pared wdth 4-ft. rows. I..egumes reduced the yield of corn most wlieu planted 
in the row while the corn was young, but seedings wlieu the corn was 3.5 ft. 
high did not reduce corn yields materially. Velvet beans decreaseil the yield 
of corn more than did cowiieas or soy beans. 

Mammoth Yellow, Tar Heel Black, Shanghai, and Virginia soy beaus stand 
out as good yieiders of seed ; Mammoth Yellow is especially suitable for oil 
production; and Hhlquita, Virginia, Arlington, and Dtootau are preferable for 
forage and hay. 

In experiments with potatoes from 400 to (KK) Ihs. of a fertilizer containing 
8 per cent of phosphorus, 3 to 4 per cent of nitrogen, and 0 to 2 per cent of 
potash has given beneficial results under wddely varying soil conditions. Barn- 
yard manure gave excellent results and application the year before potatoes arc 
grown Is advised. The crop from a fall-crop seed of Triuitqih was a week to 
10 days later than from northern-grown stock, slightly less In yield, and not 
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quite so free from uiosuic as the best strains of northern certihed seed. Ditli- 
culty experienced by growers in securing a good stand for the tall crop has 
been overcome by digging the potatoes when the vines are yet green, alter tlie 
tubers are fully matured but while the skins will still slip. The tubers are 
shielded trom the sun and stored at once in slatted crates in a cool, well- 
ventilated i)lace for 2 or 4 weelcs before cutting and planting as usual. 
Although Bliss Triumph is grown almost exclusively, tests show that Irish 
Cobbler is a better and more dependable commercial variety, yielding more, and 
being easier harvested. 

h^'ertilizer experiments showed that sweet potatoes need about the same type 
and amount of fertilizer as Irish potatoes, except the nitrogen requirement is 
somewhat less. l*otassiuni gave only negative results. Land not supplied with 
humus made only 150 bu., while another part well supplied and fertilized ]n*o- 
duced over GOO hu. i)er acre. Nancy Hall and Porto Uico were outstanding as 
to yields and keeping qualities. To produce the best seed, tubers must l)e 
selectetl with a good performance record for yields as w^ell as disease resistance 

[Keport of field crops work in Jowa, 1921 J {loma liita, Hpi. 1921, pp. 
11-16, SS~H5, 1^8 ), — Experiments with various held crops are reported in con- 
tinuation of earlier work (E. S. li., 4G, p. 326). 

A survey indicated tlie need of inoculating soil for alfalfa in about lid pei* 
cent of the trials, and that lime must he applied on about 70 per cent of Iowa 
farms before alfalfa is sec'deii. Turkestan alfalfa w’us as hardy as Grimm, 
but gave much lower yields. The greater winter hardiness of Grimm permits 
four cuttings in an average season, whereas but three can be made safely with 
common varieties. Little difference in value wns apparent betv\een alfalfa 
strains from the Dakotas, Nebraska, and Kansas, but seed from these States 
surpassed seed from Utah, Oklahoma, and Mexico. Date-of-seeding tests indi- 
cated that stands of alfalfa are very certain when seeded betw^een August 1 
and 15 on summer fallow, or after a cultivated crop. Early spring seeding 
with proper held conditions and a suitable nurse crop also practically assures 
stands. The earliest short-stravved varieties of oats were found slightly better 
than barley for nurse croi>s, whereas midseason oats and spring wheat are 
considered very unsuitable. From 15 to 20 lbs. of seed per acre is advised 

Findings to date point to seeding soy beans 1 In. apart in 30-in. rows. Soy 
beans seeded with a grain drill gave liest results when cultivated several times 
with a weeder. 

Corn cultivated only once, or not at all, had stalks smaller in diameter ami 
shorter than where cultivation was more frequent, and more smut w'as observed 
in the uncultivated part. Apparently the plants were weakened by the presence 
of weeds and more susceptible to the smut fungus. Sweet corn was found to 
absorb water much more freely than field corn. On days with high humidity 
considerable absorption may take place which, coupled with low temperature, 
may subsequently impair germination. In a comparison of diseased and disease- 
free seed, seed properly cured and stored showed only a trace of stalk disease. 
It is Indicated that the effective control method Is through proper curing of 
the seed. 

The most resistant and long-lived seeds of Iowa weeds were found to be butter 
print, curled dock, crimson weed, horse nettle, five finger, and the tree, honey 
locust. 

Nitrogenous fertilizer experiments, Delta Branch Station, G. B. Walker, 
K. 0. Ewing, and I. P. Trotter (MisHssiprH 8ta, Bui, 207 (1922), pp, 24, 
figs, 2), — Fertilizer experiments with cotton in 1921, by Walker and Trotter, 
included comparisons of different sources of nitrogen and different rates and 
dates of application of sodium nitrate. Ammonium sulphate applied at the 
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rate of 75 lbs. per acre gave the best money profit iu a test of various sources 
ul nitrogen for cotton, netting $25.34 per acre. One hundred lbs. of sodium 
nitrate and 50 lbs. of ammoniuia nitrate foliowecl with acre profits of $24.53 
and $20.82, respectively. A 250-lb. ui)plication of sodium nitrate led the other 
rates by a considerable margin. When 50 lbs. of sodium nitrate was applied 
at planting time and 50 lbs. at the lirst squares greater prolits were shown than 
with any other time of applying 100 lbs. oi sodium niliate. Results in 1920 
were rather inconclusive. 

In tests by Ewing on the buckshot soils at Scott, Miss., where the unfertilized 
crop averaged 1,300 lbs. oi seed cotton per acre, 100 and 150 lbs. of sodium 
nitrate produced average increases of 15 and 20.(5 per cent, respectively. The 
use of sodium nitrate was found to lower the lint percentage slightly, but 
little difierence was noted lietween tlie efi'ect of 100 and 150 ibs. The mcreases 
secured on loam soil were slightly smaller than those obtained on buckshot 
soil. Cotton IS said to be more subject to severe boll weevil damage on buck- 
shot soil. Differences over the unfertilized check were very small when the 
plats were poorly cultivated. 

While With 100 lbs. (0 sodium nitiale tliei’e was [iroduced on corn a gain 
of 31.2 per cent, equal to 7.5 bu. per acre, and wdlh 150 lbs. one of 40.1 per 
cent, equal to 9.G l)U., at the present lulces ol sodium nitrate and oi corn 
very little proht W'ould be expected from the use ot this fertilizer in corn 
cultuie us practiced on the average delta plantation 

iKeport of field crops work in Nebraska] {Nchtaska 8/<2. Rpt. pp. 

7, 8, 10, 2i, — In corn breeding experiments (E. S. R,, 45, p. 531) 

detasseJing oi alt(*rnaU* rows in tJie corn soeil plat did not give profitable 
returns, and competition b,> increasing the late of ifianting in the seed plat 
laded to increase materially vigor or productivity. Rather long, slender 
ears, with comparatively smooth, fiiuty kernels, have outyielded the larger 
ears with deep and starchy kernels by about 4 bu. per acre. 

Most of the potatoes grown under irrigation in western Nebraska were not 
found suitable for seed purposes, but tubers grown under dry-land conditions, 
Irom well selected stock, were considercil equal lor seed purposes to iHitatoes 
from auj otlier regiiai of the United States. Seed from Triumph potatoes 
grown under irrigation lor 1, 2, and 3 years yielded 50, ,58.5, and 72.2 per 
cent Jess than seed grown under <Iry land conditions. Where (5 varieties were 
grown on dry land and on irrigated farms, seed irom stock irrigated 1 year 
prixiuced fO per cent less than the dr>-land stajd lor the same \uriety, and 
that irrigated 2 ^ears produced 30 per cent less than the drydand seed. An 
experiment wTiere tuber line strains of fiotatoes viere used indicated that 
potatoes grown on dry land were superior lor seed to tliose given even light 
irrigation, and the latter were superior to those receiving medium or heavier 
irrigation. Triumph, PlaiTy Ohio, and Irish Cobbler seem superior as com- 
mercial table stock varieties lor dry-land areas. 

Winter wheat yields at North ITatte were in acconi witli tliose ot previous 
years, indicating that intensive practices cun be expected to give but a small 
increase over wheat following corn in years when the w^eatlier conditions are 
favorable. The work with spring grains bears out earlier conclusions (E. S. 
R., 41, p. 30). Native corn varieties proved superior to introduced varieties 
for grain jiroduction, but the use of Introduced seed of larger and latt*r varieties 
under irrigation has produced galus of from 20 to 50 per cent in tonnage 
of silage. Ivanred wheat showed itself sujierior to other varieties in yielding 
qualities, rust resistance, and winter hardiness, and durum varieties on ac- 
count of greater rust resistance have substantially outyielded the common 
varieties of spring wheat. Early varieties ol oats produced more than later 
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\arieties. Hall stand corn, secured by planting only alternate rows, yielded 
25 per cent less than the full stand, l*unip irrigation was especially valuable 
in establishing new stands of alfalfa. 

Variety trials were conducted at Valentine with sorghuuis, millet, spring 
and winter cereals, miscellaneous forage crops, legumes, and soy beans. Early 
planted sunhowers gave twice the tonnage produced by corn. 

Sugar beets on untreated plats, manured, and after alfalfa, at Scottsbluff 
(E. S. R., 45, p. 530), produced 0-year average yields of 10.36, 10.75, and 10.1 
tons per acre, respectively. Comparative yields indicated that disking may 
be substituted tor plowing when the land for sugar beets can not be plowed 
early, l^otatoes have averaged 57 bu. more after application of barnyard 
manure and 142 bu. more after altalla than on untreated plats. 

[Heport of field crops %vork iu Rhode Island, 19151J {Rhode Island tRa. 
Rpt. 1921, pp. 5-8, 9). — Comparisons of varieties of soy beans for sdage, and 
different legumes in drills with corn, trials of corn and iK)tato varieties and 
hybrids, studies of plant needs and differences and of the effect of crops on 
each other, and the progres.s of rotations are described in continuation of WM)rk 
noted earlier (E. S. R., 46, p. 226). 

Plant propagation {Rhode Island Sta. Rpt. 1921, pp. 11, 72).' Irish Cobbler 
potatoes troni home-grown seed were again (E. S. U., 46, p. 227) inferior. Seed 
grown in the North in 1920, 1919, 1917, and 1916 produced 175, 136, 86, and 86 
bu. per acre, respectively. In the long season of 1921, little difference was 
noted in the maturity of corn, whether planted April 27 or a month later ; seed 
of Rhode Island White Cap corn selected in the usual way was scarcely inferioi- 
to seed selected by other methods ; and the yields from topped corn and shocked 
c'orn did not differ greatly. 

Fertilizer experiments with cotton at Clemsoii College, <1 1*. Blackwell 
{South Carolina Sta. Bui. 211 {1922), pp. 22, fig. 1). — The results of fertilizer 
tests with cotton grown continuously for 13 crops on a Cecil sandy loam, typical 
of the I’iedmont section of South Carolina, are summarized. The earlier years 
of the experiment have been recorded (E. S. R., 38, p. 533). 

Applications of fertilizer carrying large amounts of nitrogen or phosphoric 
acid seem to have a residual effect lasting for several years. Phosphorus is in- 
dicated as the first limiting factor on the particular soil and nitrogen a close 
second. Although potash gave small increases on some plats, it is considered 
of doubtful value. Lime reduced yields slightly when used with acid alone 
and causetl a slight increase when employed with a complete fertilizer. Its use 
on this soil for the production of cotton alone would not seem profitable. Acid 
phosphate with blood gave bettor results than any other combination of two ele- 
ments. Eight tons of stable manure and from 352 to 848 lbs. of acid phosiihate 
produced the highest yields, 1,312 lbs. of seed cotton per acre, of the several 
treatments used. Plats receiving heavy applications of acid phosphate and 
nitrogen, with generally some iHffash, maintained high yields to the end of the 
experiment. It has been found very difficult to maintain the yield of cotton 
on this soil by the use of commercial fertilizer alone. 

[Report of the work of] the British Cotton Growing Association {Brit. 
Cotton Crowing Assoc. [Pub.] 77 (1922), pp. 38, pis. 11). — The status of cotton 
production in the British possessions is i*eported in sunuiiary form for the 
year 1921. 

The potato and the Jerusalem artichoke, L, Ba^iTiGNikBK {La Pomine de 
Terre; le Topinamhour. Paris: Libr. Agr. Maison Rustique, {1922), pp. 2i)0-\-2, 
pgs. 28). — A popular treatise on the culture of the potato and the Jerusalem 
artichoke. 
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Wild rice, C. E. CrrAMm.rss iU. Dept. Apr., Dept. Cirr. 229 (1922), pp 16, 
ftps. .9).— Descriptions of wild rio«» (Zizania aqvatie.a, Z. palustrin) and its 
ImMtat are jEfiven with lnstni<*tion8 for arrowing and harvesting the crop and 
storing seed. The use of the crop as food for birds and man, and its possible 
forage and ornamental value are indicated briefly. 

fSiigar cane experiments in Hawaii}, H V. Aokk (I/afcxnt. i^uffar Planters* 
Assoe. Proc., 4^ (1921), pp. 21iS-2S6) — Practical information gained from 10 
years of field experiments is snnunarized. 

With a 2-year crop the best results were obtained when the fertilizer was in 

2 or 3 applications, and the yields gradually decreased as the number of applica- 
tions were increased. With short ratoons the best results were obtained from 
a single application. In localities suffering from periodic droughts the maxi- 
mum fertilization is suggested in 4 applications, 2 each year. Two hundred 
lbs. of nitrogen per acre is considered the basic amount upon which to plan 
fertilizer practices, and this can be varied as conditions warrant. Only slight 
response was given phosphates, the largest being on mauka land recently brought 
under cultivathni on Oahu and Kauai It is felt that in moat cases suffleient 
phosphates are applied in the high-grade f<‘rtllizers used. No response was 
obtained from potash on Maui or Oahu, whereas the soils of the Hilo district 
reqtiire applications of at least 125 lbs. per acre. Kauai as a whole s^^enis well 
supplied with potash. 

Fertilizer experiments with sugar cane fin Tuciimiin 1, W K Cross (Per 
Indus p Apr. Tneunidn, 12 (1921), Mo S-f/, pp. ^5-57) Further data are pro 
sented, largely confirming resiilts noted heretofore (E. S. R., 42, p 5321. 

Tijcunidn seedling canes in 1021, W. K Crons (Rrr Indus. i/ Aar 
Tucumdn, 12 (1921), No. pp r>H~62) Additional yield data and analyses on 
sugar cane seedlings produced in Tucumfln (E. R. R., 46, p. 135) are tabulated 
and discussed. 

The effect of frost on sugar cane buds, G T, Fawckti' (Rev. Tndns. v Aar 
Tnevmdn, 12 (1921), No. 3-^, pp 117-29 ). — In whole canes of P O .T .30 planted 
immediately, 25 days, and 36 days after heavy frost, 70, 52 2, and 14 6 per cent 
of the buds, respectively, germinated, indicating a marked reduction in 
germinabllity with the passage of time before planting. Buds showe<l a succes- 
sive decline in germination according to their location, decreasing from 100 per 
cent at the base of the stalk to 7 per cent at the seventh and eighth hnds, and 
0 above. Although anal.vsea showed decidedly less water in the lower buds, it 
is considered doubtful whether this explains the different reaction to cold. 

Methods of growing sunflowers (Nevada Rta. Rpi. 1921, p 12). — Experi- 
ments by C. E. Fleming Indicated that fall plowing and early planting In rows 

3 ft. apart give satisfactory results with sunflowers in western Nevada. The 
best sunflower silage was produced when the crop was cut with the seeds of 40 
per cent or more of the plants In the dough stage, silage was well packed, and 
enough water used to exclude air. Fermentation started with sour milk yielded 
silage of better color, odor, and general appearance than silage made without 
a starter. 

The mode of Inheritance of certain characters in wheat, J. B. HAsaiNr,- 
Toar (Sd. Apr., 2 (1922), No. 10, pp. S19-H24). — Observations on the Ft of 
crosses of Red Bobs with Taylor Wonder, Hard Red Calcutta with Taylor 
Wonder and with White Bobs, and Commonwealth with Kitchener are reported. 

The number of factors for seed color was found to vary with the different 
varieties and with different strains of the same variety. Segregation for seed 
color occurred in "both 3:1 and 15:1 ratios, red being dominant to white. 
Kitchener has two factors for seed color, while Hard Red Calcutta and Red 
Bobs have one In some selected lines and two In others. Seed texture ap> 
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peared to be groverned by several factors, with the distribution In Fa approxi- 
mating: the extreme range of the parent varieties Two factors were apparently 
concerned with the production of fully awned spikes. A* single factor was 
held responsible for the red color of the chaif In Commonwealth X Kitchener. 

An Investigation upon certain metrical attributes of wheat plants, F. h. 
Engledow and J. P. Shfxton (Jovr. Apr, 12 (1922), No 2, pp. 

197^20S ), — Measurements on strains of Polish and Kubanka wheats (E. S. R 
44, p. 8S2) gave evidence that while glume-length and rachls-length in both 
varieties are very highly correlated, the ratio of the two quantities varies about 
as much as the absolute glume-length and appears to be of no special value 
in investigation- Among the tillers of any one plant, correlations exist for 
glume-length, rachis-length, and ratio, with the general value of about +0.5. 
Consequently such observation should be confined to the main stalk of ever>^ 
plant. It is also held desirable to restrict the experimental population to 
plants producing equal numbers of tillers. Weight of mother seed does not 
seem to determine appreciably the growth of the resulting plant as indicated 
by glume-length, rachis-length, and their ratio. Selecting seeds of like weight 
to reduce fluctuation among the resulting plants seems Impracticable. 

The genetics of square-hoadcdness and of density in wheat, and the 
relation of tliese to other characters, S. Roshnaktan (Neir York Cornrll 
Sta. Mem. 5,7 (1922), pp. H01-HS2, pis. 2, ffps 8) — ^The inlierltance of tv?'>es of 
internode length in wheat is treated from the viewpoints of analysis of minor 
segregJitlons within gross segregations, the determination of the Interrelations 
of varied characters, and the determination of characters found to be the 
resultant of other characters The material, exclusive of Interspecific crosses, 
consisted of moi’e than 60 Fa progenies, 14 of which were carried through the 
F«, A brief discussion of the effect of environmental factors on the production 
of rachis tnternodo chnra<*ters shows to what extent non genetic variations may 
take place. The dlfTerences between density and square-headedness have been 
discussed elsewhere (F. S. R., 38, p. 537). 

Square-headedness. the result of a combination of growth characters, showed 
a complex mode of inheritance. In the Fa generation plants of degrees of 
square-headedness ranging from forms distinctly compacted at tiie tip to forms 
denser near the base of the ear were obtained. The range of variation In Fa 
generally depended on the differences between the extremes of the parental 
ranges, and the means of the F* approached the parental means. The F, 
usually had a higher coefficient than the parental means. Some Fi progeny 
of two nonsquarehead parents were even distinctly squareheads, but none of 
these forms were obtained in F*. These variations from normal expectations 
are ascribed to heterosis and to greater feeding area. A coefficient of correla- 
tion of 0.465+0.033 was found between width of culms and square-headedness. 

The purely spelt forms were not found to be affected by the factors pro- 
ducing square-headedness, but as the spelts approached the Triticum sativum, 
type they were affected to a greater degree (B. S. R., 46, p. 338), Speltold 
forms did carry these factors, as many squareheads of varying intensities were 
found among their satiimni progeny. It* Is stated that certain spelts when 
crossed with a T, vvlffare form will produce a large number of squareheads 
in Fa, while others will yield only nonsquare-headed T. sativum, forms. Square- 
head forms have been produced by crossing T, vulgar e with other wheat species. 

The density studies reported were made primarily on the progeny of a 
number of crosses in which the dense parent was Dale Gloria (T, oompactum), 
with an average internode length of about 1.41 ram. Density was found 
dominant over laxness, with ratios approaching 3:1. The heterozygous forms 
were somewhat laxer than the homozygous dense forms, but not Intermediate 
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between the dense and the lax parents. The Fa enrves were biinodal and dis- 
continuous. The Fa plants showed various de^ees of density within the dense 
and the lax classes Proof is offered to' show that those variations are heredi- 
tary and are the result of the Re.c:regatlon of modifiers or of additional density 
factors capable of produeinf? density only within short ranges Some experi- 
Rjeutal evidence cited suggests that different density faetors form allelomorphic 
series, and other data intimate that they belong to multiple series. 

Square-headedness and density were found to represent two different eharac* 
ters, between which hybrid progenies showed all types and grades of com- 
binations. Although the process of squareheading was found to shorten the 
average interiiode length, the effect thus produced on den.sity was slight. The 
I)henot.vpic transmission of the square-headedness of Dale Gloria is apparently 
dependent on the type of the lax nonsqnarehead parent. In some crosses a 
large proportion of lax squarehead forms was present in the F;. while in 
otliers none were found. 

Although in F, progenies resulting from dense and lax crosses an almost 
perfect correlation exists between raebis length and density, these two oharae- 
tors are not considered as necessarily correlated. The ('orrelation between 
density and rachis length diminishes as the difference betwe<Mi the nnmb(*r of 
j'nternodos of the parental forms increases. The high degrees of correlation 
found between average i!iterno(ie length and length of culm, length of sterile 
glumes, and length of kernels, and average rachilla internodo length, together 
with other observations, are held to show that density and the shortening of 
the other length characters are the result of a single dwarfing factor. Plants 
exhibiting th(' sjTelt character are not affected as nincli )>y the density factor 
as are those showing T. sativiim characters. It is considered possible to prodn(*e 
compuet forms by crossing a lax T. aativum with lax forms of other species, 
and dense forms may also apr>ear occasionally in crosses where neither parent 
is a T. satiriim. Compaidness is not deemed a charaeteristi<* of T tiaiiri(m 
forms, as other species also may exhibit this character. 

Seed ceiTlflcation, its present status and its signifi(‘ance for agrieultiiral 
production, K. v^on Rt’aikfu (Miti. Devf. Lat}(Ju\ OeseJt., S7 (1922), Xo, IS, 
pp, 201-211). — A review of seed <*ertifieati<»n work in Germany with a state- 
ment of its ob.leets and siiggosted procedure A list of 23 titles on the subject 
IS Included. 

HOKTICULTXJRE. 

Fruit and vegetables ( [rkoHsos i<ta HuL ISl {1922), pp. 7J-82, 86, 87, 
tiga. 8). —A general progress report npoii the a<*t1vities of the horticiiItuiHl 
<11 vision. 

Further mention (E. S. R., 45, p, 836) is made of nutritional studies with 
the apple. The decline In vigor of trees maintained In continuous clean 
culture is believed to indicate the imperative need of supplying humus in 
some form, either as cover crops or as manure or. preferably, a combination 
of both. The quickly available carriers of nitrogen, nitrate of soda and am- 
monium sulphate, gave better results than the slower forms such as tankage, 
<‘ottonseed meal, etc. For the apple the best results were obtained by using 
‘2 5 lbs. of nitrate of soda per tree some three or four weeks before bifioming, 
^villi a supplemental application of the same amount Just previous to the 
»liine drop. On soils rich in humus the early application was found sufficient. 
Phosphorus proved of indirect benefit by stimulating the growth of cover 
which, In some cases, failed to make a satisfactory development in the 
absence of the phosphorus application. Acid phosphate applied at the rate 
of 300 to 400 lbs. every other year has given satisfactory results. Potassium 
has shown no benefit either in the set of fruit, formation of spurs, or in yield. 
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Studies with peuelies showed that the same general fertilizer principles 
obtain as with tlie apple. However, the peach was found more susceptible to 
nitrogen injury, and it is therefore rec'ommended that the suggested amount 
for the season, 2.5 to 3 lbs. per tree, be applied In three installments, as follows : 
Preceding bloom, just before the June drop, and following the harvest. When 
only one application is given the amount should be reduced to from 1.5 to 2 
lbs. per tree. Phosphorus was found to benefit the wood growth and to 
increase the number of fruit buds w^hlch actually set fruit; however, its 
greatest value was in the stimulation of the cover crop. Potash proved of no 
benefit to the peach. 

Grapes responded less f;n orably to nitrogen than either the apple or the 
]>ench, 100 to 150 Ihs. of nitrate of soda per acre j)roving an abundant appHca 
tion. Acid pho.si)hale used every other year at the rate of 250 to 300 lbs 
gave excellent results Humus, found to be one of tbe most important factors 
in fertilizing the grap*' was supplied as manure or by plowing under cover 
<‘rr)ps. Pruning studies with the grape indicate<l that with standard varieties 
like CoiK'ord the host clusters were obtained when about 30 buds, distrihuled 
along canes about 7 buds in length, were left on each plant in addition to th<‘ 
spurs for reiHn\al. On normal canes tln‘ weight of fruit increased from the 
first to the third l>u<l. was about the same on Ihe third, fourth, and fifth, and 
was much r(Mlu<*(Ml on the soAenfh The retention of a greater number of 
buds failed to increase the quantity and tended to reduce the quality. Sum- 
mer pruning, with the possible exception of removing sucker growths, provinl 
detrimental to tlie vine. The Concord is recommended as the most important 
commercial \ariety. rotundifolla grapes, such as .lames, Scnppernong. 

and others, have not gi\eu satisfaction in the Ozark region. 

Cane fruits respiuuled Divorahly to nitrogen fertilizer applied in like* amonuts 
as for the grape hut divided into two applications, in early storing >\hen 
grow'tli begins and following harve'st. .\cid phosiihate is recommended at tbe* 
rate of 300 to 4rK) lbs. every t>^o years. Humus must ]>e furnished either as 
nianuro or as cover crojis. Knrly Hardest blackberry, the most largely grown 
early variety in northern Arkansas, is susceptible to rust injury. Snyeler, a 
more vigorous grower and h‘ss subject to rust, is considered an excellent 
blackberry for northern Arkansas. McOonald, largely self-sterile and of 
iiKue or less trailing habit, is considered valuable for southern Arkansas pro- 
vided it is interplaiited with eompatihle varieties, such as Lawton, Haniit, 
or Early Harvest La\Nlon is recommended for southern Arkansas, while 
Dallas and Eldorado are considered promising for the northern part of the 
State. 

Small amounts <d‘ nitrogen when applied with caution have ghen good 
results on the strawberry. It is recommended that JOO to 150 lbs, of nitrate 
of soda per acre may tie used profitably after the harvest, whereas not over 
100 lbs. can be applied safely in early spring. The slowly available nitrogen 
carriers, such as cottonseed meal, dried blood, and bone meal are deemed safer 
to use on the strawberry, and of these bone meal is considered the best on 
account of containing both nitrogen and phosphorus. Well -rotted manure is 
excellent when applied subsequent to harvest. Phosphorus has given better 
results on the strawberry than on any other fruit, increasing the yield and 
improving the shipping qualit.v. It should be applied In the form of acid 
phosphate at the rate of 200 to 300 lbs. per acre per year, or In larger 
amounts biennially, Klondike is described os the standard strawberry over 
the gi’eater part of the State. Aroma, ripening 10 days later. Is considered an 
excellent berry, well worthy of replacing a portion of the Klondike acreage. 



V.iS2\ 


Horn i(HT!/ruKi-:. 


741 


A single st'uson'h work with cnsoiii Mprtnulers iiulicated tliat llip use of 
Mieso win asHlnt in promoting a inoro oven oouting of the wpray. M"ho addi 
(ion of 5 IbH. of froslil^ slaked liinostono or 6 lbs. of hydrated lime to each 50 
gal. of liine-sulphiir si)ray assisted in [inwenllng spray injury. 

Ill tests witli tomato varieties, (lluilk Kurl> Jew(‘l, Bonny Best, and June 
Pink proved satisfactory early sorts. (Jreater Baltimore, lied Hock, Liv- 
ingston Perfection, and Stone were good canning varieties. Straw mulch 
not only increased the total yiehl of tomatoes hut also lengthened the period 
of prodnction. }»niiiing reduced the total yield but leiiglhtmed the growing 
<('ason. .\lt hough fruit did not niieii as eaii> on staked vines, production was 
incr(*ased not onl.v m tiie siz(‘ of the individual hut also in the total weight of 
]nariN('lJibl(‘ iniits. 

f llortieultnral iiivestigntioiis at the I<>wa Station 1 (Iona Sta Rpt. PJ2i, 
pp .Id. It), K»t d7, Wit limit presenting data, various a<*tivities of 

{lie year are iiriefly r(‘\ nwved. 

Studies in the pollination ol eneurhits indi<*ated that in a number ot eases 
(he pollen gm*niinates and enters the style in the usual maimer and sHinnlates 
the formation of tiiiits ol normal aiipearanee hat without st'tals. It is 
thought jirohahle lliat the pollen may at tlie same time allVad the chemical i-om- 
position of the Iruit and perhaps the tlavor. 

Among several seedling apples developed at the station, several of whi(‘h 
have homi coiisidered v>()rthy of naming and dissemination lor more extended 
trial, tile Ames, a i(*d apjdo of good (inality and good keeiiing characters, is 
(i(*enied es()('c ally piomisiiig. Two pears develo[>ed at the trult lu'oeding tarni 
at Charles Cit.v are considered meritorious, both on aeconnt of regular hear- 
ing and abilit.v to le.sist <*old. which at times rea<dies 4(P F lielow zero. One 
of these iiears vmis ohtaimal by crossing Orel 15 vvitli Anjou, and the uthei 
is an open-j)ollinated seedling of Seekel. 

In studies in tiie comiaitihillt.v of stock and .scion in the apple, in vvhicii 
several standard varieties were gralted on different hardy sto(*ks. it was found 
in the case o) rimes Ootden scions grafted on 20 dillerent stocks that marked 
^anations exist in the growth of M-ion on the different roots, and that these 
ililTeiences are coneluted with t!u‘ ty]»e of graft nn on Virginia C'rab, Hi- 
hernal, and Slnehts have Ikh'ii found to !)e superior stocks lor certain commer- 
cial apple varieties which exhibit wtaikness in tiie trunk and crotch. 

(k)I(l storage tests <‘onduct(Ml to iletermiiie th(‘ la^st luetlaxl of keeping apples 
showed that nnin.\ of the more serious storage troubles ma.\ he controlled by 
Iiroper hamlling of the fruit. In the ea.se of .lonathan, fori‘ed circulation of 
air in the storage rooms pre\ented soft scald. Spotting of stored .Jonathans 
was prevented h> earlier pii'king, followed h> immediate placing in storage 
chambers. Ci lines (lolden, on tiie contrary, kept better when picked as nearl.v 
ripe as possible. It is advised that Crimes Colden should not he held in storage 
later than January 1. 

In a iirogress statement (K. S. It., It>, p, .TI4) regarding .soil management 
studies in an api>le orchard near Ciouncil Bluffs, it is stated that Northwestern 
Greenings growdng in clovei’ sod have produced an incretised yield of 3 bu. per 
tree jH'r year over a 10-year period above that of similar trees in blue grass 
sod. The terminal growth of the trees In the blue grass sod apimrently lacked 
suflicient vigor to form lateral fruit buds, and the buds at tlie base of the leaf 
on 8U(di growth very .seldom were strong enough to push out new growths the 
following year. Sunlight is deemed a potent factor in promoting fruit pro- 
duction. 


187(KL-23 4 
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Celery W. R. Bkattie (TK S. Dept. Agr., Farmers* Bui. 1269 

{1922), pp. S2, figs. 20 ). — Thin bulloMn, discMissniK tlio fiiiidanientals of (*olery 
production, iw for the most part a revision of an earlier patter by the same 
author (E. S. R., 18, p. 1047) The information on celery diseases and their 
control was prepared by 1. i\ Ja^^ger and W. W. Gilbert. 

Studies in fruit pollination, D. Casella (Staz. i^per. Agr. ftal.. 54 {1921), 
No. 11-^12, pp. Following a preliminary discission on the importance 

of projier pollination In fruit orchards, the author reports in this paper on ex- 
tended investigations concerning factors involved in the pollination and the 
setting of fruit flowers. 

Observations indicated that the mulberry and the grape are anemophllous, 
while species belonging to the rose family were for the most part entomo- 
philoiis. Weather was found to be a ]>otent factor in pollination. In the 
grape, for example, rain was found to cause the cap or calyptrum to adhere 
to the stigma and thus prevent pollination, while in the rosaceous plants rain 
caused the stamens to cling to the style, thereby keeping the stigma wet and 
preventing its normal development. When rain was followed by bright weather 
the stamens quickly dried and resumed their natural position. Microscopical 
examination of almond flowers following a period of rainy weather showed some 
dead stigmas and more or less bursted pollen grains in the anthers. 

The shape and size of pollen grains was found to vary among species, in 
certain cases among varieties within a si>ecles, and sometimes even among the 
grains pre.sent in a single anther. Similar differeiK'es were recorde<l in I he 
color of the pollen In species of Primus the (*olor wUvS yellow or more or less 
orange, in Pyrus gr€*enish yellow, in Vltis more or less intense yellow, and in 
Moms white. The color of all pollen was more Intense when dry The maxi 
mum and minimum dimensions are given in tabular form for pollen of the 
almond, peach, apricot, plum, pear, apple, grape, and mulberry 

It was found that pollen would develop rapidly in the stigmatlc fluid of the 
same species In growing pollen of various fruits in different strength sugar 
solutions, each species was found to have a specific requirement, almond 20 
per cent, grape and i>ear 15, and apple 10 T>er cent It was observed that the 
imllen of each fruit had a characteristic habit of growth. For example, in the 
graiH' a small bubble-like enlargement was always formed at the base of the 
pollen tube. Finding the optimum thermal point for the growth of almond 
pollen to he 50° F. and for grape pollen 08°, the author condudes that early 
blooming fruits have a lower temperature iM*quireinpnt than late blooming 
species In comparing the natural set of fruit on Madeleine (rAngevine, a 
sterile grape variety, with that obtained by crossing with a ]>otent male, it 
was found that in the first instance only scattering, loose clusters were formed, 
while In the second the clusters were full and perfec*t. 

From a study of the viability of the pollen of many varieties and species, the 
author concludes that the average germination is quite constant within varieties 
and species. Bitter almond pollen placed in test tubes oxiKised to different en- 
vironments. full light, darkness, and drying chemicals, did n(»t retain its 
viability in any of these situations as satisfactorily as did pollen on blooms 
kept in vases of wat<‘r. 

To determine the effect of various fungicidal and insecticidal materials on 
the development of pollen, grains of various fruits were placed in solutions of 
Bordeaux, copper sulplmte, arsenate of lead, sulphur, etc., with sugar solutions 
as a cheek. Pollen failed to germinate in the copper solution, was retarded 
in sulphur, and germinated very well in lead arsenate. In order to determine 
the eff(^t of various spray mixtures on the setting of flowers, emasculated grape 
clusters treated with various chemical solutions were (lusted with pollen of a 
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^•oiunntible variety. In all cases the chemicals commonly used as insecticides 
and fungicides interfered materially with the setting of the blooms. 

Tlie author records various abnormalities observed in the growth of various 
fruit pollens in artificial media. 

Results from self-pollination of apple flowers, C. S. Crandall (Am^r. 
Soc, Hort. Sci. Proc., 18 {192J), pp. 95-100 ). — A statistical analysis of the 
results ol self-pollination tests conducted at tlie Illinois Experiment Station 
since 1909 with various sp(H.aGR, varieties, and hybrid forms of the apple. Of 
a grand total of 10,848 blossoms self-pollinated, 910 set fruit. In discussing 
tlie results of the work, the author presents the material in three sections, (1) 
orchard vHri(*ties, (2) species, and (3) hybrid forms. 

Of the 30 orchard varieties utilized in the experiments, 23, representing 1.119 
pollinations, failed to set any fruit. The remaining 7, represented by 457 
pollinations, bore 73 fruits containing a total of 295 seeds, 180 of which germi- 
nated. Among those varieties failing to develop fruit were such well-known 
kinds as Jonathan, Oldenburg, Stayman, Winesap, and Grimes Golden The 
successful ^arietieH, liongtield, Oliver, Tolman Sweet, Wythe, and Yellow 
Transi)aront, are represented by 98 living seedlings, only 11 of which are of 
sufiicient vigor to bo classed as good. 

Of (he 47 crab or crab-like forms utilized In the study, only 15 are represented 
by living seedlings, ranging from one to nine ytmrs in ng(' and in general of 
such i^oor vigor that only 19 are classed as good. 

IJttle success was obtained in selflng hybrid seedlings, for only 53 fruits 
vr«M*e obtained from a total of 1,409 blossoms pollinated on 40 different hybrid 
forms. 

A study of tlu* data sliows that in general self-imllination was decide<31y un- 
satisfactory l)otb in number and \igor of seedlings. Somewhat better success 
was obtained with the orchard varieties than with either of the other two 
groups. 

Apple pollen and pollination studies in Maryland, E C. Auchtbr (Amcr. 
(8oc. Port. ScA. Proc., 18 {1921), pp. 51~H0 ). — Various i)ha.ses of an Investigation 
of factors concerned in the successful pollination of the apple are discussed 
in this comprehensive report of work carried on at the Maryland Exi)eriment 
Station during the three years 1919-1921. 

In a determination of (he value of brushing flowers after inclosure in paper 
sacks in self-pollination studies, comparative counts were made of the set of 
fruit obtained from brushed, iinbrushed, and normally exposed blossoms. The 
largest set of fruit was recorded in the openly exi)osed flowers, with little or 
no difference between the brushed and unbrushed blooms, leading the author 
to conclude that brushing is a useless operation. 

In intersterility studies witli various important Maryland apples, Stayman 
proved to be a highly sterile sort, no fruit being obtained wlien this variety 
was used as a pollen parent except in the case of Grimes Golden X Stayman. 
In general, all members of the Winesap group showed marked sterility. Simi- 
lar studies with early maturing varieties such as Early Ripe, Red Astrachan, 
Red June, etc., in the spring of 1919 gave much better results. A chart based 
on data obtained over an eight-year period is presented showing the average 
duration of the blooming period of 107 varieties of apples growing on the 
station grounds. An examination of 66 varieties in 1919 and 1920 showed 
that 12 were self-fruitful, 9 partially so, and 45 self-sterile. Pollen of 19 dif- 
ferent varieties applied to the blossoms of a 20-year-old Lawver tree in the 
spring of 1920 resulted in fruit In only five instances, indicating quite defi- 
nitely that the variety of pollen parent Is an Important factor In promoting 
‘successful pollination. 
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Studies of the comparative germination of pollen placed in different strength 
sugar solutions showed a high percentage of viability in almost all (‘ases. The 
pollen of Stayiuan and Arkansas, however, showed practically no germination. 
Of the four different sugar strengths tested, namely, 2, 5, 10, and 15 per cent, 
the 10 per cent gave somewliat the better results. No signili(*ant niorphologi- 
cal differences were noted in the 15 varieties studied. In a study of the eoni- 
parative value of large and small buds as a source of pollen, much better 
results were obtained from the use of pollen obtained from the more advanced 
buds. Again, in a test of large, medium, and small buds as material for 
emasculating and crossit^g, much better success was obtained with larg(‘ and 
medium than with the small buds. 

To determine the effect of the length of time elapsing between emasculation 
and x>olllnation, several hundred buds were emasculated on the same day on 
a single tree, and were so divided that some were pollinated Immediately and 
other.s at intervals of 1, 2, 3, 4, and 5 days. The pollen usoil was obtained 
fresh each day from buds of a single tree. The results in terms of T‘crcentage 
of fruit .sot were as follows: 1920, immediate 30.70 per cent, 1 day 10.10, 2 days 
0.8, 3 days 0, 4 days 0.90, 5 days 3.96; 1921, immediate 10.31, 1 <lay T.Sl, 
2 days 12, 3 dajs 4.76, and 4 days .5.76 per cent, from which data tlie author 
concludes that in general immediate pollination is most satisfactory, j)articu 
larly during a warm, clear period. Crimes Golden pollen of J, 2, 3, 4, and 5 
days’ age, when used on blossoms of a single tree, ga^e respecti\(' sots of 
fruit of 5.88. 2 97, 5.3, 3.52, and 2.01 per cent. 

That pollen is much more resistant to cold than are the Tustils wa.s indi- 
cated in (he examination of apple blooms following two freezing nights (20 
and 22^* F. ) in the spring of I921. In this case tiie pistils were killed, while 
the pollen, although germinating somwehat slower than usual. \Mis found of 
sa tisf a ct ory viab i I i ty . 

A brief test of the influence of time of day on success of pollination did 
not indicate luo material advantage in favor of any one period. 

An extended list of cit<iti(>ns to the literature m a|)]iende(l 

The set of fruit in apple crosses, M. ,1. Dohsky {{mvt. *SV>c, iloii 
Viov.y 1H {VJ21), pp> S2~-l)Jf). — The aj>ple-breeding opera t ons repoided upon in 
this paper were conductxMl in a greeniiouse on th(» Minm^sota J'h'uit breeding 
ffarni, utilizing lul)-grown trees which had been stored in an unla^ated cellar 
during the winter. In addition to avoiding frost and iiu'lement weatiier, it 
was ])osslble by introducing trees at various tiim's not only to lengthen the 
period of operations but also to insure coiiipatability in time of bloom. Fur- 
thermore, bagging was considered unnecessary on account of the abscnice of 
insects. 

An alphatietically arranged tabulation of lhr<»e years’ rc'cords, 1918-1920, for 
277 apple crosses shows a general range of 0 to 30 per <‘ent in fruit s<4. ll(»w- 
ever, in a few instances, for examine, Jonathan XTatten Greening (57.7 per 
cent) and Oldenburg (Duchess) X Jonathan (51.5 per cent), miicli better success 
was obtained. Of a grand total of 27.950 blossoms i>ollinat.ed, 10.3 p(*r cent set 
fruit, but only 5.6 per cent reached the mature fruit stage. An unexpected num- 
ber of crosses failed absolutely. In analyzlug the performance of individual 
trees from year to year an apparent alternation in bearing, (piite independent of 
the amount of bloom, was (»bserved in certain instances, e. g,, in certain of the 
King David X Oldenburg crosses. 

The important rOle of the pollen parent was indi(‘uted by a ('omparlson of the 
set of fi'uit obtained when Oldenburg, Delicious, .Tonathan, and Wealthy were 
used as iiolleu parents on a single variety, the results lu pt^r cent of matured 
fruits being 5.65, 9.28, 11.01. and 6.41 per cent, respe<‘tlvely. Only three mature 
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fruits \\(‘ru ol)taiued in self-poiliiirttion stiidius involving a total of l,Ot35 
llowoi-s on tr(‘OS of 15 diffenu)! varieti(‘s. It is singular that of tho three 
fruits obtained two w<‘re Stayniati Winesap, a variety geiu*ra!ly round to he 
self-sterile (sei* above). Of over 2(Ki tn‘es used in the entire study, 55 failed 
to produc(‘ any bloom, and 85 bore tiowers more or less abundantly but failed 
to set any fruit It is suggested by the author that the ab.spnet^ of bloom or 
fruit on so largo a proportion of tlie trees may have been due to excessive vege- 
tal ivt‘ (level(>puu‘nt caused by severe pruning and heavy nitration 

Observations on the factors influencing the leiigtli of life of apple trees 
in West Virginia, H. L. (hiAXE (Amo. Nor. Hori >^cu Viov , tS (102!), pp. 
207-211), Tbe data ni>ou which the discussion is hash'd were obtained frouj 
aiisuers received in r(‘sjKmse to quest ioiuia ires sent out to different fruit men 
lliiongboiit tlu* Stat(‘. Tii(‘ e<msensus of ojuniou of these iium was that ll»e 
short life of apple trees in West A'irginia is |>rimarily due to tbe shallow nature 
and Io>v fertility of tin* soils, to insect and dis(‘as(‘ ]>(‘sts, to climatic conditions 
favMuinj: th(^ rapid <lev elopment of trees, and to the early fruiting and heavy 
l»ro(lueing nature of the variidies geiicrallv grown. The importance of the sub- 
.1ecl is illustrated b.\ refereuee to a survey conducted in Berkeley and Jefferson 
('ountit‘.s, W. Va , vvliirdi showed that appro\iniat(‘l,v only 1 per cent of the apple 
lr(H‘s vv^er(‘ over ,*{d .visurs of age. 

IIe<l<‘r <‘hcrry yields in Wisconsin, H TI lioiuans (U isconso; 8/a Jiul Slflf 
pp d/h j(f/s 20 ) — A nqiort of an invest g.ition in whieh it was found 
that produetmn ol trnit in the sour elierry is direeth correlated with tlu‘ 
type of g]*ovvlh Tn gemual, prodm-tive trees waui' characterized by a vigor- 
ous givosth ol mwv wood each S('ason, trom 15 to 18 in on a ma.iority of tlu* 
termiiia’ hrau('h<*s and main lat<‘rals. 

K\pf‘riinents cmidia ted in 11121. a season of light rainfall, indicatcHl that 
cultivation ma,v lie (M»ntniU(*d to advanlage much lat(‘r than is the.* usual jirac- 
tic(’. Oliserv atKfiis showed that as a r(‘sul( of the* early (‘(‘ssation of tillage 
tin* individual Iriiits of tlie siu'ceodiug crop were smaller and tlie yields were 
n'fliu'cd h(*lovv those of ti’ees tilled tor a longer period. 

With th(‘ aid of pilot ogiajdis, tbe author outlines siict'esslul methods of 
pruning sour clu'rr.v' trct‘S. Severe pruning was found beneti<*ial, not only 
in the stimulation of a(dive iiew’ growth Imt also in admitting light to the 
lovvm- pai i of tlu* ti’ee and th(‘reby promoting an even distribution of fruit. 
Ih*uning e\i)(*nments at Sturg(*on Bay, in Door County, the results of wdiich 
an* given in tahidar Torn*, sluwv that heavily pruned trees, in spite of having 
their Iruitmg area n'duced apivroximately one-third, ontylelded iinpruned 
tri'es. This is a('counie(l for in part by the greater dropping of fruit from 
the uniir lined trees. 

In oullnrjd experiments in lOltV li)2l, it wgis found that trees respond 
<1ifl‘en*u( ly to the* same treatment, di'peiuling upon tlu* iirevious history of the 
orchard, tlu* \egetalivu* condition of tbe individual tree, and the variety. A 
study of tlie r(*suUs of the tost show that fertilizer assisted in maintaining 
production in strongly v(*getatlve and stimulated i>rodiiction in weakly vegt*- 
tative trees. Growth and yield were increased following ('ombined pruning 
and cnltlvulion and following heav.v ])riinlng alone. IShulerato pruning wdtb- 
out fertilizer iiromoled a slight iuerease in yield. The use of iiiinite of 
soda increased yield but tended to delay the maturity of fruit. 

A study of tbe yield records of individual Iree.s in a single treatment showed 
a umrktul variation in perfonnani»e, it being evident that certain trees bore 
consistently light crops while others were <*onslstently heavy piualucers. 
The author believes that this variation in Individuals may be accounted for 
In large iiart by variations in the original root stocks. It is also thought 
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that the type of blossoia bud is closely associated with produetioi). those 
trees with a high percentage of spur buds being found good producers. 

It was found that blossom buds on spurs are hardier than those borne 
laterally along the longer shoots. Pruning and fertilization increased tJie 
hardiness of buds, as shown by records of tlie percentages of dead blossom 
buds on spurs in trees receiving various cultural treatments. Tlu; buds (»ii 
strong growing trees were found more resistant to freezing injury than those 
on weakly vegetative individuals. 

Pollination studios with the Early Richmond and Montmorency showed that 
both varieties are highly interfertile and self-fertile. It is believed that the 
wind, although not functioning as a carrier of pollen, is of material assistance 
in the passage of pollen from the anthers to the stigma. The iiifrefiut3nt o(*- 
currence of insects during the blossoming periods of 1920 and 1921 leads t<> 
the conclusion that insects are not important factors in sour cherry pollination. 

Yield was found to be directly correlated with the numher of spur l)uda 
which m turn were found to be correlated with the vigor of the tree. The 
greater productivity and more regular bearing habit of Montmoreiu\\ , as (om- 
pared with Early Richmond, is explained by the fact that in the Montmorency 
spurs form blossom buds the same year that they bear fruit, wiiile in the 
Early Richmond this concurrence of activities is rather the exception. It is 
emjihasized that the results of cultural treatments may not m‘COssnrny bo 
manifested until two or three years subsequent to the beginning of the 
treatment. 

Landscape gardening, F. A. Waugh {New York: John Wiley Sons, fnc.; 
London: (Jhaytnan <t- flail, JJd., J922, pp. Y X I 169 ), — This is n well- 
illustrated text designed tor the guidance of nonprofessional students in land- 
scape gardening. 

FOKESTEY. 

Research methods in the study of forest environment, C (t. Rates and 
H. ZoN (U. Dept. Ayr. Bill. 1059 (1922), pp. 209, ftps. 1J^).—A handbook of 
technical information designed primarily for the forest investigator engaged in 
studies of an ecological nature. The material is presented with the object of 
assisting not so much through tiie medium of rules and outlines as through 
discussion of the fundamental sciences upon which fr)rest growth is based, 
through the presentation of applicable results obtained by investigators in 
related fields, and through the suggestion of methods of attacking forest 
problems of various kinds. 

Following a brief introductory statement relative to the scope of the work, 
the need of permanent forest experiment stations, and the physico-physiological 
concept of jdaiit life, the authors discuss in an exhaustive manner the measure- 
ment of various environmental factors such as light, temjierature, precipitation, 
humidity, evaporation, wind movement, composition of the soil, soil moisture, 
etc., which affect the development of forest vegetation. The operation of 
special apparatus useful in the conducting of ecological studies is discussed, 
and formulas and methoils are outlined for the interpretation of observations. 
Tables for computing vapor and osmotic pressure are appended, together with 
methods for determining soil acidity and carbonates. A bibliography of 169 
titles is presented. 

Essential requirements for the practice of forestry, 11. I). Forbes (South. 
Pine Asaoc. Rpt., 7 (1922), pp. 155-16S ). — In response to requests for a con- 
structive program for the reforestation of southern pine lands, the U. S. O. A. 
Forest Service presents the following suggestions based on a careful study of 
the situation. 
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Four seed trees of longleaf pine or two seed trees of any other kind of pine 
should be left standing and uninjured on each acre of land cut over, or an 
equivalent of 40 or 20 trees on every 10 acres. All tops and slash left in 
logging should be removed to a distance of 20 ft. troni llie seed trees, unless 
twice the prescribed number of seed trees is left j)er acre, in which case the 
slash may be left untouched. The slash should be burned the llrst winter, or 
carefully protected by ))atrol and tire lines lor r> years. The ( utovei lands, 
wlien once reseeded, should l>e rigidly pi-otecte<l from fires at all seasons of the 
year for M years in tlu^ case of longleal t>ine and for 10 years in (he case of 
other idnes, after which less careful i»rotection will he siitllcient ^^dlereve^ 
ruzorback hogs are sufficiently numerous to keei) longleaf t^ine seedlings from 
reforesting the land (he hogs should he ex<*)u(led. unless (he land will reforest 
to Ollier kinds of pine. 

Some characteristics of s<‘e<ls of coniferous trees from the Pacific 
Northwest, .1. A. Lakbk.n {Nail. j\ ut scrj/inan, ,U) {1922), No. 9. pp. 2/jii-2Jf9. 
Ili)» 2) ■ Pata are presented in this article upon miscellaneous experiments 
ndating in I he sl(U-ai;e. exti nction, giwmination, anil longevity of forest seeils, 
eoiidueted foi (he nsjst pai( at (lie Priest ftiver Forest JCxperimenI Station, 
F. S. r>. A., in norfhern Idaho. 

Seeds extracted at (hrf‘e intmwals from a lot «d weKSleni whitt‘ pine {l*inus 
niontivoUt) conics colleiti'd while wet in (hdoher, 1914, gave the following 
perei'iitages of gerniiiiat ion : Tlio.se (‘Xtracted immediatel.v 21 \)or cent, aftei’ 
two months 2t) per cent, and after three months Iroiu 12 to 17 per emd The 
supposition tiiat injiir.v to tlii' vialnhty of lorost si^inls often ov‘<'iirs during 
(he iiHK^ess of <‘\lracti<in from th(‘ (-ones proved c(»rivcl, in that western yellow 
piiK* {J\ pi)}}(i('ro.sa ) sei'd taken from <*ones bv .snn-dr.vmg vva^ 42 piw <.-enl 
viable, vvl'ili' that extracted by artificial heat ( l20-f F ) was only 11 jier 
ceiil viabh'. In otluu’ tests with the same kind of seed. 120'’ f:ave 8S per cent, 
lotr' jsr» pm- cent, aiul 140® onl.v 1.2 pm* eeiit germination. .1, St J Ih-^iu'dict 
obtained tiie following gminimit ions in 25 da>s with seed (wtract(‘d without 
tfie use of aitilieial heal: Western white pine o pin* cent, vvi‘stern yellow 
jiine 55, lodgeiioh' pine {P. vontoria inurrapana) 20, and Oonglas fir {Pseudo- 
tsapa t<j.rifoJi(i) 12 jier cent. On the other band, with western white pine 
extracted a( 199'’ lie Iniind no viable .seed, with w-'^lerti \ellow pine at 109“ 
0 per cent, vvitli lodgepole pine at 152'' S per cent, and with Douglas tir at 100® 
no geriiunatitm. A kiln temiierature ol 110® is considered tlie maxininui for 
extraetion. 

The influence of the moisture eouteiit of the air within the extraction chumbin* 
IS shown by results obtamml by J. V. Hofmann at tfje W ind Uhm* Forest Ex- 
jieriineiit Station. F. S. D, A., at (-arson, IVash. He found that western white 
pine seed <‘x traded for 10 hours in dry air was Si tier cent viable, as com- 
pannl with 4S per cent for the same seed extracted m .salurateii air of the 
same temperature and for the same length of time. Tile rt*<nlts with Douglas 
hr were 72 and 24 per cent, respeidively. The imtiortance of uniform e^m- 
diilons in conducting seed test.s was showm in a test of two parallel lots of 
west(‘rn .vellow pine scHxl pla(*e<l in wooden trays, one of which was lieavun*. 
<'ausing thereby a higher moisture cx>nteut and lower soil temiiei ature. d’he 
actual difference in soil temperature was only 2®, yet the germination in the 
colder soil was 10 per cent leas. The aiiplieation of a solution of A oz. of 
sulphuric acid in a gallon of w’ater to each square foot of surface of setid hats 
placed ill a greenliouse <lecreaRed the germination of lodgepole pine and 
larch 22 per <.^nt, hemlock 97, Douglas tir 18, western wdiite pine 11, and 
western red cedar (Thuja plicata) 100 p^r cent. Sprueti was only slightly 
injured. The growth of tlie seedlings in the treated plats was poor, and the 
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roots wero fotiiid to sevoroly iiijiircMl A tlaily mean temperature of from 
70 to 80® was found most satisfactory for j^erniinatioii. Tije total pTJuiuation 
and rate of germination are Kiven in tabular form for nine s^iecies of conifers. 
Of stweral methods of hastening Kormlnation. including treattnent with sul* 
phnric acid, mechanical abrasion, etc., that of mixing seed with clean sawdust 
and keeping the mixture in a warm pla('e for three weeks is deemed the most 
effective and safest practice. 

In a study of the annual rate of deterioration of seeds lield in glass-stoppered 
bottles in a room healed during the day only, only one species, T. plicata. e.v- 
c<*eded Id per cent. Th(‘ Engelmann spnic'e (Picea cnpelmaftni) lost viability 
at the rate of 2 5 per c*ent fan* year. The place of origin was found to have an 
effect up<m tlic viability of seed in that western yellow pine from the Ckdvillc 
National Forest was (18 per cent \iahle after 8 years, as compared with 54 4 
per cent after 7 years for se(*d of tlie same species from the Helena National 
h\)rest. 

Seed of the same species from different sections was found to vary »n the 
number of individuals per pound. Yellow pine from the (\)lvilh‘ National Forest 
contained 8,000 seeds [ler ixiiind as compared with lO.OtX) seeds for similar seed 
from the Black Hills National Forest. 

Report of the forest braiKdi of the Department of hands, British Colum- 
bia, for the year ending December 31, 1031, P Z (UManiiLC, T P. Mac - 
KFNZIK, ET AL. {Brtf. CoJumhiil Dept. hmtlH Forenl HnnteU Rpi 1921, pp 55, 
ftps. -Similarly \o that of preceding years (F. S U., 44. p. S.S8). this report 

contains data con<‘crning the production of lumber and other forest products, 
the activities of tlie forest service, and iiiiscellaneoiiH administrative data. 

Annual administration r(*port of the Forest Department- of the Madras 
Presideney for the year ending Mareh 31, 1031, S. (\»x, D. T Bakky, C F. 
C. Fis(’1TEI{, TI a LATHANf, H. F A. Wood, H, Tiheai \n, ft al (Madiufi Potest 
Dept., Ann. Admin. Upi., 1921, pp. V/// 1- f /).--! n addition to the 

of tiie chief conservator of forests, sid)rei)orts for the six forest (‘ircles relating 
to alterations in area, revennes, exficnditures, and general managerial activi- 
ties an' included, together with the report of the ])rineipal of the Madras Fort'sf 
College at Oo nihatore (F S. H , 4(>. i> 2.'18). 

DISEASES OF PLANTS. 

Diseases of plants ( Arlcatisas Pta. lint 78/ {1922). pp. ftps. 2). — A 

new disease of cotton due to Aseorhyta poHHyjni has been described by J. A. 
Elliott (K. S. B., 47, p. 447) as occurring in Arkansas. Suhseomuit investiga- 
tions have jndh'atcd that this di.sease can he controlh'd h,\ crop rotation. 

Elliott and ('rawford have found that tin* orgairsm causing wilt of cotton (‘an 
he carried by setnl, and they recommend that stnal fioin infected thdds should 
not he used for ]i>lanting. 

A ha<*terial disease of ('orn is reported to <‘aus(' liigh lo.ssi's in some regions 
of the State, all varieties a]»p»nTntly being subject to attack. A deseripi on of 
tlie dise:>s(' has already been given by H. 11. Uosen (E. S. II, 17, p. 242). 

A glume blotch of wheat due t«» Peptoria vodontm (E. S. P., 45, p. 445) is said 
to be of (‘onsiderable iinfiortance in ArkniiHa.s. Rosen and Elliott report the 
occurrence of Austrarmn take-all of wheat in two tlelds In Washington County, 
Ark. The uff(H*ted fields were divided into plats, and some of the treatments 
gave satisfactory control, increasing the yield from 5 hu. i)er aciv on untreated 
plats to 30 bii. on treated areas. 

The advantage of spraying a[>ple trees for diwase control In seasons of no 
crop is pointed out. 
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Plant pathology (Idaho Sia. Hvh I2i) (1922), pp it, 12) hivf^ti^alions 
aro Haici to slu>w tliat tiu* teuiperaluro ainl iiK»isturo .-niitout (*i Uu* soil at sood- 
iri;; time iuive lout a \en' detinite etIVet on the aiiKaint oi smut luesoiit ui wheat 
at harvest. Tlie amount of inleetiou is sahl to imreaso as tla* amount oi 
moisture increases up to saturation The liij^he.st in hat ion also (le\eli»p^(l at 
tlie lowest temperatures. 

Stiuiies of potato diseases are hrietl.\ reported, and it is stated that mosaic 
and loaf roll are hecoining very coiniuon m the State. From the study of 
calico and russet dwarf of the x>otalo, it is heliexed that tli“ calico disease is 
transmitted only by diseased tubers, while russet dwarf appears to be carried 
not only l).v tlie tubers hut also .^ipreads fj'oiu jdant to plant in the titdd. 

rHej)ort on plant pathology work at the Iowa Station j iJoica Stu. Hpt. 
1921, pp. ^0- 33).- A brief account is given c>f exiXM iments lor the control of 
crown gall on appli* grafts, the data being essentially tlux same as lU’eMously 
reporleil ( F. S. U., ^7, p. i-{54). It is also stateil that siM’ious injury to aiiple 

gralts is due to blot**li caused by l*h pUoHiirta soil tana and an undescribed 

spneies of Dhonia. 

The w*oi*k in j)r(>ducing cabbage resistance to ytdlows is brietly summarized, 
and It is stated that a strain of (^ipenlnigen Market tj p(‘ lias been developed 
and that tiiere was siitlicient seed on hand for furtlier seh*ction work. In con- 
ned ion wddi tlie development of n*sistant si rams, a method has lKS.‘n lound 
whereby it is not necessary to grow plants to maturity to determine their 
desirability. 

.Notes ar(‘ given on corn ear mold, which is (au>ed by various tungi. esptx-lally 

Diplodia u>(fc It is stated lhal /). .ccuc grows best at .i temiieratuie of 80" F 

Imt sla»ws no growdh at bo” Studies show that the hingus (causing dry rot of 
the ears imnh* its entrance into the stalk at the nodes 

A summarv .ux'ount is given of an investigaiion ol mosan* dist^‘lses of several 
tJ*uek crops, and .suecc.sstul inoculations have been ma<le within i)laiit families. 
In connection with iliese investigations it was found that th(‘ inosaie could over- 
waitin' ill (h(‘ pmennial parts of Physahs itoigljul la. Studies on control imms- 
iires arc said to indicate that roguing the fhdds, <*ondaiKMl witii meihods for 
eom))iitiiig insects, wall iiold mosHK* in cheik 

in cunm*ction with studies on crown rust ol oats, it is churned that rust 
(‘ollection.s on oats from difba'ent localities lt^■^pond dittVrently eu the .same 
varieties of oats in tiie greenhousi* A very marked demonstration of liie 
.sju'eail and destruction li.v crown ru^t from its alternate host, i^fiamam rat hat - 
tira, grown as a lualge, is reported. 

Annual report of the botanical experiment station, [it | Fwfkt (Landw. 
Jahrit , fy'j (1919), IJrganzunysh. 1, pp t0r)-f'21, figs. /7» -“ Tiiis report deals 
with coal tar I'lnanal ion injury to plants as distinguished from acute forms or 
iujur.v due to other gases or virndve. the cause (Pn/idoiayrrs pit^ridis) of a leni 
leaf roll the Moiiilia of sweet and that of sour idierry, experiments vvitii 
iVroeid, elTeids of defoliation on the growtli of iilants, a conifer .seedling disease, 
growth anomalies in maize, frost injury to joung iiotalo plants, and iujur.v to 
I>lants liy smoke and by cement ilust. 

[Plant disease investigations at Geiseiihelni Station K ih Li stneh (La ndir 
dahrb., 52 (1919), hJrgan^ungsh. 1, pp. 133-11^5, figs. iU). - These sections refer 
to the biology of Pl-asmopara vlticola : a ring spot dis(‘ase of grape leaves ; 
sulphur and otlier protectlves against grape Ohllum ; Peroidd eiurdoyed against 
i^eronospora, and a preparation of this fungicide and one of mercury cliloro 
phenol against Puwicladiuin and PeronoQpora; control of Peronospora wltli 
Oupron, also with three new fungicides; studies on the control of the American 
gooseberry mildew (^phaetothrea atorH-uvav) ; a new' fungus diseas<» {Didg- 
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mella applanata) of raspberry ; and preservation of fruits with Boloform (para- 
formaldehyde) . 

Spraying v. dusting, C. K. Petoh (8oi. Agt\, 1 (1921), No. 4, pp. 111, 112 ). — 
Considering the handicap of 30 years* priority under which the dusting system 
works as compared with spraying, and the rapid progress of spraying during 
the previous 8 years, the author claims that the results of experimental dust- 
ing, as indicated for New York, Michigan, Illinois, Nova Scotia, and Quebec, 
show dusting to be as eilicient as spraying in the t*ontrol of apple scab and 
biting inse<*ts. Tlie (!oat of tlie two methods has been practically the same 
under conditions prevailing in Quebec*. The tw'o important insecticides, cal- 
cium arsenate and lead arsenate, may be safely used with eitlier system, though 
dusting is probably Inferior for sucking insects. 

Kesults from sprays lacking copper, E. Foex (Hoc. Path. Veg. Prance, 
BuL, 8 (1921}, No. 8, pp 112-118). — Information is brietiy outlined as presented 
by dltTerent authors regarding the efficacy of fungicidal action obtained or 
observe*d during 1921 in case of sprays containing little or no copper. 

The immunization of plants, G. P. McUobtie (Hci. Agr., 1 (J921), No. S, pp 
122-124. >^).--The chief means at i>resent available for se<mring at least 

partial freed<»m of economic i»lant8 from attack by disease organisms, namely, 
artificial iimuunization h,^ application on or within the plant of chemical siih- 
stances, or natural immunization setaired by the direct Isolation of resistant 
individuals, or by hybridization followrcnl by selection of resistant and other- 
wise desirable si rains, are illustratively discussed wdth some 20 references. 

Tilletia texana in Missouri, H. U. Uosen (Anri. Missouri Boi. Qard., S 
(1921), No. 4, pp. 357-35^1). “The author reports observations made in the 
Missouri Botanical Gardiui on a smut of Bordeuni pusillura, which apparently 
has been riHxuted <»n!.\ once before, and in that case frojn Texas. The Mis- 
souri material is mentionefl as of possible assistance in fixing identity of 
this species, as Avell as calling attention to a new' host and a new l<K*ullt.v. 

Tlie smut was collected by C. H, Demetrio, near Emma, Saline (\>unty. Mo., 
on dune 20 hSOO, and it is noted that while the host of the type collection is 
H. nodosum ill. pratensc), the collection under discussion Is on H. pumllnm. 
The relation of T. Icxamt to other spetdes is given brief consideration. 

A study of the environmental conditions influen<dng the development of 
stem rust in the absence of an alternate host ( \ehraska Hia. Rpt. 1921, 
p. IS). — A brief account is given of investlgalions earned on during the fall, 
winter, anfl spring w'hich are said to prove that under conditions prevailing 
at Lincoln during the past w’inter season, the urediniospores of stem rust do 
not winter over and produce infection in the spring. Orange leaf rust, on the 
other hand, w'as found on a number of cereals throughout the winter. Fur- 
ther observations sliowed that while the barberry was infected rather early 
in the season, the spread of rust from this host was very slow, and Indica- 
tions point to the fact that stem rust came in from the South rather than 
spread from the barberry. 

A preliminary note on the oc<*urrence of biologic^ forms of wheat stem 
rust in western Canada, M. Newton (Hci. Agr., 1 (1921), No. 5, p. 21S). — The 
pr(»s(‘iU work was undertaken and has been carried on for two years to discover 
and isolate any biologic forms of wheat stem rust which may occur in the 
grain-growing areas of western Canada. Ilusts from 43 different regions of 
Manitoba, Saskatchewan, and Alberta have been tested. Great differences have 
been observed in the suscerdibillty of wheat varieties to rust from different 
localities, a few examples of which are cited. A rather virulent strain was 
found to be quite widely distributed, being found In 17 localities* 
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Observatious of the dissemination ot the barberry, F. D. Kekn {Ecology, 
2 {1921), No. 3, pp. ^ii-'3i^).~I>i8CiiSHi()n ivl<‘rs (u tlio identity and iinportance 
of agencies (including man’s activities) cuuoeriicMi in tlie introdiictioii and 
spread of tlie barberry {Itcrhcris 'lulgan^) causing wheat rust. 

The eelworin disease of red clover, 11. IJ, Smith {Idaho Sta. Huh ISO 
{1922), pp. S~14* JUl^. b‘). — A form of winterkilling of red clover winch is said 
to be the cause of considerable loss to farmers in southern Idaho is described. 
The disease in question is caused by Tylcuchns ilipmci, which is thouglit to 
have been introduced through clover S(H*d imported trom Kiiropean countries 
The characteristics of the disease are described at some length, and a brief 
account is given of experiments to determine the range oj liost plants. 

In 3919 a one-acre plat of badly diseas<‘d red clover was plowed and planttnl 
to potatoes, peas, bi'ans, onions, and rye. In a few instances small galls wen^ 
observed on the beans as tb(\v came through tlic gronml. and a fms plants suc- 
ciimhtMl to the attack, but the majorit.v of the beans ouacame the injury. No 
injur.^ was noticed on any of th(‘ otlier plants. Flowei- pots were tilled with 
soil remo\ed from around th(‘ crowns of discaised red clover plants and also 
jiarts of Ihe crowns of diseased plants were shredded into the pots, after which 
the sf'eds of pi‘as, beans, onions, se\eral varieties of allalfa and clover, vetch, 
sweet clover. ry<‘, wheat, and oats were seeded in the pots. Slight infection 
in the form of swellings and bi’own s))ot.s were noticed on beans, peas, fall 
vet(‘h, Fg>ptian ehoer, and alsike clo\<‘r. but. vvilh t(‘\v exc(*ptions, the plants 
recovered from the attack. 

Tile author claims that <li.sseminati(»n of the nematodes is largely through 
irrigation watta*. but that it is also cairied to soiiu* extent in fragments of 
(lo\ei‘ plants vvhich ac<‘«ani»ait.\ the seed For control measures the most de- 
p(‘ndabl(‘ method is belie\(Mi to he that oi rotation. 

I A (leslriK'tive disease of maize in Java), (’ .1. J v.\n Hall {Teyf^mannia, 
SJ {19,10), Ao 9, pp Jfl9, 'fdO) - Tile dcstructi\c prevali'nce in Java is noted of 
the maize disea.se <lue to Kc/(o o.s*poi « juvaviro 

A Imcterinl rosette di.soase of lettuce. It ( ‘, Thomas (Ohio Sta, Bui. S59 
{1922), pp. 191-2lJt, fiys A <h»tniled account is giM'n of a hdtuce disease, 

a preliminary report of which has la^tm noted (K. S. K., 411, p. 845). The 
disea.se has been found in a unmber of greenlnuihes in Ohio, and inoculation 
exjieniuents have demonstrated the pathoiiemcity of a iiacterium which has, in 
every cast*, been associated with the dist*ase. Studies of the organism in cul- 
ture have revealcHl points of similarity and difterence la'lweon it and another 
bacterial dis(*ase of lettuce, a disease previously di'scrihcd as due to Bacterium 
ritiaus (E. S. K, 39, p. 45.5). B. viiians is said to produce spots on the leaves 
and a rot of the stems of inoculated plants, wdiile the one* described by the 
author was found to gain entrance from the soiJ through ihe root system and 
(a use a rosette typ€^ of growth. The name Aplanobavtvr rhizoctonia n. sp. is 
suggested for the organism, and a technical description is given of it. 

Drenching the soil with formahlehyde was found to destroy the organism, 
and this method of treatment is recommended whei e it is not po.ssible to employ 
steam sterilization. 

Antbracnose of muskmelons, G. K. K. Link and F. C. Mkieh (17. N. Dept, 
Ayr., Dept. dire. 217 {1922), pp. If, pi. 1 ). — A popular description is given of 
anthracnose of muskmelons caused by Colletotrichum laycnarium. For the 
control of this disease the use of diseuse-free seed, seed disinfection, and sq3ray- 
ing with Bordeaux mixture are recommended. 

Potato diseaaest J. Beauverie {Rev, (Idn. ScL, 32 {1921), No. (I, pp. 175-182, 
figs. 7). — Potato leaf roll and mosaic are dealt with us to occurrence, spread, 
causation^ symptoms, and prevention. 
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Tho contest against potato df^generntlon, (’ Pekiikt (l ie Agr. cl Rurah\ tU 
(li)21). Nit SI, pp, 180-185, figx. 5). — The complex <|iiestion of desenerntlou is 
(liMcusscd in brief systematic detail in connection with the several disease foims 
jind their known or supposed causes. 

Potato deterioration, F. Boas {/jlnchr. rftavzcnK'rank., 29 {1919), No. 5-0, 
pp. Investigations still in progress, directed particularly to tl\e study 

of a potato leaf crinkle disease and incidentally to the study of leaf roll, hav(‘ 
shown almost without exception a deficiency of acid in the diseased plants. 
From this it is inferred that in the diseased plants the nietaholio pro<*eKses 
related to acidity are abnormal. 

Nitrogen assimilation is also altered, both quantitatively and qualitatively, the 
plants affected containing more or less amino acid, which was absent from the 
controls. The same appears from the (scant) data to h<‘ trne as regards 
(atalase. 

A study of 1*^iisariiiii] wilt and tuber rot of Irish poiuio<*s in refc‘i*eiic<‘ to 
the relation t)f tlie environmental conditions to the infection and progress 
of the disease {Nebraska I8tn. Rpt. 1921, pp. IS, 11/). —In continuation of a 
Iirevioiis publication (E. S. U., 4C». p. 14fi), notes are given of sindies of Fusa- 
rmin wilt in which three stmins of /’. ojgsporum, as well as a new strain 
lso!at(Ml in Nebraska, were studied. 

Striking differences were noted in the symptoms of the disease nnder <lry 
land and irrigation conditions, and the prevailing type of infection found in 
Nebraska is from the soil ratlnu’ than from Infected seial tulau-s Tlie tem- 
perature and moisture relations of the organisms wcto studied, and the results 
indicate that a change either in the moisturt* content or the soil tempm'atnre 
creates a condition under which the plant is more snsceptilile to the attack of 
tJie disease DitTeixuit .strains of F. oxgsponua were found to react differently 
to temiierature <*hatiges. The new strain of Fusarium is saiil to show de«'p 
vascular browning extending throughout the huigth of the tulxu’s, and thnnigh 
artitkaal Inoculation it has hetm found to he a \ei*y virulent wilt-producing 
organism. 

Potato leaf roll, F. \V NN:(ikr {/Jscitr. Pflaazcnk , aiik ., 29 {1919), No. J-2, 
pp 27~4S, figs 7).— This is (diiefly a contribution on t!ie etioloi^y of ]M)tat<> leaf 
roll an<{ on the physiology of the potato plant. 

Potato mosaic, B. Bauibeau {fid. .Agr., 1 {1921), No. J/, pp 181 -1HS, figs. 2).~- 
\ brief bihliogi-jqjh ('iil account of ])otato mosaic, as it (‘xists in <lifferont parts 
of (laiiada, states that in imiiortaiit potato-growing ])nrts 0 “ Quebec* this pro- 
gressive hereditary d.s(‘Mse is apparent on from 0.5 to 75 per cemt of the plants. 

Ilevelopmental history of Perom>spora spinaciae, E. Fok\ (Frr. Odx. 
Hot., S2 {1920), No. SHJ/, pp. 552-500, pis 2), — This is an analysis, with discus- 
sion, of th(‘ coiiti'ilnitlon by Er ksson prev.ously noted (E. S. li . M, p. (>17). 

The sizes of tlie infective particles in the mosaic disease of tobacco, 
B. M. Duooau and J, L. Kakrer {Ann. Missouri Hot. (lard., 8 {1921), No. J/, 
pp. S1/S-S50). — The present investigation is one of a seres of studies proposed 
or ill pr(>gr<‘ss on the* constitution and behavior of the causal agency in the 
mosaic disease of tobacco or other jihmts Tluf authors explain that the term 
“ agency ” rather than “ organism ” Is employed because it is liopecl to avoid 
any i>ossible prejudice to the direction in which KU<*h research may lead. The 
term “ virus ” is used interchangeably with “ agency.’* 

Noting that the agency involved is a filterable virus, as stated by Beljerlnck 
(E. S. U., 10, p. 1058), and confinued for other iihiiits by Allard (E. S. K., 
85, p. 751) and by Doolittle (E. S. U., 44. p. 844), the author has employeci 
some of the methods of ultrafiltration. In general, the method or technique 
may he divided into three phases: Filtration (or diffusion) of diseased juice 
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tlirougli various ultra lilters, inoculation ol healthy plants with the liltrates 
ohtaliied, and standardization of the tilters hy a deternnnation of their rapacity 
to permit or prevent th(' passaj^c' of colloidal particIoK of sizes known, at least 
approximately. 

P'roin the results it appears clear that with a]>proximately eijual pressures 
ami equal time intei’vals the inlecti\e particles ot tlie juic(‘ ol* tobacco plants 
aifected with the mosaic dis<*ase possess about the same capacit> to imss 
through (h(‘ jiores of iiorcelaiu titters as do th<» i-olloidal particles of tresli 
hemoghihin prt i»ar(*d by standard metluHls. No determinable dilution or loss 
of Infectivity of the tobacco .juice was occasioned by tlltration through the 
spherical atmometer ciiji used in these exiierimcnts. On the other hand, a 
dilution of ap[>roxiinat(dy 50 per cent resulted whim a 1 per cent gelatin solu- 
tion wais filtered in the same cup The sizes of the infective lairticles would 
therefon* appf'ar to Ix' consitlerahly less than those of gelatin partichvs, and 
since the particles <d gelatin are not apiuirently very mneh larger than those 
or liemoglohin tlie (‘onclns.on is lurthor strengthened that tlu'se infe<*tiv(‘ 
[larticles have ahoiit the size relations of fresh hemoglohin. 

Th{‘ nvMilts of the tiltration experiments lune suggested the possibility ol 
tlie existence of nimuti^ organisms or f)ropagati\(‘ parts of organisms in the 
soil or in other jtrodiicts which are commonly the seat of varied bacterial 
activities. While this has been previously pursued in ciu'tain direetions, an 
investigation of one inipoitant aspe(*t of 11 m‘ problem has been iindmtaken. 
This work 's to he reported ujm'u later. 

niaok spot of tomato fruits, llRiriv (//.sY*/jr. PflanzvnLrauk , Jff 
Ao J- pp 20-2(i, flp. J) A stisn-end rot of tomato fruits attrilmted to Vhoma 
(Jest inct 1 ut I'n ic])ort(Ml with discussion 

Tomato canker, V Vfkiifu n (Jout Soc. Nail. Aar. Bvlp., ,} {1921). Non. 24, 
pp. 181, 188: 27, pp. 211, 212) — This brief discussion refers to the Aseochyta 
(aiising a tomato canker in Holland, previously notinl by Sehoevers (L. S. 
I{ , -M, p 741)) 

Tomato leaf spot, K Kma v.n {Zfscht. Pffanzeuht anh., 30 (1920), Ko. 1, pp. 
1-17. /ifps. 7). S{)riiig lutection of tomato with Nc/dor/u Iproprraici, due exclu- 
sivel.v to ]>> enosi»()rt‘S Irom tlie loaf residues of the previous year, l>e<‘omes ap- 
t>ar(Mit in a moist room in about live days througli the discoloration and fall of 
lh(‘ e<it.v ledoiis. About (dght days later. slHits aiqioar on the underside ot the 
1 ‘:iv(*s. vvhieh alter dr.ving give rise to the fruiting bodies. The disisise affects 
th(‘ .V oungei- aid ni loss degree the older leaves, hut not the fruits. 'Phe length 
of tin* incubaliou {*eriod dciiends upon the weallier, but varies more with the 
sp(SM(*s ol the liost. <hiltur(* studies are detailed, with iiilereiices. 

Injuries to the fruit of the apple by agencies other than insects, H IT. 
Kn'kiut (iVvir ) ork Cornell I81a. Jinl. 410 (1922), pp 4'11-490, pin N). - In (*on- 
nedion with an investigation of insects affeiding th(‘ fruit of the apple, noted 
on page 757, th(‘ author has also studied injuries due to other agencies, and 
brief accounts are given of mechanical injuries, lime-sulphur spray injury, 
sun scald, frost, hall, apple scab, and stippeu. 

Blister <‘anker (loica Sta. Rpt. 1921, pp. 4*'), 46’).- -It is reportini that cutting 
out cankered portions of apple trees and painting the wounds with a paint 
consisting of wiiite leail and raw linseed oil to winch was added corrosive 
sublimate has given 85 per cent control for the past seven years in the sta- 
tion orciiard at (\mmil BlulTs. It is also rejioiied tliat blister canker is rather 
a secondary infection on trees which have been injured h> winter, drought, 
ov el production, or oilier cause wiiich lowers the vitality of the tree. 

Dissemination of fire blight, fl. A. IrossAUU and ll. Waj.ton {()h\o Htn. 
Ilul. 337 (1922), pp. 81-A26, figs. i6*). —The results are given of exi>erlnients 
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conducted tlirongh several years to determine the interrelations between some 
of the chief factors concerned In the dissemination of the fire blight organism, 
Bacillus amyloDorus, jmrtlcular attention being given to the rapid spread of 
blossom blight. The relation of bees and other Insects to Are blight dissemina- 
tion was studied at length. 

It was found that the organism of fire blight may live for 72 hours or more 
in honey, but this appears to be about the limit. Fire blight developed in 
tender twigs that were inoculated with honey drawn from three different 
hives, and pollen removed fiaan the baskets of bee.s caught entering the hives, 
when inoculated, caused the death of >oung twigs in several instances. The 
mouth parts of bees, caught when entering the hives after visiting flowers, 
when introduced into tender twigs ai)parently transferred the disease, but tbe 
organism was not recovered In cultiircs. Tbe Are blight organism was found 
able to live in aphid honeydew for 7 days, or until tlie honoydew had become 
completely dried, and it was .still viable throe days longer when moisture was 
added. The organism was also found able to live in ix^ach. plum, aud cherry 
nectar for 5 days, and it is believed that while these trees are nf)t subjcf-t 
to fire blight, organisms present in the nectar naiy be a souree of contamination 
to apple and i:)ear twigs. 

Rain Is said t,o be a most important carrier of infect ion over a tree after 
infection has once been established. Sn.sceptihility to inoculation was found 
to cease in blossoms that had been pollinated for 144 hours, and there is 
apparently little probability of inoculation after 72 hours. In addition to 
bees, several other insects wore observed to he carriers of Are blight, but 
negative results were obtainerl in attempts to produce early spring infection 
with ants. Th<‘ autliors also failed (o isolate the blight organism in early 
spring from the bodies of aphids, aphid wax, and syriihid larvae taken from 
living hligiit cankers. There is claimed to he evidence for crediting bUissom 
Are blight with traveling northward with the zone of lnfloresen(‘e to a greater 
extent than is now accepted. The apv»Hcation of the electric violet ray to knaves 
and twigs to test it.s killing power on Are blight gave negative results. 

Experiments for the control of Armillaria mellea, W. A. Bihminoham 
and W. B. Stokes {Fruit World Australasia, 22 (1921), Fo. JO, pp. SBlf, 
365), — Exi)eriinoriitatiori to control A. mcllca on the roots of orange trees is 
descTibe<l, It is advised that land be planted to grain or other fleld crops for 
several years previous to its employment as a citrus orchard. A tree once 
diseased should be comr>Ietely eradif*ated as soon as discovered. 

Fungus blights of tea in northeast India during the season lOSSO, S. C. 
Bose (Indian Tea Assoc., Sci. Dept. Quart, dour., 1921, No. 2, pp. 91-^96 ). — 
Notes admittedly incomplete in detail, regarding diseases reported for different 
sections indicated during 1920, on tea leaves, stems, and roots, respectively, 
include leaf blister blight (Exobasidium vexans), copper blight (Laestadia 
camelliae), brown blight and die-back (CoUetotriohum camelliac [Olomerella 
cinguJata, Oloeosporitim sp.]), gray blight (Pestolozzia theae), rim blight 
(Alternaria sp. and physiological causes), and black rot (Hypochnus theae) ; 
stem canker (Nectrio (dnnabarina and Nectria sp.), callosities (causes un- 
known), red rust (Cephaleuros mycoidea or C. virescens), and thread blight 
(a sterile mycelium) ; and root diseases connected with XJstuUvk<i zonata, 
Rosellmia arena ia, Sphacrostilhe repens, Hymenoohaete noxia, and Thyridaria 
tarda. 

A new disease associated with Collet otrichum sp. and with T. tarda in a 
specimen from Nowgong is under Investigation. 

Ojrtospora canker, a disease destructible to cottonwoods and poplars, 
J. G. Bbown (Arizona St a. Timely Hints for Partners, No. 138 (1922) ^ pp. 4* 
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figs. 2 ). — description is jfiven of n serious (liseaK(‘ of cottonwoods and poplars 
due to C. chrysosperma, which has appeared in the scmthwestcjrn part of the 
United States. Differences in susceptibility to fiinKUs attack arc pointed out, 
and for control the plantinj^ of resistant varieties is reconunondc^d. as well as 
fu’ovidinp: proper drainage and giving careful attention to pruning. 

The development of Dothidella iihiii, (I Kiltuan (Rvr ilvn. Bot., S2 
(1920), No. S84, pp. Material .suitable for the demonstration of 

dimorphism ns regards reproductive structures in fungi is said to be offered 
by D. nlmi, which is parasitic on elm leaves in portions mentioned of France. 

The diseases and pests of the rubber tree, T. PtncH {London: MaruilJJan 
<f* Co., J92J, pp. Y4-278, pis 6, dps. ,HH) - -In 1911 the diseases which were known 
to attack the rubber tree were des<Tibe<i iu The* TMiysioloijy and Discvises of Hcvea 
hrasiliensis (K. S. R., 28, p. 24d). The number of recorded diseases was coni- 
])aratlvely small, but has been considerably ext('nded during the intervening 
years, while the work of numerous investigators has iidded largely to the 
knowledge of both old and new diseases. A separate account, iwised to date. 
liMS therefore been prepared of the diseases and pests oidy. As this book is in- 
tended primarily for the rubber planter, te<dinical l>otanical details have been 
avoided ns much as possible Illustrations have been chosen with the idea of 
enabling the planter to identify the different diseases, and therefore represent 
typical stages. A brief summary of the diseases described has l)eeii added to 
<‘ach of the principal chajkers for use In a rapid survey for pun^oses of identi- 
fication. 

A chapter has been included on the ]>rincipal pests of Hevea, which up to this 
time, with the exceptifin of Tem'ics f/esfroi, have been considered of minor Im- 
l>ortan(‘e in comparison with fungus diseases. Other cliapters are devoted to 
the subjects of general sanitation, root diseases, leaf diseases. Phytophthora 
diseases, stem diseases, nonpniasitic diseiises and abpormalities, ])repared rub- 
ber, and miscellanea (including the effect of pi-eservatives on renewing bark, 
lime-sulpbur solution. Bordeaux mixture, and Woburn Ik)rdeanx). 

The control of sap stain, mold, and incipient decay in green wood, with 
special reference to vehicle stock, N. O. Howahd {U. S Dept. Agr. Bui 1037 
(1922), pp. 55, pfs 2, figs 26) — The author describes chemical stains ubJch 
an* said to b(* produced by reactions brought about through the agency of 
oxidizing enzynis present in the wood, and fungus stains known to he caused 
by several species of fungi. For the control of sap stains, care in the selection 
(»f raw stock in order to obtain material free fnmi fungus infections, exi)edition 
in the movement of nnv stock from felling the logs to the process of manufac- 
ture, ample ventilation of the stock at all times, and kiln drying of timber, 
wherever possible, are recommended. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

A geographical study of the kangaroo rats of California, .1. Gkinnkli. 
(Calif. Unw. Pubs. Zool , 24 (1922), No. 1, pp. 124, pis. 7, figs. -Thirty - 
three siHH'ies and subspecies are recognized as occurring within the boundaries 
of California. 

The food and feeding habits of the little owl, W. K. ComuNcu: {dour. Min. 
Agr. [Lonaon^, 28 (1922), Nos. 11, pp. 1022-1031: 12, pp. im-lUO).--Thif^ 
i-eport of studies extending over three years includes tables showing the uamthly 
percentages of the principal food items of 194 adults and 18 nestlings of the 
little owl (Carine noetwi Scop.). A tabulation is made of the great variety 
of animal food identifie<l in the stomachs and jiellets. The results obtained In 
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this invest elenrly sIjoav tbnt the losses occasioned to game birds have 
been grossly exaggerated. 

Kntomology {Jo'ira Sta. Rpt. 1d21, pp. — Tn control work with the 

ai>l)le leafhopper on potato('s in a, 20-acre field, excellent results were ob- 
tained from three applications of Bordeaux mixture in spite of a 10 weeks’ 
drought. A brand of commercial dry Bordeaux mixture mixed with water was 
found to l>e as effective as (he liomemade, hut this appears to have been due to 
the lack of rain, as it is readily washed from the foliage. Bordeaux mixture 
WHS found to have an ins(‘cticidal value, the nymphs dying In from one to nine 
days after feeding upon leaves sju-ayed with it and the youngest n.\inphs often 
dying within 24 hours. Hopperbimi was artificially prwluced by the injec- 
tion of emulsions made by crushing a large number of lenfhoppers of the 
fourth and fifth stages In water. The presence of some toxic substance 
within the h'afliopper was further demonstrated by placing the residue from 
the emulsion on leaf ptdioles and then pricking this in by means of a fine 
scalpel. 

Stndi(‘s of the working habits of bees show that a l)ee searching for nectar 
ot a given sixties of honey plant i>ays no attention to flowers of any other 
kind u])on a given trip, and it w'as found that a bee will remain faithful to 
its partiiailar flower day after day. During any portion of the day when 
no nectar is available from this particular kind of flower, the bee seldom 
goes to the field at all. although nectar may be had from other kinds of 
flowers Only in exceptional cases were neetar carriers found to change over, 
even teruriorarily, to the work of gathering pollen upon the eessatioii of the 
lUH'tnr flow for the I'cinainder of the day. A bee carrying pollen from a 
plant such as corn, which prtMiuces no nectar, rarely was found to leave the 
hive nftc'f its particular kind of pollen ceased to be availalile for the day. 

“ Bees gathering pollen from corn and from the great ragweeil frequently 
roturncMl loaded within 5 minutes alter leaving the hive, wdiile bees gathering 
pollen from whit(‘ clover .seldom returned In less than 20 minutes. The most 
frequent interval spent in the hive between field trips was found to he 3 
minuteKS, wliether the 1)1*0 was carrying neetar or pollen. A suimuary of re- 
sults obtaimnl during the past four yt^rs shows that, tin* average annual 
honey production for the coinhlf'ss package colonies has been SO Ihs. as against 
KM) lbs. f(»r wintorcMl colonies . . . flareful tests showed that when feed- 
ing a sirup ('omposeil of tw(^ parts granulated sugar and one i>art water by 
w(*ight, the amount of rifiened stores resulting was approximately equal to the 
weiglit of (he sugar alone, wlien the feed was given after brood rearing had 
(‘(‘ased.” 

Fifty-first annual report of the JKlntoniologieal Society of Ontario, 1920 

{Eni Hoc. Oirtnrio Ann. Jipt., 51 {1V20), pp. 92, fifia. 6‘). -The papi'rs presentetl 
in this report (B. 8. II., 45, p. 454) Include the following: Keports on Insects 
of the Year, Division No. 3, Toronto District, by A. Cosens (pp. 12, 13), and 
Division N<». 4, by F. .1. A. Morris (pp. 13, 14) ; Notes on Leaf Bugs (Mlridae) 
Attacking Fruit Trees in Ontario, by L. Caesar (pp. 14-16) ; The Manitoba 
Grasshopper Gampalgn of 1920, by A. V. Mitchener (pp. IG~19) ; Some Phases 
of the Presmit Ivoeiist Outbreak in Manitoba, by N. Crlddle (pp. I9~23) ; The 
Influence of T.ocusts on the Ranges of British Columbia, by E. K. Buckell 
(pp. 23-29) ; The Invasion of Smithem Alberta by Beet Webworins, by E. H. 
Strickland (pp. 29-31); The Present Status of the Hessian Fly in Western 
Ontario (Pp. 32-4M) and Insects of the Season 1920 (pp. 34, 35), both by 
H. F. Hudson; Insects of the Season In Ontario, by L. Caesar ami W. A. 
Ross (pp. 35-42) ; Some oi the Broader Aspects of Insect Control, by K. P. 
Felt (pp. 43-^19) ; Further Data on Ph&rhia hrassivu€\ by L. Caesar (pp. 50, 
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51 ) ; The Control of the Cabbaj 2 :e Root Maggot in British Columbia, by R. C. 
Troheme and M. H. Ruhman (r»p. 51-t53) ; Interrelations in Nature, by W. 
Lochhead (pp. 53-60) ; Conference on the European Corn Borer (pp. 60-62) ; 
Notes on the Control of the Rose Midge, by W. A. Ross (pp. 63-66) ; Some 
Mosquito Problems of British Columbia, by E. Hearle (pp. 66-70) ; Report on 
Injurious Insects in Quebec District for 1920, by G. Maheux (pp. 70-72) ; and 
The Enfomologionl Record, 1920, by N. Griddle (pp. 72-74). 

Grasshoppers, ciitworms, and army worms and their control by poi- 
soned bran mash, A. L. Foan (fi Dak. Agr. Col. Ext Circ. 38 {1022), pp. 16, 
figs. 9). — Tliis is a popular summary of information base<l upon investigations 
previously noted (E. S. R.. 46, p. 667). 

The insert visitors of fruit blossoms and the pollination and the fer- 
tilization of fruit, r. H. Hooper {{Fed. Brit. Oroirers) Jour., 1 (1922), No. 
pp 93-98, figs. 12). — The author here summarizes the results of observations 
ntade upon the insect visitors of fruit blossoms and experiments in the pollina- 
tion of hardy fruits. 

Studies of insects affecting the fruit of the apple, with particular refer- 
ence to the characteristics of the resulting scars, H Tl. Kntgitt (Nrir York 
ComeM ^ta. Bui. 410 {1922), pp. 449-498, pis ^/O). — This is a report of an 
extensive series of observations and photographs on the production and devel- 
opment of scars induced by the various insects attacking the apple, commenced 
during the season of 1914 and continuing during four growing seasons in 
orchards throughout Genesee County. In the course of this work extensive 
data were obtained on the scars and blemishes caused by all of the well- 
kno^vn Injurious insects affecting the fruit of the apple, and detailed observa- 
tions and photographs were made of the work of several species that are 
scarcely io be recognized from the scars they produce. 

“ N(iw and little-known types of scars were studied, particularly those caused 
by the apple redhugs Lygidea m endow and Heterocordylus malinun. The scars 
cnused by these bugs were found to develop differently according to the variety 
of apple affected and the time of puncture with reference to the growth of the 
fruit. Several species of lepidopterous larvae are known to injure the fruit 
of the apple, and comparative studies were made of 15 different species, and 
photographs were obtained showing the chief characteristics of their work and 
the resulting scars. In all, 30 species of Insects, representing 5 orders, were 
found attacking the fruit of the apple in western New York, and comparative 
studies show that with sufficient observation and experience a large propor- 
tion of all the blemishes and scars found on apples at picking time may be 
correctly referred to the insects causing them. Comparative studies with an 
extensive series of photographs were made of the scars and blemishes caused 
by agencies other than insects, particularly by spray injury, mechanical 
Injuries, apple scab, frost, and hailstones.*’ 

The Insects studied and here reported upon include 9 species of Hemiptera, 
15 of Lepldoptera, 8 of Coleoptera, 1 of Dlptera, and 2 of Hymenoptera. The 
methods of study are briefly described, and the growth of fruit in relation to 
time of injury as a factor In the type of scar developed precede the discus- 
sion of the nature of the Injury caused by the different species. The account 
concludes with a discussion of Injuries to the Fruit of the Apple by Agencies 
other than Insects (pp. 491-496), noted on page 753. A list of literature giving 
one or two of the more Important references to each insect discussed is 
appended. 

The strawberry root weevil, with notes on other insects affecting straw- 
berriesy W. Downes (Canada Dept Agr. Pamphlet 5, ». aer. (1922)^ pp. 16, 
18766—28 6 
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figs. /)). — This is a suinumo of liiforiijatioii on Oiiorhgnohus ovatus L. In 
British Columbia, including? invostigations conducted in the center of the 
strawberry growing district of Gordon Head, Vancouver Island, B. C. Studies 
of this pest in British Columbia by Treherne have been noted (K. S. H., 46, p. 
159). Otlier strawberry (uieinies briefly considered include tlie black vine 
w^eevil (O. auIcatuH Fab.), the strawberry crown miner (AristotelKi fragariae 
Bu.sck), the vvestcuui 10-lined June beetle (PolgphylUi dcoemlineala Say), and 
the strawberry crown moth. 

The pests of the date palm in the Iraq, Y. Uamachandra Bao { Mcf ^ apota - 
mia Dept. Agr. Mon. G {1021), pp. 21, pis. 6 ). — This is an account of the instvt 
eneniie^ of tli<‘ date palm in this district <»f Mesopotamia, in which Protectorate 
the <late is the most important e<*onomie pro<luct. The Insect pests considenal 
are Bn h achrdra ann/drania Meyr., Pscndophilus hw/cecM-v Gab., Orgrtes eUigunii 
Pr(‘ll. J*((vnfrfr(nin(‘fins‘ sp., the <late fulgorid, three scale insects of whicli 
Parlatoiia hlnnvhn)d[ Tarq. is the most wiilely distributed, Hehistocerca 
pvrvgrinn. uiidetermiiKMl tc'rmites, and Dphestin (^lulcUn The microlepidopteran 
H. nmipi) nula, which bores into the young date fruit causing them to dry ui> or 
turn re<l, is the most important. A Supplementary^ Note on the i'ests of the 
Date Palm in Iraij, In A Dutt. is apfiended tpp. l.S-21). 

Progress in ins<*e( control: \ nen preparation <»f aceto-arsenite of 
copper ( Paris green) , K KscuriRfcii {Dent. Landn /'/c.s‘vr, JfH {1021), A'o. Jd, 
pp. tOlf, 10,11; nhs ni Infrnuiil In.sf Agr {Roni< \, Inteniafl Hv\\ Ho, and 
Prarl. Agr., 12 (1021), \>>. 6*, pp 7HS, 7H0). 'I'his is a brief a<rount of a tidilet 
t»rei»aratioii of Paris green. Facii tablet is divided by groo\es into live parts, 
one of wliich is suihcient to make 29 liters of spray mixture. SliK'e the miUtraP 
izing agent is in('or])oVated in tlie tablets, tbe neeessily for adding lime and the 
loss of time in weighing is avoided, 

Cryptothrips laiireli, a new thrips from Florida (Tliysaiiop. ) , A. C 

Mason (Fnt. Nors, .1,3 (1022), No. 7, pp. 103-100. pi /)-~Tlie autlior's inv(‘sti- 
gations ha\e shown tlmt the thrips that occurs in tlie central part of Florida 
on the native bay trees of the genus Tamala (Persea), although resembling and 
pnwiously sipiposed to he tlie camphor thrips, represimts a new species whieii is 
here ilescrilu'd as C. lanreli AVliile this new species will live on camphor, it is 
tlumght that it will not establisli itself permanently there. Cam]>hor trfM 3 s 
growing close to ha.x trees infested with thrips were uninjured, lirief notes 
are given on its life history, habits, and natural enemies. 

The bean leafhopper and liopperburii, with methods of control, A II 
Beyek (Florida Bta, Bui, 164 (1022), pp SH, tigs. 16), - This is an aecouut of 
the apple leafhopper (Enipoasva mail LeB.), (he nymphs and adults of which 
attack the bean in Florida. Tliey feed on the mid-vein and Its brandies, and 
seem especially fond of the Lijiper portion or tip of the leaf. 1'he sucking of 
sap from these leaf veins seriously atfects the life of the plant, and results 
at first in its turning yellow at the tip of the leaf. As this injury gradually 
spreads, the leaf turns brown, (*urls upward at Its tip and margin, and finally 
withers. If the infestation is slight, the basal area of the leaf may remain 
green. 

“ Spraying with Bordeaux mixture, 4-4-50 formula, to which should be added 
0,5 pint of nlcotin sulphate to 50 gal. of the Bordeaux, applied with a special 
spraying apparatus at a pressure of 200 lbs., gives good resulta From four 
to six applications are required to control the leafhopper and prevent hopper- 
burn, depending upon the abundance of the infestation, the season of the year, 
and the condition of the weather.” 

A new spraying device, which the author has designedi and here describeSt 
contains three wide-angle mist spray nozzles connected to a common hose 
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attached to a pressure pump ami sprayer tank. The nozzles are inclosed 
within a canvas-covered cylinder HI in. in length and 24 in. in diameter, with 
a notch-like 8*in. opening to iiass over the row. Experiments have shown 
this new deviit* to prevent the escape* of insects when spray is applied to 
the plants, which results in their being killed h.\ dire<4 contact with the 
spray or hy sufCoiation from the 1‘unies of the ernnhined nicotin and w^hale-oil 
soap. It also permits a thorough application of spray to the smallest plants 
since two of the nozzles are adjacent to the ground. Tliis device can lie 
ofierated suct'essfully as fast as a horse usually w^alks, an acre having been 
sprayed in one hour. 

Notes on the etiolojfy and specificity of the potato tipbiirn produced hy 
Empoasca mail LeB., J. U. Ever { Phi/topathftlofnf, il922), \o. p/>. JH/- 

tHJi, pi. J, fid. /) — Investigations at tlie IVims.v Ivuidn K\]»erjment Statifin. here 
reported, have led to the follow ing I'onclusions : 

“A tijihnrii of tin* potato plant is i)r<Kln<*ed hy the extract made from 
macerated leathoppers of the sia‘eies E. niali and is transniivssihle hy direct 
inoeiilation. 4'he active principle <d this extract is most virulent in the 
iiyniphal stage ol the leafhopfier The ‘specific’ of tiphiirn is present in 
diseasiHi 1(‘af tissue after infeet nm l>y the leafhoi>tKn* and innv l)e trans- 
mitted to healthy plants hy reino<*ulation This substance is specitic, and 
tlie disease lias not lieen simulated l>v nnvulation with extracts from or by 
the direct feeiling (d insects other than K. mah, or b.v meclianical injury. 
Siinligiit IS an inifiorfant factor in the jirogress of tiphiirn after its in<*ei)tion, 
hut tlie al>senee of sunlight do(»s not pre\ent the tiisense “ 

Spraying: for Iioppcrbiirii, J. E. Koni.v (Mirltiffan i<ta. Tirr. /fS (1922), pp. 

2). — A l)i'i(*r account of this atTe<*fion of the ]>otato. attributed to leaf- 
hopjiers {JJni pfHisaf niah LeB.I, with rei'oinnieiidations for its r-ontrol. 

Aphids attacking stone fruits in Idaho and methods for their control, 
It. TI. SiviTTrr (Idaho Sta (Hiv. 26 (1922), pp. S-11. fips 9) — 'Phis i»a]>er deals 
VN ith tw o aphids of jiarticnlar imtiortance to the peach, namely, the gremi 
tieach aphid and tlie lilack p(*acli aphid ; four of particular importance to plums 
and primes, namel>, tin* leaf-curl plum aphid { Anuraphis hvhvhrp^t Kalt.), 
the green iieach aphid, the jiluni thistle aphhl t.l. cardui li ), and the hop 
aphid; and the (dierry aiihid, which attacks cherry tnM*s Brit'f accounts arc 
given of these jiests and means for tlieir ciuitrol. 

The hlaek scale problem, H. (’ompere {Calif. (Uilt., o9 (1922). ^o. 2. pp. 29. 
HO, /fffft. 2). — This is a discussion of the black scale situation in California and 
of tin* hymenopterouH parasite \phj/cNM liotnaburi/i, which is e\pe<*tiHl to i>lay an 
important part in its control. 

Natural control of scale insects in Hawaii, 1>. T. Ecllaww {fiatraii. Eni. 
Koc. Vrov., k (1920), Ao. 2, pp. 2*n--2^6*),~“This pa])er includes a list of sca]<‘ 
insects oci'urring in Hawaii, with their natural enemies, both parasitic and 
i'redatory. 

In defense of Scalecide, B. G. pRArr (Better Fruit, 16 (1922), A'o 12, p. 
St?).— The fact that in the exiieriineiits in Montana by J. B Parker, previously 
noted tE. S. It., 40, p. 150), Scalecide failed to kill more than 75 per cent of 
the leaf rollers, tin* author believes to be entirely due to tbe fact that the 
^Pi’a.v gun was used, since he has found It to give satisfactory results wbi'n 
applied hy a cluster of tine nozzles. 

Effects of miscible oil sprays, C. C. Vincent (Better Fruit, 16 (1922), No. 
11, pp. 9, 27, 28, fid- I). — In experiments condneted by the Idaho Exi>eriment 
Station against the San Jos6 scale in the I^ewiston Valley during a period of 
three years It was found that miscible oil sprays gave slightly better results 
than did lime sulphur, the efficiency ranging from M to 99 per cent. The ap- 
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plications were made in early spring just as the buds were beginning to 
swell. 

On Xjaspeyresia molesta Busck (the Oriental peach moth) abroad and 
in Italy. G. Paoli (Af/r. Colon, [Ham, 15 {1921), No. 12, pp, 572-^576, pi. 1; 
ahs. in Rev, Appl. Ent., 10 S1922), Ser. A, No. S, p. 122). — This Is a summary of 
Information on L. molesta, which occurs commonly in all of Liguria, where It 
has been observed only during the past six or seven years. 

Biology of the lotus borer (Pyrausta penitalls Grt.), G. G. Ain rue and 
W. B. Cartwright {V. S. Dept. Agr. Bui. 1076 (1922), pp. llf, pis. ^). — This is a 
report of studies of r. penifalis conducted by the authors at Klmberlln Heights, 
near Knoxville, Tonn. A previous paper by the authors on the sniartweed 
borer (P. ainsliei), previously confused with ihls species, has been noted 
(E. S. R., 45, p. 154). 

The species apparently passes the winter in the larval stage. “The over- 
wintering larvae jnipate, and the moths emerge and oviposit about mid-June. 
The resulting larvae feed on the leaves, and when fairly grown, about July 1. 
seek the flowers and enter the young pods, feeding upon them to some extent 
and pupating wltliin them. The moths of this first generation eni(‘rge from 
.Tilly 7 to 28. Eggs are at once proiluced by these moths and constitute the 
first stage of the second generation. The eggs soon hatch, and the oldest of 
the larvae produced are approximately half grown by July It); but rnotlis of 
the first generation continue to oviposit until about August 5, ho that second 
generation larvae are hatching continuously from July 10 to August 8. A col- 
lection of those larvae made July 28 pupated August 3 to 18. and moths emerged 
August 12 to 27. These larvae of the second generation feed on tlie leaves and 
pupate in the upper ends of the leaf petioles. 

“The moths of the second generation give rise to the third generation eggs 
and larvae, which survive the winter and constitute tlie spring generation 
It seems possible tliat some of the smaller larvae of the second generation seek 
hibernation quarters instead (»f completing their growth the same fall. In this 
case there would be only two generations annually, hut it swns probable that 
there are three generations as a rule. Their behavior from the time the larvae 
seek winter quarters in the fall until the young larvae of the first generation 
appear on the leaves in June is imknowm, and the outline here given for that 
period is h 5 T<^thetical.“ 

The only natural food plants which have so far l>een reliably ascertained are 
the yellow lotus (NeUimho UUea) and the Indian lotus (N. nuclfcra), an 
Introduced species. In the laboratory partly growm larvae, taken on lotus, fed 
readily and completed their growth on leaves of sniartweed, buckwheat, and 
dock (Rumea> crispus). 

Its natural enemies Include four tachinids and several hymenopterous para- 
sites, namely, Bracon xanthostigma Cress. ; Apanteles harti Vier., which was 
found by the authors to be the most common one at Klmberlln Heights; a 
yellowish brow n species of Microbracon, which was found by the authors to be 
nearly as common as A. harti; Chaleis ovata Say, reared from the pupae by 
the authors In three instances: and Ttichogramma minutum^ Rll., reared 
from eggs. 

A list is given of 18 references to the literature. 

An aerial survey of mosquito breeding places, E. Hearlk {Agr. Gaz. 
Canada, 9 (1922). No. S, pp. 191-195, figs. 2). — ^This is a discussion of an inves- 
tigation of mosquito breeding areas in the Lower Fraser Valley in British 
CJolumbia, conducted In 1921 by the Dominion Entomological Branch, with 
which the Canadian Air Board cooperated. 
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The Hessian fly, R. H. Pettit {MioMgan 8ta. Oirc. 49 (1922), pp. 8, ftp. 1), — 
A brief account of the life history and work with the Hessian fly is followed 
by a discussion of its control, in connection with which a table is given of the 
computed fly-free dates for the seeding of winter wheat in each county and at 
varying latitudes in Michigan. 

A new species of fruit fly parasite from Java ( Hyiiienoptera) , 1). T. 

Fitjxaway (Hawaii, Ent. 8ov, Prov., 4 (1020), No. 2, pp. 260, 261). — Under the 
name IHostercs javanus, tlie author describes a new hymenoptc^roiis parasite 
reared at Buitenzorg, Java, from pupae of Daeu.^ ferrugineMs in fruits of 
('apiscum. 

The apple root borer, J. B. Haekis (Jour. Dept. Agi. Ho. Aust., 25 (J922), 
N(t. 8, pp. 706, 707). — This is a brief ac'Count of Leptopn rhizophagm, a curcu- 
Jionid beetle, which is responsible for considerable damage to apple trf‘es in 
small portions of the district of Stanley and Wirrabara Forest. 

Observations on Typocerus sinuatns Newm. as a forage plant pest, S 
Wade (Bui. Brooklyn Ent. Hoc., 17 (1922), No 1, pp. 26-29, Jign 6). — The 
author rei>orts upon observations in southern Kansas and northern Oklahoma 
of injury by this cerambycid to the root system of And ropogon scoparius Michx., 
a valualile forage grass. The injury is caused by its eating out the crown ot 
tlie plants so that the stems break off just below the surface of the ground, 
r.rief tleHcri[)tions of the larva, pupa, ami adult and a short account of its life 
history are included. 

Fighting bark beetles in balsam; Ravages of spruce biidworrn in valu- 
able forest areas, F. (1. C^kaiotiead (Canad. Forcalry Mag, 18 (1922), No. 6, 
pp. 820, 821, figfi. 2). — This is a discussion of the spruce budwonn s.tuation in 
eastern Canada, with a brief description of a bark beetle control operation con- 
ducted by a lumber company. 

The alfalfa weevil (Nevada Hta. Rpt. 1921, pp. /(/-isJt/) -Investigations con- 
ducted during the year have shown that the alfalfa weevil, which was first dis- 
covertKl just outside the city limits to the north of Reno, in June, 1920, is now 
Iiresent in all alfalfa flelda lying nortli of the True kee River from a point about 
2 miles northwest of Reno to a point about 5 miles to the east of the cit>. The 
parasite found effective in Utah was introduced and is thought to have become 
esta hi i shell. 

A weevil enemy of sisal, II Mokstatt (Tropenpftanzer, 24 (1921), No. S-4^ 
pp. SS-S7, Jlg.'i, 6). — This is an account of injury caused by Hcgphophorus 
avupunvtat'us Cyll. to sisal in Fast Africa, where it was first observed attacking 
Agave in 1914. 

Tiie ivtM'vil fauna of South India with special reference to species of 
economic Importance, T. V. RAWAivKisifNA Ayyaii ( If//'. Rr^nnrh Inst., Pusa, 
Bvl. 125 (1922), pp. 21, pis. 20). — This rej/oit <in the weevil fauna ot South 
Imlia includes a large number of illustrations, and several f’olored plates illus- 
trating the several stages and the nature of their Injury. 

The Tahiti coconut weevil, Calandra taitensis Oner., in Hawaii, O. H. 
SwEZEY (Hawaii. Ent. Hoc. Proc., 4 (1920), No. 2, pp. S2SS35) .-—The autlior 
rec(»rds the discovery of this weiwll in Hawaii in August, 1919, at which time 
it was found to be widely distributed on the leeward coast of that island. 

Mound-building ants in forest plantations, H. B. Peibson (Jonr. Forestry, 
20 (1922), No. 4, pp. S25-336). — This is a report of observations commenced In 
1919 in the Harvard Forest at Petersham, Mass., of the loss caused by Formica 
exsevtoides. 

Where the mounds occur the trees soon begin to die in an ever-widening circle 
around the nests, the areas of dying trees being found only around the ant 
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niouncls. Close lnsi>ectioii shows a deep eonstrlction or lesion on the main stem 
near the l)ase of the trees, appeariuK sui^erfielally as though rodents hart been 
feeding ui>on the trunks excejn that I lie hark is in most east^s iiitaet. The emi- 
striction extends from about 8 in. al)ove the ground to a distance of al)out 4 in. 
in length, entirely encircling the stem. The observations indicate that the 
ants kill the trees in an effort to keep their nests continually in the stinlight. 
White pine above 6 ft. in height is said to he rarely killed. There seems to 
he Jio limit to tlie sjioi les of trei^ killed or sevt'rely injured, the author having 
observed Pinuf* strobun, p. ,S‘y//rcA‘/n>, Juniperm rommvrtiM, 7. virffini^na, Populuft 
trmwloides, Ilieoria oiala, JivtuJa populifoUa, Quervus ilicifoUa, Pyms mahis, 
and Rhm hmla. The paper includes a discussion of the life history and habits 
of the ant, flie manner in which the trees are killed, and control measures. 

The western wheat-stem sawfly and Its control, N. (hiinoLK {Canada Dept. 
Apr, Pamphlet 6*, n. Her. pp, M, //</«. 7).— This is a brief suinniary of 

information of Cephas cuuiUH Nort., with methods of control. Four hymenopter- 
ous parasites of tliis )k‘s 1 liave been found in Manitoba, namely, Ifierohracofi 
vephi Gab., Idturotropis ufahensis Cwhl.. IhtpehnuH allynh Fren., and u 
Kurytoma species. All ot th(‘se sp(‘eies are present in considerable numbers, 
attacking the sawtly in grasses, and due to their combined efforts practically 
half of the sawtly larvae were destroy (sl in the grasses in 1021. Studies of 
this i»est by Ainslie have been noteii ( K. S H., 48. j). 259). 

On the larval development of llacnusa areolaris Nees (Hraconidae) , a 
parasite of Phytomyzinae (J)iptera), with n note on certain chalcid para- 
sites of phytomyzids, M. U. IIavilaxi) i Parasitolopy, llf {PJ22)y No. 2, pp. 
167-173, fifpt. 5) — This is an account of a parasite of the leaf-miner Phytomyza 
angelica V Zetl., which infests wild Angelica (4. earn pest ns) in the neighbor- 
liood of (-ainbridge, England. 

The egg ot this hraconicl parasite is deposited within the body of the host, 
within which its ibwelopmeiit takes place. “A membrane of trophic cells is 
formed, within which the emhr>oni<* and tirst larval stages are pas.sed. The 
further growtli and development of the parasite are delayed until after 
metamorjihosis of the host, probably to insure sufheieiit food in the later stages. 
Tile length of tlu* larval and puiial life of the parasite is intimately correlated 
with the pupa rial [lerioil of the liost. It is suggestt^l (liat this is an adaptation 
to insure that an adequate supply of liost lar\ae shall he hatcheil by the time 
that the }>arasites are read.N to oviposit. (Vrtain <8nileididae of the genera 
Eulophus and (8iryso('hari.s ari' ectoparasites of P. a,ngeheae. and a summary 
of observations on their life cycle is given.” 

Biological observations on Habrobracoii johunnseni Vler., B. ^'RoirvKroT 
{Conipt. Rend, Hoe, Biol. [Paris], 85 {1921), No. 35, pp. 1022-1924) -Thin is a 
l eport of oliservatious of a braconld parasite of the jiotato-tulier wonn rec*eritly 
introduced from California for combating the pest in Fram^e. They ivlate par- 
ticularly to the liahit of the adult parasite of stinging its <*aten)illar host after 
it has spun a cocoon and of feeding upon the fluids of the cateridllur Ihrougli 
llie oviiKisition hole. 

Biological observations on Mabrobracon spp., F. GfcNUCYs (Contpl. Rend, 
tioc. Biol. [Paris], 86 {1922}, No. 15, pp. 829-831 ). — This note presents the 
results of the author’s observations on the maimer of feeding of (1) //. breve 
comi8, a parasite of the European corn borer and of other hosts, including the 
potato-tuber worm, and of (2) II. johannaeni, reared either from Plithorimaea 
out of Its cocoon or another host. 

Bpider mites affecting orchard and garden frntts, It. II. Smith {Idaho 
Bia, Circ, 25 {1922), pp, 8, figs. 3 ), — The author here gives a brief summary of 
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information on tlirtMi speci>s of itnportaiice that occur in Idaho, namely, the 
Iwo-spottod spider milt* or red spidtM* {Teiranyvh loi tvlariiiH h ), the clover mite, 
and the Kuropean red mite {Poratc.tranychvs pilosns i \ & F. ) 

foods— HUMAN NUTRITION. 

Digestibility of raw rice, arrowroot, eanna, cassava, taro, tree-fern, and 
potato starches, (\ F. 1 jANg\n ouTJiv and H J. J>r:rhL. jjg (Jout JiioL <'hrn\., 
r>J 1. PP 2r}l-2(U ) — Tlie stmly of th(' dig<‘s1 ibil ity el' law starelies 

(1C. S. U.. 42i, p. ;i(»ro has he<‘ii exttmded to nee starch and s(‘\eral root and 
tubei' starclies, llu* method followed being exactly the saim* as in the j»re\musly 
leiiorted studies. The various stan-hes used, and their esumated digestibility, 
wet e as fol lows : 

Kaw nee starch 100, true anowroot {Maranfa unntd inacra ) Dh.T, eoin- 
menaaJ airowroot (Zanna /londuiHf} S2 a eanna {('(unia ahUts) .1.4.8, cassava 
( Manihot iitiliHsiuKt ) OSS, tare root < ('alminnn voiitvnsm or ('nloi <‘s(‘ulci(,ta ) 
OSS, and tree t‘<*ni {('ilKfimin n/<‘a:/c,so) 08 4 i>er cent. 'Ida* exiuoiment with 
potaio stai'eh was n'[>eafe<l. using a snialhu' ainoiint. Tlu* average of two de- 
terminations was 07 1 |U‘r ('ent. showing that the smaller tin* ijuantily o( raw 
iHitato slareli tlu‘ luglnu* was th{‘ eoetlieient of digestihihly. 

in ihseussmg thest* le.snlts it i-^ nottal that there is aiiparent Iv a direct rela- 
tmnship helwei'jt the size ol th(‘ slarch granule am! its digi^st i))ility, “ hether 
this i'(4at lonship is accmk-ntal or not has not been «let('rmine(l. Due might 
reiidil> sui)]*os(‘ tluit tlii' huger stareh granule eontained a thicker ctdlulose 
eo^(‘nng and eons<*(ju(Mi( 1\ om^ mou' imi>er\iuus to liie digestm* ttu'inents tliau 
lh(‘ smallei graniih' 4'h<* lactor ot surtaee ariai might also come iiite con- 
sideration, s ne(' llie larger tin* giaiiule tlie [iropoi i u>natel> smaller surfaee area 
for being atta<'k(Ml " 

The iitilizutioii of calciiini uiid phosphorus of vegetuhJes by man, 

X U l»r \ I III- K\\ n K and M F Lomj (»/(o/r. Jiiol Cltati., 52 {JU2^), So. i, pp. 
1 25- 12 1 ) To dtdermim^ the utilization of (aleiuni and plaxjihorns of vegi* 
lahies, t\\<» suhje^'ts, hi'aUliy young women, subsisted for foin da> s on a 
die! se pi.iuned as to a pproviiiiate as elostd.s as jiossihle liie in.iinienauee 
re(] uii'i'iui'uts of nitiogi'ii, phosphorus, and ealeium aceording to Sherman 
( F. S. U, -12, p]) 4oh, ri.dd ; It. p. ot>8). This period was followial h> one of 
seven days in w hii h the diet of «uie of liie subjects w as altered h.\ suhstituruig 
h.r» gm. of plmsphonis from \egetahle stmrees for an equivaieiit amount 
obtained troin milk, beef, and eggs, and that of the seeoml sulijc'ct by the 
addition of O.h gin. of \egetohle phosphorus to the diet of the first period. 
TJie halaiKV of nitrogen, jdiosiihorus, ami ealciuin was determined for the 
entire period. Tables are given of the kinds and amounts of lood eonsumed, 
with the daily intake of calories, protein, calcium, and pliosphoriis and th(‘ 
oii(])ut of calcium, i)hos]diorus. and nitrogen. 

The urine iluring Die vegetable period was in both subjects of lowiu' Hdon 
concentration than in the preliminary period. In the first [leriod the balance 
of all three elements was iiegati\e for the first subject, and that of pliosphorus 
and nitrogen slightly negative and of calcium decidedly negatixe for the 
second subject. In the second period, the first subject had a iiegathe nitrogen 
and a positive calcium and phosphorus balance, and the second subject a 
positive balance of all three elements. 

Tile data are thought to indicate tliat calcium and phosjdiorns dcriv(\l from 
vegetables are capable of meeting the vegetable needs of man. 

Dehydrated pumpkin flour, A. W. Christik (.Imcr. Food Join., 17 {1922), 
7, pp. 7, 8, fips, 3). — An account Is given of an attempt which has been 
made to deliydrate pumpkin for marketing in the form of a flour. 
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Wheat grown in Alaska makes good pastrjr flour {Amer, Food Jour., 17 
{1922), No. 4i P- B ). — In addition to other data regarding Hour produced from 
wheat grown in the Tanana Valley, Alaska, a brief account is given of results 
of baking tests carried on in cooperation with the Alaska Experiment Sta- 
tions by the Office of Home Economics, States Relations Service. 

“ These samples, while less satisfactory for yeast-risen breads than some 
orf the flours produced in the United States, proved to be excellent for making 
baking-powder biscuits, cake, and pastry products, when judged according 
to volume, texture, flavor, and general appearance. The color of the crumb 
in these bakings was creamy yellow, but not unattractive.” 

The chemical composition of millet flour, G. Quaqijabikllo {li. Accad. 
lAnoei, Comitato Soi. Aliment, [iio^ne] Pub., No. 11, {1921), pp. 19). — Analyses 
are reported of flour obtained from millet {Panicum miliaceum), grown in 
the Province of Lecce, Italy. The average composition of the millet flour was 
as follows: Moisture 13 per cent, nitrogen 8.19, fat 4.09, starch and sugars 
07.57, cellulose 5.02, and ash 1.78 per cent. 

Compared with analyses of other flours the millet flour is distinguished by 
its richness in cellulose and fat and its low content of protein. 

Foods and drugs, J. M. Bartlett {Maine Sta. Off. Jnsp. lOS {1922), pp. 
24 ), — .This reports the results of examinations made under the State pure food 
and drug law of a number of samples, including nonalcoholic beverages, ice 
cream, opened clams, lemon extract, vanilla extract, artiflcial or imitation 
vanilla, vinegar, and miscellaneous food samples, and drug products. 

[Experiments in electrical cooking] {Hotel Mo., 30 {1922), No. 352, pp. 48, 
49). — Some information is given regarding the successful use of electrical ovens 
in a hotel as well as data regarding kitchen equipment, refrigeration, ventila- 
tion, and other topics. 

Camp cooking fires, L. Plumley {Amer. Cookery, 27 (l£f22). No. 2, pp. 108, 
109, 140 , 142 ). — ^A discussion of camp cookery. 

Housekeeping in Holland {Table and Housekeepers' Jour., 71 {1922), No. 
1823, pp. 64, 65). — This descriptive article contains considerable information 
regarding food supply and related topics. 

Tropical messes, J. B. Barky {Afnet\ Cooket'y, 27 {1922), No. 2, pp. 95-99, 
figs. 2). — In this article, descriptive of the experience of a group of men in the 
educational service of the Philippines, much information is given regarding 
housekeeping under local conditions, food preparation, household supplies, and 
similar topics. 

Food control {Hotel Mo., SO {1922), No. 352, pp. 66 , 68 , 70 ). — A digest of a 
pai>er presented at the Hotel and Restaurant Show in Chicago, outlining the 
author’s system of storeroom management, accounting of supplies, and similar 
information. '' 

Applied dietetics in outpatient departments, M. J^add {Amer. Jour. Dis- 
eases Children, 24 {1922), No. 3, pp. 211-217). — ^This paper, read before the 
American Pediatric Society, in Wasliingtoii, D. C., May 1, 1922, discusses the 
organization of food clinics as adjuncts to medical outpatient departments of 
childrens’ hospitals. 

“ Clean food ” campaign is l>elng launched {Arner. Pood Jour., 17 {1922), 
No. 7, pp. IS, 14 ) • — The aims and objects of this article, descriptive of a move- 
ment being carried on by means of education and publicity work In New York 
City, are to bring about the more careful handling of food pnKiucts. Informa- 
tion about the scope and extent of the work is Included. 

Hecent applications of the principles of nutrition, H. Violle and T. 0. 
]MBaa«iLL {Amer. Jour. Pub. Health, 12 {1922), No. 7, pp. 568-574, figs. 2).— 
Essentially a description of Pirquet’s nem system of nutrition. 



1922J 


FOODS — HUMAN NUTTtmON. 


765 


The minlmain nitrogen expenditure of man and the biological value of 
various proteins for human nutrition, C. J. Martin and R. Robison 

{liiochcm. Jour., 16 (1922), No. 3, pp. l/Ol-JjJp, Jtps. 8 ). — In an extended series 
of experiments in which the autliors served as subjects, a study was made 
of the inlnlrnum nitrogen expenditure on a carbohydrat^-fat diet and of the 
biological value of wheat and milk proteins, calculated from Thomas’s defini- 

, , body nitrogen spared 

tion of this value os 

In reporting the investigation a critical survey of the literature on the sub- 
ject of tlie minimum protein requirements of the body is given, together with 
a discussion of the factors wdiicli must be considered if valid results are to 
be obtained in such determinations. For this and tlie detailed presentation 
of tlie results obtained in the present investigation the paper should be con- 
sulted in the original. The general conclusions drawn are as follows: 

The minimum nitrogen expenditure by tlie urine was somewbat less than 
(1.088 and 0.035 gm. per kilogram for the two subjects, respectively. t)n taking 
a diet of carbohydrate and fat of adequate calorie value the nitrogen excreted 
in the urine falls in a regular manner, approaching a minimum in from live 
to seven days, and on resuming an ordinary mixed diet the nitrogen excreted 
rises in the same manner. The mean biological value of the nitrogen con- 
tained in whole wheat, as iletermlnod by six experiments on each of tlie two 
subjects, was 35 and 81 per cent, while the mean biological value of the nitro- 
gen of cow’s milk, as determined by three experiments upon one subject, was 
61 per cent. It is consl<lered that biological values arriveil at from experi- 
ments of comparatively short duration have a limited sigiiiticaiK‘e, and that 
the application of Thomas's method of determining the biological values is 
justihed in the case of broad, doubtful with milk, and impossible wltli gelatin. 

Studies in creatin and creatiiiin metaboUsm. - IV, On the question of 
the occurrence of creatinin aiul creatin in blood, ,1. A. Reiirk and S. li. 
Benedict (Jour. Biol Ohem , 52 (1922), No. 1, pp. 11 Tlie autliors discuss 

the question of the existence of creatinin in the blood and report a study of 
(his question along several dilTerent lines, including the aiqilication of certain 
creatinin reactions to both blood (iltrates and pure creatinin solutions and to 
creatinin added to the blood: a comparison ol tiie telative lH*bavior of true 
creatinin and the blood creatinin, both before and alter C(>nversion of possible 
creatin into creatinin; and attempts to remove true creatinin from pure solu- 
tions or from blood filtnitt*s. The results of these studies have led to the con- 
clusion that creatinin does not exi.st in the blood in detectable (piun titles, and 
that the so-called creatinin as obtained by the A arious methods employed for 
determining creatinin represents anotlier chroinogeiiK' vsubstame of unknown 
nature. Tests for the presence of creatin, such as the method of Benedict, 
are considered to furnish satisfactory evidence that creatin may occur in the 
blood in very appreciable amounts, and that the blood creatin is a waste 
product possibly eliminated in the urine as creatinin or as urea. 

Studies on uric acid, I, II, G. W, Pucher (Jour. Biol. Vhem., 52 (1922), 
No. 1, pp. S17S34 ). — Two papers are presented. 

I. Examination of the variables in the Folm and b'w uric odd method (pp. 
317-327). — This paper reports a study of the limits of accuracy of the Folin- 
Wu method of determining uric acid (E. S. R., 41. p. 13). The data presented 
are summarized as follows : 

“Within the accuracy of the colorimeter (2 to 3 per cent) the readings are 
proportional to Uie amount of uric acid present without applying any correc- 
tions. Uric acid must be precipitated in neutral solution by silver lactate and 
only under these conditions are consistent quantitative results obtained. The 
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precipitation of uric acid ia very sensitive to mineral acid, but practically 
unaffected by lactic acid. Temperatures below 26“ O. have no effect on the 
solubility of sliver urate. Recovery by Folin and Wu’s technique is consistently 
about 75 per cent. The loss must be due to mechanical retention or absorption 
by the precipitated i)roteins. By using trichloracetic acid as the protein pre- 
cipitant only a 56 per cent recovery of uric acid could be obtained.” 

II. A modi fiat ian o/ the Folin and Wu uric acid mettwd (iqj. 829-334). — To 
avoid the loss of uric acid o<*curriiig during the coagulation and precipitation of 
proteins as described in the above paper, the author re<*ommends heating the 
solution before liltration. It has also been found practicable to combine three 
of the Folin reagents into one solution, thus simplifying the technique. Tlie 
solutions combined are tbe sodium sulphite, sodium cyouid, and sodium carbon- 
ate, The iiioditied metliod is presented in detail. 

Salivary secretion in infants, C. Nicory {Hioehem, Jour., 16 {1922), S, 
pp. 387-389). — A brief report is given of an examination of the ptyaliii of the 
saliva of 80 infants of different ages from a few hours after birth to one year. 

The saliva in all cases contained ptyalin, tb(‘ amount increasing gradually 
up to one year, when the composition of the saliva became identical with that 
of the adult. The quantity of ptyalin present also varied with the general 
condition of the child, being greater In strong tlian in wetik i-hildren. In view 
of these results and the observation that many of tlie infants were re(‘eiving 
starchy food and suffering no digestive trouble, it is assumed tl»at diastase 
must be present in tbe pancreatic secretion of infants. 

Pood, health, and growth: A discussion of the nutrition of children, 
L. E, Holt {Neiv York: Macmillan Vo.. 1922, pp. X-\-273, fifjs. 24) > — This volume 
consists of tivo lectures which were given at the Medical School of Stanford 
University in December, 1921, on the nutrition of children. The topics of the 
several lectures are as follows: Nutrition in relation to grow’th. to mental 
progress, and to resistance to disease; the food requirements of children during 
the entire period of growdh ; the conditions upon which are bused the require- 
ments for protein, fat, carbohydrate, an<l mineral salts and the i)ercentage of 
the different food constituents in the diet of children; vitamins; and practh'al 
mean.s by which tlie nutrition of children may be improved. 

The food requirements of children. — III, IV, L. E. Holt and H. L. Falks 
(Awer. Jour. Di-neases Children, 23 {1922), No. 6, pp. figs, 2; 24 {1922), 

No. 1, pp. -^.^--55, figs. 4)^ — ^These two par>ers eontlniie the discussion of the food 
requirements of children previously noted (E. S. R., 46, p. 756). 

In the first, the possible functions of fat as a purveyor of vitamin A, as an 
essential factor in mineral metabolism, particularly of calcium, and in protein 
metabolism, as a regulator of normal conditioiis in the intesUne, and as an 
important source of energy are descrilxHl, with references to the literature. 
Estimates of the amount of fat wdiich should be taken by infants and older 
children are made on the basis of the composition of human milk and of the 
fat intake of the 100 children observed in the previous study. 

The estimated fat intake of infants is given as 4 gm. per kilogram daily 
for nursing infants, and 3.5 gm. for infants taking modifications of cow's milk. 
The fat intake of the older children averaged over 3 gm. jmr kilogram per day 
for children under 6 years of age, and about 3 gin. for the rest of the growth 
period. On the basis of these figures and the evidence that fat is an Important 
and ne<*essary component of tlie diet, it Is recommended that the diet of the 
child should contain as much as 4 gin. of fat per kilogram daily at 1 year, 
that this amount should be reducc<l to almut 8 gm. per kilogram at 6 years, and 
that this value should be maintained throughout the remainder of tlie growth 
period. 
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In the second paper an examination has been made of available data on 
the carbohydrate consumption of children, the chief source of data as before 
ctaisisting: <»f observations of the actual carbohydrate intake of 100 healthy 
children from 1 to 18 years of age. ('harts are given sliowing the values in 
grams of the total carbohydrate taken daily by these children, ai\d the corre- 
sponding values in grams per kilogram of body weight. Tabulations are also 
given of the average intake, according to age. of total carbohydrate, of the 
calculated proportions of starch and sugar at ditferent ages, and of tiio percvnt- 
agt‘ of the total carholiydrate taken as dift'erent sugars. 

The average^ carbohydrate intake of all of the sul)jects r€;gardless of age was 
about 10 gin per kilogram of body wt‘ight. The total intake showed a tendency 
U. increase with fair regularit.v with age, and the intake i>er kilogram of body 
weight to de(*reas<‘. While the proj>ortion of sugar ranged from 27 to 82 per 
( ent of tlH‘ total carbohydrate, more than Iw'o-thirds of tlie values were betwe^m 
40 and OO per cent, the average of all eases being 51 ])er cent. The sucrose 
intak(‘ showed a steady increase up to the ele\enth year aiul then a marked in- 
crease during adnleseeiice. A large j>roportion of the sugar was supplied by 
fruits. 

In discussing 1 Ih‘ optimum iMHiuireinent oi carholi.v drate, attention is called 
tt» the disa<l\ antages resulting from too high a proj)ortjon of carbohydrate, such 
as abnormal deposition of fat, digesthe dlsturbanci^s, and the ineMtahle re- 
(UiiTion of fat and protein In this eonm*ction it is emphasiz(‘d that too great 
a reliance upon \eget ahli* proteins in place of animal results in excessive car- 
hohytlrate intak<*. It is thought (liat the carbohydrate re^iuiremenl can best he 
estiniateil liy subtracting fnun the total caloric need the calories supplied by 
lla‘ needed amounts of fat and pvottun as recomnumded in the previous studU*^8. 
dTiis \\oul(l amount t<i allowing about 12 gin. of earbohydrate per kilogram at 1 
year, decr(*asing to about 9 and 10 gm. at 0 years, and maintaining this value 
Ihrougliout the remainder of the gro^^th i>eriod. An increase in the total 
(aloric ne(*d on account of increased activity may he stipplied by carbohydrate 
alone. 

The nioditicatioii of cow’s milk in infant feeding, K. Puiti iimu) {Lfinivt 
f/.o/zdoa], i.922, /, A"o. i7, pp. SS8-8J/0)- "Of interest in this disimssion (»f modi- 
h(ations of cow's milk for infant feeding is tlie suggi‘S(ion of the use of a 
))one and veg('ta))l<' broth to siU)idement ilie usual ingredients of modilleil milk 
with a view to supiilyiiig other neede<l materials, such as salts, extractives, 
\itamins, hHithin, and cholesterol. 

The broth is prepared as folhovs: “Take 1 Ih. of hones and chop them up 
well so as to oi>en ui) the marr(»\v cavity, a<ld one tablespoonful oi vinegar and 
1.5 pints of water, allow them to simmer for about eight hours, and then luld 
a handful of mixed vegetables such as cabbage, P>russids sprouts, spinach, 
roots, lentils, etc,, with a few sprigs of Irish moss and allow to simmer for 
one hour longer. Then strain ami allow' to set into a jelly.” 

The fonnnlu in wdiich this broth is used is milk of average* (juality 10 o/.,, 
3,3 per cent cream 1 oz., sugar (lacto.se at tirst hut later lactose, maltose, and 
«ucTO.se mixed) 1 oz., broth 4 oz., and water to make 1 pint. It is considered 
advisable to give orange juice in addition. 

Further coatrlhutioiis to the knowledge of organic* foodstuffs with 
specific action, VII— X, E. Abdebhalden {Pfiilger'H Arch. Phmiol., 191 
pp. 268-^01, fign. 18; 192 (1921), No. 4-^. pp. 163-182, figa. 25).— These four 
papers continue the series previously in>ted <E. S. U., 40, p. 470). 

In the first paiier (No. VII), by the senior author and E. Wertheimer, the 
results are nTUU'teil of u study of the efftHl of ilifferent substances on the 
gaseous metabolism of various tissues, this study being undertaken with a view 
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to determiniug the nature ot the active eoxustitueut of yeast and bran. In- 
creased metabolism was obtained with glutamin, glutamluic acid, pyrrolidine- 
carboxylic acid, tryptophan, rape oil, cod liver oil, various organic acids, 
hexose phospliate, glycero-phosphates, arsenites, and various antiscorbutic 
extracts. Yeast extract was found to accelerate plant respiration. 

In the experiments reported in the second paper (No. VIII), guinea pigs 
were used as the experimental animal. When fed on scorbutic diets these 
animals showed a lowered gaseous metabolism which was raised by yeast 
administration. Experiments were also conducted to determine the effect of 
cystin and of peptone from feather, hair, and guinea-pig skin hydrolysis on 
the growth of hair. Negative results were obtained in all cases. 

In the third paper (No. IX), it is noted that pigeons which are kept without 
food for a number of days and then are given yeast pelk^ts for a day or two 
before being put on a polished ric'e ration take their food better than when 
they are given polished rice after a starvation period without the preliminary 
yeast feeding. It is reported that In iiigeons suffering from alimentary 
dystrophy (deliciency disease) there is a decided decrease in the number 
of red blood cells, and that the hemoglobin content of the blood sometimes 
runs parallel with this and sometimes shows higher values. 

The fourth paper (No. X), by the senior author and E. Wertheimer, is 
essentially an ainplihcation of papei's III and Vlll. 

Vital factors of foods: Vitamins and nutrition, C. Ellis and A. Ij, Mac- 
LKOD {New York: D, Van Nostrand Co., 1922, pp. XVII-{-S91, fiys. 22). — This 
volume “ aims to furnisii all essential facts regarding vitamins and to bring 
together the literature on tlie subject, thus to supply not only a textbook but 
also a reference volume of a thoroughly comprehensive nature on these special 
but higlily important phases of the nutrition problem.” 

Vitamin problems, A. Habden {Nature [London!, 110 {1922), No. 27^8, pp. 
14--16 ). — A brief and concise summary of present knowledge of vitamins. 

Vitamins in canned foods, E. F. Kohman {Nail. Canners Aasoc., Research 
Lab. Bui. 19-L {1922), pp. 92). — For the Information of canners a critical sur- 
vey has been made of the literature on the eff'ect of heat urKui vitamins. The 
data thus obtained are tabulated with literature references. Ih’eceding these 
tables is a general discussion of the nature of vitamins, together with a sum- 
mary of the iirincipal conclusions. 

On the basis of the evidence reviewed, canned foods are considered to be 
practically us rich In vitamins A and B as the corresponding raw products. 
In acid products tlie destruction of vitamin O in cunning is negligible, while in 
less acid foods such as animal and most vegetable products a considerable de- 
struction of vitamin O takes place. On account of the absence of air in process- 
ing, there is thought to be less destruction of vitamin O in ctinning than in 
ordinary cooking. 

Fish-liver oils and other liighly potent sources of vitamin A, S. S. Zilva 
and J. C. Dbummond {Lancet [London!, 1922, /, No. 25, p, 121^8). — This paper suii- 
plements one previously noted on the vitamin A content of Msh-liver oils (E. S. 
R., 46, p. 567). Examination of numerous samples of cod liver oil prepared in 
the usual way by subjecting the livers to direct steam or by steaming them in 
Jacketed pans has shown that, while the direct steam process is slightly more 
destructive than the steam-jacket method, the destruction of vitamin A by 
either process is of sucli a low order as to be negligible, as is also the further 
destruction in the process of claritication. 

The potency of cod roe as a source of vitamin A is shown by the fact that 
dally doses of from 0.025 to 0.05 gm. proved sufficient to Induce growth in rats 
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on a Titamln A free diet. It is also reported that liver oils of the ling, skate, 
shark, plaice, and pollock are of the same order of potency In vitamin A as cod 
liver oil. Various commercial cod liver oils and several samples of Newfound- 
land cod liver oils have been fonnd to be as potent as the most active Nor- 
wegian oils. 

Synthesis of vitamin A by a marine diatom (Nitzschia closteriiim) 
growing in pur© culture, H. L. Jameson, J. C, Dhummond, and K. H. Cowaro 
(Biochem. Jour., 16 (1922), No. 4, pp. J^82-/f86, i). -Further evidence that 

marine animals depend upon the marine flora for their supplies of vitamin A, 
as shown in previous work by Coward and Drummond (E. S. R , 46, p. 356 > 
and by Hjort (E. S. R., 47, p. 661), is furnished in data showing that pure 
cultures of a common marine diatom (N. closieriurn) grown in Miquel’s solu- 
tion or sterilized sea water synthesize large amounts of vitamin A. This or- 
ganism in amounts of about 0.08 gm. dry weight daily causM resumption of 
growth in rats on a vitamin A deficient diet. This amount of diatoms repre- 
sents approximately 4 mg. of fat, thus Indicating that the diatoms are ex- 
tremely potent as sources of vitamin A. It is of Interest that In addition to the 
characteristic pigment of the brown algae, fucoxanthln, the dried organisms 
were found to contain chlorophyll and relatively large amounts of the lipo- 
chrome pigments carotin and xanthophyll. 

The origin of the vitamin A In fish oils and fish liver oils, .1 C. Dri^m- 
MOND, S, S. ZiLVA, and K. IT Coward (Biochctn. Jour.. 16 (1922), No pp 
518^522). — The data presented In this paper supplement the above study, and 
furnish convincing evidence that the origin of vitarniTi A in fish oils can be 
traced back to its synthesis by marine algae. 

Four samples of ]>lnnkton were found to he liighly potent in vitamin A. 0.1 gm. 
of the diied material promoting rapid growth in rats on a vitamin A deficient 
diet. Sinc(‘ the plankton liv(* largely on diatoms such as the one noted In the 
above paper, it Is evident that the vitamin has been transferred from the 
diatoms where it is syuthe.sized to tlio plankton. Similarly, various small fish 
and other marine organisms used as focsl by the higher fish, such as cod, were 
found to he rich in vitamin A. Rapid growth resulted from the administration 
of 0.1 gni. daily of caplin, 1 gm. of sprat, and 0.4 of young herring, and good 
growth from 4 gin. of muscle, 1 of periwinkle, and 0.01 gm. of the unsaponlflable 
matter of shrimps. Of these species, the periwinkle feeds directly upon algae, 
and it Is of Interest in this connection that the fat extracted from the peri- 
winkle is dt'eply colored with chlorophyll and other pigments. 

Studies on qualitative undernutrition. — I, Rat beriberi, F. Hofmeister 
{Biochem. ZUchr.. 128 (1922), No. 4-6, pp. 540-556, ffp. 1) — This paper presents 
an elaborate description of the symptoms and anatomical clianges in rats siiF 
fering from a lack of vitamin B. 

In the author’s experience four definite periods can be distinguished in the 
course of the disease. The first Is an incubation period or prodromal state, 
characterized by loss of appetite and weight after a preliminary period In 
which there may be a slight gain in weight. This first period generally lasts 
about 20 days when the diet is completely lacking in vitamin B. If the diet 
contains traces of vitamin B the period is prolonged. This period is followed 
by a state of ataxia, characterized principally by loss of initative and lack of 
muscular control. The third period is characterized by spasms, and the fourth 
and last by paralysis. The last three periods may follow one another in rapid 
succession or with an Interval of a few days. In very acute cases the third 
period may be entirely lacking, the animal becoming paralyzed after losing the 
control of Its muscles without passing through the spastic state. 
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The anatomical chnn^fes observed are summarized as follows: In rat beriberi 
an anatomically recojmizable degeneration of the peripheral nerves is com- 
pletely lacking even in the most pronounced cases. All of the severe cases are 
accompanied by alterath)ns in the central nervous system, particularly intdtlple 
hemorrhages in ti)e cerehelhim and at the base of the brain, and degeneration 
of the nerve cells. The extent and severity of the liemorrhages correspond 
closely to the intensity of tin* various sympt<mi8 during life. They are lacking 
or scanty In cases in which the diagnosis of beriberi bas been doubtful. 

The pathologlcal-anfltomical diagnosis is, therefore, considered to he not a 
form of })olyneuritis but multiple hemorrhages of tlu* bralu similar to those 
observed in hemorrhagic encephalitis or chronic poisoning with lead and 
arsi^nic preparations. On tins basis the function of vitamin B is considered to 
hh as follows: The functioning cells of the nervous system, the ganglion cells, 
reqiiin* vitamin R. Tf this is lacking they quickly stop functioning and 
degenerate. In man and fowls the i)erlpheral nerves are affected iirst and to 
the greatest extent, and in rats and pigeons the central nervous system. 
Whether the hemorrhages are due to a direct starvation of the vascular i>undles 
independent of nerve dt'generation, or whether the alterations in tlu' vascular 
system are dependent on tlie nerve stai’vation, has not yet been determined. 
The occurrence of edema in certain places is thought to indicate a permeability 
of the vasf‘ular tissues similar to that in scurvy though dilToreutly localized. 
That lack of vitamin B is not concerned with the starvation of the nerve cells 
alone is thought to be indicated by its inhibiting effect on growth. It is 
emphasized in conclusion that while lack of vitamin B is primarily concerned 
with derangement of the nerve cells, its signlftcance in intermediary nietal>olism 
and its function to <itlier organs must not be overlooked. 

Snnlif^ht and rickets (Brit. Mrd. Jour.. No. pp. 611. 6J?i). -\u 

editorial discussion of recent paiK»rs on the etiology of rickets. 

Ultraviolet radiation in rickets. — Kfl'ect on the calcium and inorganic 
phosphorus concentration of the serum, B Kramkk, 11. (\vspakts, an<l J. 
Howland {Amer. Jour. dhildreu, (1922), No. /, pp. 20-26, .H. — 

Five children, four (H)lored and one white, showing clinical and X-ray evidences 
of rickets, >vere given ultraviolet light treatment by daily exposure to the 
rays of a mercury vapor quartz lamp, lloentgeiiograms were n\ade before 
and several times during tlie treatment, and determinations of the calcium and 
inorganic phosphate of tlie bloml seniin were made at least tliree limes during 
ilie treatment. The treatment was followed in each case by healing of Hie 
rachitic process in the boncs and l^y an increase in the inorganic phosphorus 
concentration of the serum. The colored children are said to have requlre<l 
no more intensive treatment than did tlie one white child. 

The inorganic phosphate* content of hr«»ast milk of mothers with normal 
and with rachitic infants, L. von MKywENBUiKj ( Nufrr. Jour. J)i»easev Children, 
SJf (1922), No. 3, pp. 200-203 ). — The inorgjuiie* phosphate content was deter- 
mined of the milk of 17 mothers of nonrachitic infants and 11 mothers of 
rachitic infants, and similar determinations were made on the blood serum of S 
of the infants In each group. 

The average phosiihate content of the milk of mothers of nonrachitic infants 
was 4.08 mg. per 100 cc. and of rachitic infants 4.8 ing. Similar averages for the 
blood serum of nonrachitic and rachitic infants were 5 and 2.8 mg., respec*- 
tively. These results apix*ar to Indicate that the reduction in phosphate of the 
serum of rachitic breast-f<xl infants can not be attributed to a decrease In the 
phosphate content of the milk. 

An ethereal extract of strawberries for the treatment of spme, A. Oas- 
TELLANi and K. C. Bbowntng (Brit, Med. Jour., No. 3201 {1922), p. 718, fig. 1). — 
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In this preliminary note a convenient apparattia for the continuous extraction 
of a solution wlti\ a lij^ht solvent is described and illustrated An alcoholic 
extract of fresh strawberries, further extracted with light petroleum ether and 
evaporated on starch in vacuo over i>hosphorus pentoxid, is said to have given 
good results in a limited numl)er of observations in tlie <iietetie treatment 
of sprue. 

Development of the parutyplioicl-enteritidis group fn various foodstuffs, 

S. A. Kosku (JoKr. Infvrl D/s-mvcw, { 1922 ). No /, pp 79 -' 8 H ) ~A stud.v is 
reporte<l from the Bureau of (’heinlst ry, IT. s D. A., of the extent to whicli 
(organisms of the paratyphoid-enteritidis group eaii multiply in various food 
pnxlucts under ordinary household eoiiditions. 

All of the straiTis tested rnjiltiplied readily in the llqinu* of se\(*ral cooked 
vegetables with the exception of sauerkraut. In fruit juices the?’<* was a rajud 
destruction of tin* organism, and in meat products not only a rapid multiplica- 
tion at (ho point of ino<*uIation hut i>enetrntion to other jiarts of tlie product 
(Jrowth in all eases was more rafud at .*17” V. than at low(*r tempera tnr(*s In 
some of the Aeg(*tahles the rapid growth occurring at first was followed after 
the fii-st two (lay^ a decline cMflently eaust^l hy acid production. 

In most (*ases thci-f' was no \ isihle growth of the organism, nor nas the taste 
or flavor siilfieiiuitly altennl to gne e\ idenee of contaminatioii In eonsequenei* 
of inability to detect this (‘ontamination. the necessit.A is «*mpliasi/ed of thor- 
ougii cooking of all foods, (‘specially thos(‘ which have' la'i'ii ('Xiiosed to an in- 
cubation period 

lleport of an <»iitbn‘ak of botulism, <’ (t Bkai i o/oa/ Mcrl. issof 

79 (1922), No J. pp. ,t.h).--Tlie outlircak reported, \Nliich o(*cnrr«‘d at 11i<‘ 
Lakesid(‘ Hospital at Kcmdallvilic, Ind., in Marcb. 192*2. was definitely traced to 
(M)minereiall> cann(‘d spinaeli, which was found to contain type A iiotuliuus 
toxin. Soon of tin* nine p<‘rsons who developtni synqitoins of botulism were 
treabnl witli tyt>o A s(*rum and some of these also with mixed type A and B 
serum. TInuv were four fatalities, including two of tliose receiving serum 
treatment. 

ANIMAL PEODTJCTION. 

Vitality of sperniato/.oa, W S. Anukumox {Kcolurko Sfo fiuL {1922). 
pp. S~36, figti. 7). — This Nvork is divided into two parts 

1. The vitulifj/ of the xpenuatozoa of nome domr.stic (numula (pp. ‘S 25).-- 
The author describes tlu* spermatozoa of the stallion, hull rooster, and man, 
with an explanation of their fonnation, after wddeh a series of experiments are 
reported in which semen of stallioiis and roosters w(‘re esi»eeially studied witii 
r(*gard to composition, length of life, acidity, et<*. 

The spermatozoa in 24 samtdes of vigorous horse semen kept in tlie laboratory 
at 22** C. began to deerr'ase in movement in 2 hours, followed hy complete loss 
of movement in! d liours. At 38° there was a complete loss of movement in 4 
hours. Ordinary light seemed to have no eflPect on the length of life of the 
spermatozoa, though direct sunlight increased their activity hut decreased the 
length of life to less than 2 hours. Temperatures above 44 to 4B° decreased 
the activity and shortened life, though a few sjKjrmatozoa were found to live 
as long as 45 to 50 minutes at this tempemture. Freezing killed the sperma- 
tozoa, but some were able to live for 1 hour and 40 minutes at 0°. 

Semen taken from the testicles of a previously demonstrated fertile rooster 
was found to be inactive, but activity was started by diluting this semen with 
water or physiological salt solution. The properties of semen from roosters, as 
well as semen from bulls and boars, have been found to be similar to those of 



772 EXPERIMENT STATION RECORD. [Vol. 4T 

the horse. All activity of the spermatozoa of the horse was destroyed by the 
addition of solutions of 0.045 per cent HCl, HaSO^, HNO», OaHiOs, or OoIIflOH ; 
0.0675 per cent KMn 04 ; and 0.25 per cent CaHsOH. Normal horse semen was 
found to vary in pH value from 6.94 to 7.51, with an average of 7.81 as com- 
pared with variations from 7.49 to 7.76, averaging 7.58 for semen which was 
inactive. Considerable difference was manifest in the chemical composition 
of a few samples of normal and abnormal semen as shown by analyses. 

To determine the life of spermatozoa in the womb, a number of hens and 
three mares were killed at varied intervals after breeding and the genital 
organs examined for live spermatozoa. The outstanding results of these tests 
indicate that the fluids of the genitals tend to prolong the life of the sper- 
matozoa, as active sperms were found in all hens killed from 6 to 8 hours after 
breeding, though none were found after 15 hours, and in one mare all sper- 
matozoa were very active after 7.25 hours. 

II. Tile vitality of the sjterrnatozoa of some sea animals (pp. 26-36).— This 
is a report of studies and observations on the vitality of the spermatozoa of 
the oyster {Ostrea virginica), hard shelled clam (Venus vicroenaria) , and mud 
snail (Nassa ohsoleta) carried on at the Carnegie Institute for Exi)erlmeutal 
Evolution at Cold Spring Harbor, N. Y., during July and August, 1916. 

The spermatozoa of the oyster and clam were found to he Imraotile until 
activated by the NaCl in sea water. Normal activity was observed in 2 to 
3.5 per cent solutions of NaCl, but greater or less concentrations decreased the 
activity. Dilute solutions of alkalis, as well as 10 to 15 per cent solutions of 
alcohol did not injure the activity of the spermatozoa, whereas very dilute 
solutions of acid were injurious. The vitality of the sperms in the mud snail 
resembles that of the mammals rather than the oyster and clam, due to the 
method of fertilization. 

Animal nutrition work (Iowa Sta. Hgt. J921, pp. S6-~S8). — A progress report 
is given of the studies of the acid-base balance In swine (E. S. R., 47, p. 375). 
The second generation acid-fed sows have farrowed fall litters which are doing 
as well or better than the controls. Rats and rabbits are now being fed acid 
rations and trials to prevent the formation of urinary calculi in western feeder 
lambs are in progress in which acid or alkali is added to the drinking water. 
Rabbits have been found to require more vitamin A than rats or swine. Studies 
of the vitamin deficiency of chickens has been complicated with the occurrence 
of leg weakness. 

Better sil^ige by adding a legume (Arkansas Sta. Bui. 181 (1922), pp. 60, 
61). — ^Two years’ trials by H. E. Dvorachek and R. H. Mason have shown that 
It is not practical to harvest cowpeas with corn for silage, and planted sepa- 
rately they are too hard to mix in the silo. Soy beans have been very satis- 
factory, however, planted with corn, and a larger yield per acre has been 
obtained than with corn alone. As a feed for dairy cows this silage also 
proved 10 per cent more valuable than straight corn silage. Soy beans and 
cane drilled in after wheat proved satisfactory one year but were frosted the 
other year. 

{Experiments with beef cattle at the Arkansas Station] (Arkansas Sta. 
Bui. 181 (1922), pp. 56-60, figs. 2). — The calves of scrub beef cows sired by 
purebred .sires are showing considerable Improvement over their dams, espe- 
cially in the second generation. 

In tests by H. E, Dvorachek and H. E. Reed, beef cows carried on pasture 
until December 1 and then given the run of a stalk field to January 1 were 
used to compare different roughages as feeds for beef cattle from January 1 
until grass time. In 1919-20 cane and soy beans were used, in 1920-21 com 
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silage and cottonseed meal, and in 1921-22 shock corn. The cows were in 
the best condition after wintering on the com silage and cottonseed meal, but 
tins was the most expensive winter ration. The other two rations gave about 
the same results as far as the condition of the cows was concerned, but the 
cane and soy beans could he raised on wheat land, whereas the shock corn 
required the use of the land for the entire season. The conclusion from this 
work is that cattle can be satisfactorily wintered on cheap home-grown 
roughages. 

Fattening cattle (Nebranka Sta. Rpt. 1921, pp. 17, 18 ). — In an experiment 
to determine tlie effect of age on the economy of gain, 10 2-year-old, 10 year- 
ling, and 10 calf steers were fed for 2(M) days on a ration of corn (42 cts. per 
bushel), silage ($6 per ton), alfalfa ($10 per ton), and linseed meal ($50 per 
ton). Tlie average initial weights per head for the lots at the start were for 
the 2 year-olds 784.8 lbs., yearlings 562.2, and calves 380.7 lbs. The respective 
average daily gains for the 200-day feeding periods were 2.21 lbs., 2.21, and 2 lbs. 
at costs per 100 lbs. of gain btised on the above feed prices of $8.94, $7.68, and 
$6.93, respectively. 

In another experiment 50 western steers were divided into 5 lots and fed 
for 127 (lays on tln^ following rations: Lots 1 to 4, corn and alfalfa, with the 
addition of silage in lots 2, 3, and 4, as well as alfalfa molasses meal in lot 
3 and linseed meal In lot 4. Lot 5 re(»eived alfalfa, silage, and linseed meal. 
With alfalfa molasses joeal calculated at $30 per ton and the other feeds at the 
above prices, the costs per 1(X) lbs. of gain were for lot 1 $8.72, lot 2 $10.50, 
lot 3 $13.40, lot 4 $11.75, and lot 5 $12.56. The respective average daily gains 
were 2.15 lbs., 1 83, 1.71, 2.30, and 1.93 lbs. per bead. Lots 1 and 4 were evi- 
dently finished best, as they brought the best prices per i>ound. 

Winter rations for breeding ewes, J. W. Hammond {Ohio Sta. Bui. S58 
{1922), pp, 127-196, figs. itf). --Seven experiments are reporttnl in which differ- 
(‘iit rations, including common home-grown Ohio rougliages, were compared 
for wintering breeding ewes from 1913 to 1920 at the Southeastern Test Farm. 
The ewes used consisted mostly of high-grade Merinos of the C or light B 
types, which were bred to Southdown, Merino, and Shropsliire rams. All 
comparative lots were made uj) as equal as possible as to the breeding of the 
ewes, the rams which they were bred to, age of the ew^es, etc. In experiments 
1 to 4, the lots lettercid A received the same rations as the (correspondingly 
numbered lots, but the A lots w'ere composed <jnly of 2-year-old ewes, wdiereas 
the other lots were composed of ew’es from 3 to 9 years of age. The ewes in 
(experiments 5, 6, and 7 ranged from 2 to 8 years of age. In experiments 1 
fo 4 the feeils consisted of corn, linseed meal, clover hay (composed of some soy 
i)ean and mixed hay), and corn silage made from w’ell-matured corn. 

Comparisons wore made of rations In which all of these feeds were nsed 
(lots 3 and 4), with rations lacking linseed meal (lots 2), lacking clover hay 
(lots 5), and lacking both linseed meal and silage (lots 1). More linseed meal 
was fed to the ewes In lots 4 than to those in lots 3. By comparing the A lots 
with the other lots, it was possible to compare the different rations for aged 
ewes and for 2-year-old ewes. 

In experiments 5, 6, and 7 the feeds consisted of corn, cottonse('(l meiil. 
alfalfa hay, corn stover, and corn silage. Rations consisting of corn and alfalfa 
bay (lots 1) were compared with rations of corn, cottonse('d meal, and 
silage (lots 2), wdth a heavy feed of alfalfa hay (lots 5), medium feed of 
alfalfa hay (lots 6), light feed of alfala hay (lots 7), and com stover (lota 8). 
Lots 3 were fed like lots 2 and 6 on alternate days, and lots 4 were fed like 
lots 2 during the first half of the test and like lots 6 during the second lialf. 
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The data for each test are presented In tabular form, much of which Is sum- 
marized in the following table: 

Summary of results with comparative rations for wintering breeding ewes. 
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* Fed in experiments 1, 2, 3, and 4. 

2 Clover in experiments 1, 2, 3, and 4, and alialia In experiments 6, 6, and 7. 

® Fed in experiments 5, «, and 7. 

* Average only on days when alfalfa was fed. 

Corn stover. 

The results of the work indicate that com silage supplemented with linseed 
meal or cottonseed meal may efficiently and econoniicany replace a consider- 
able part of the clover or alfalfa hay in a ration, bxit it was not efficient to 
replace all the rcuighage with com silage, since ^ lb. or more of clover or 
alfalfa hay per day produced additional vigor and better condition In the lambs 
at birth, and tlie lambs made better gains while suckling than when no bay 
was fed. With only small amounts of alfalfa available, it was found better 
to feed a little regularly than more for a short period. Com stover supple- 
mented witli cottonseed meal and fed with silage was not as satisfactory a diy 
roughage as alfalfa hay, but formed a better ration than when silage was the 
only roughage fed. It was considered economical to feed linseed or cottonseed 
meal, since the ewes were in better condition at lambing time and produced 
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more milk and this showed as better gains In the lambs at the close of the test. 
Tbe amount of protein supplement to feed, however, would he largely deter- 
mined by the price. 

Three years’ experiments In which similar ewes were divided into 2 lots each 
year and fed and cared for in the same manner showed that the variations 
which could l)e normally expected with the same treatment In different lots 
should not exceed 10 per cent. The average weights of fleeces during one year, 
however, differed by 12.5 per cent, and the calculated average daily gains of 
the ewes differed by 16.28 per cent during one of the exi)priment8. 

Wintering the pregnant ewe (Iowa RpU 1921, p 22). — Adding i, 

and 1 oz. of potassium carbonate daily to a basal ration of 3 lbs. of com silage. 

1 lb. of clover hay, and 1 lb. of a grain mixture for 9 ewes having access to 
block salt was found to decrease the salt consumption. The grains of all lots 
were practically the same, but the wool yields of the lots receiving the potas- 
sium carbonate v ere several pounds heavier. 

fFattening lambs at the Nebraska Station] (Nebraska ^>7(7. Rpt. 1921, pp. 
18, 19, SS, 86).— The lamb feeding experiments (K S. R., 45, p 574) at the 
station and at the Scottsbluff Substation wrere continued during 1920-21. At 
the station 6 lots containing 30 lambs each were fed for 112 days beginning 
November 9, 1920, to ascertain the advisability (1) of adding silage to rations of 
corn and alfalfa. (2) of feeding molasses with and without silage, and (3) feed- 
ing linseed meal with and without silage for fattening lambs. All lots received 
shelled corn and alfalfa hay, with the addition in lot 2 of silage, lot 3 of 
molasses meal, lot 4 niolasaea meal and silage, lot 5 linseed meal, and lot 6 
linseed meal and silage The average daily gains varied from 0.258 lb. per 
day In lot 2 to 0.389 Ih. per day in lot 5. The gains were in all cases greater 
and cheaper where no silage was fed. The addition of molasses meal appar- 
ently had no effect on the gains hut increased the cost. IJnseed meal increased 
both the amount of gain and the cost of gain. 

In the experiments at Scottsbluff 12 lots of 25 lambs each averaging 44 lbs. 
in weight were fed for 120 days in experiments to compare the efficiency of 
certain feeds as supplements to alfalfa hay fed ad libitum. The results showed 
that corn produced cheaper gains than dried beet pulp. Cottonseed cake fed 
with com and dried beet pul]) increased gains and lowered the cost. Beet 
tops produced a little more gain at less cost than corn silage, and they were 
cheap feeds to accompany com and dried beet pulp in the ration. 

Sheep-killing dogs, M. W. Cotj, (U 8. Dept. Aar, Farmers' fiuJ. 
(1922), pp. 29, flffs. 2). — This publication deals with the injury which sheep- 
killing dogs have done to the sheep industry as a whole, after which some sug- 
gestions are offered for better control of dogs inclined to kill sheep, followed 
by a digest of the existing State dog laws and the complete text of the Michigan 
act of 1921. 

[Experiments with swine at the Arkansas Station] (Arkansas Nfo. Bui. 
181 (1922), pp. 4^-47, 48, 49, 52-56, fl(f. 1). — Of 3 razorhnck sows purchased in 
1920, 2 were bred at the station by a Poland China boar and 1 had been previ- 
ously bred to a scmb hoar. The latter farrowed 9 pigs, of which 5 were weaned 
and sold at about 8 months of age, weighing an average of 172 Iba each. The 
other 2 sows had litters of 6 and 9 each. The litter of 9 weighed an average 
of 97 lbs. at 5 months of age, and the 4 harrows in the other litter weighed 194 
lbs. at 9 months of age. The 2 gilts from this litter were bred to a Dnroc-Jersey 
boar and farrowed 10 and 11 pigs, respectively, and 9 of the last litter averaged 
72 lbs. at 4 months of age. Two of the original sows, which weighed 72 and 
85 lbs. at the time of purchase, weighed when marketed 210 and 815 lbs., 
respectively. 
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In tests by H* B. Dvoracdiefc et al., basd^feediiig^ as^ compared wltb self-tfeeding 
swine was found to require more labor. The gains and feeds required for gain 
were practically the same. 

Two years* experiments by Dvorachek in wintering brood sows with alfalfa 
hay, cowpea hay, soy bean hay, and tankage as protein supplements to com 
showed practically equal results tot all the hays, but with the cowi)ea hay 
lot, less pigs per litter were farrowed, \^lch averaged more In weight and con- 
tained a larger percentage of strong pigs. The tankage was found to be in- 
ferior to the legumes. The following amounts of hay were consumed per sow 
per day ; 0.17 lb. of alfalfa hay, 0.32 lb. of soy bean hay, and 0.24 Ih. of cowpea 
hay. 

In tests at the stnUon cottonseed meal, peanut meal, and dairy by-products 
have been found to be valuable sources of protein to replace tankage in the 
rations of fattening shotes. Winter rye has furnished more pasture both in 
winter and spring than either winter oats or winter wheat. Alfalfa and red 
clover have also proved desirable pasture crops. 

[Cracked peas v. tankage as supplements to. barley for finishing xdgs] 
{Idaho 8ta. But 129 (1922), p. 9 ). — One lot of spring pigs wms fed cracked 
peas as a supplement to rolled barley and the gains compared with another lot 
fed tankage. The ratio of barley to peas was 3:1 and of barley to tankage 
91 : 9. Approximately equal gains were made in both cases. 

Feeding minerals to ho^ on rape, J. M. Evtard, C. C. Culbertson, and 
W. K. Hammond (Chester White Jour,, 18 (1922), No. 5, pp. 6-8 ). — In a feeding 
exx)eriment which began July 1, 1921, at the Iowa Experiment Station, 12 
lots of 10 plg.s averaging 53 lbs. each on rape pasture and receiving shelled 
corn self-fod and 0.3 lb. each day of a feed mixture of 40 per cent corn germ 
meal, 40 per cent linseed meal, and 20 per cent meat meal, were allowed 
different mineral mixtures and the relative gains and time required for the 
pigs in each lot to average 225 lbs. compared. Lots 1 and 12 wem check lots 
and received no minerals. Lots 2 and 3 received a mineral mixture of equal 
parts of salt and limestone, lots 4 and 6 a mixture of equal parts of salt, lime- 
stone, and spent boneblack; lots 6 and 7 a mixture of 30 per cent salt, 10 per 
cent limestone, 26 [ler cent boneblack, 0.3 per cent potassium iodkl, 10 per 
cent sulphur, 12 per cent wood ashes, 6.7 per cent Glauber’s salt, 5 per cent 
Epsom salts, and 2 per cent (ropperas; lots 8 and 9, 34.36 per cent salt, 11.46 
per cent limestone, 28.64 per cent boneblack, 0.34 per cent potassium iodid, 
11.40 per cent sulphur, and 13.75 per cent wood ashes; and lots 10 and 11, 
38.81 per cent salt, 12.94 per cent limestone, 32.34 per cent boneblack, 0.39 per 
c*ent potassium Iodid, and 15.52 per cent wood ashes. The following table 
gives a summary of the results of this test ; 

Peed consumed and pains made bp pigs receiving different mineral mixtures. 
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It may be noted that all of the pens receiving minerals reached the weight 
of 225 lbs. In less time and required less feed per 100 lbs. of gain than was 
required by cither of the Chech pens. 

[Swine feediiig eacpeviments at the Iowa Station] {Iowa Sta. Rpt. 1921, 
pp. 22, 2S, 2k, 25). — In another year’s results (E. S. R., 46, p. 362) of experi- 
ments to determine the effects on orphan pigs of adding certain substances 
contalniug vitamin B in abundance to the ration, 4 lots of 2 xngs each were 
fed for 120 days on shelled corn, meat meal tankage, and block salt self-fed. 
and 1 qt. of whole milk daily per pig for the first GO days The check lot 
receiving only the above feeds and a lot receiving in addition one cake of 
yeast foam per pig per day averaged 56 and 53 lbs. In weight, re8i)eetively, 
at 120 days of age. Tlie pigs of another lot receiving an additional four 
cakes of yeast foam per pig per day, however averaged 80 lbs. in weight at 
this age. 

Preliminary experiments have shown that swine also need the fat-soluhle 
vitamin for growth. In c'omparing the standard corn belt ration of free- 
choice, self-fed shelled corn, tankage, and salt on rape pasture with com- 
mercial feeds, it was found that in all hut one case the margin above feed 
costs was greater with the corn l)elt ration. Tlio exception was with the 
commercial feed composed of hominy feed, tankage, and suit. 

In tests in which three ol tlie mineral mixtur(‘s noted above (slightly 
modified) were fed to pregnant gilts being wintered in dry lot on shelled 
corn and tankage, th«‘ gilts having access to all tlu‘ mixtures iu separate self- 
fe(Hlers farrow(*d pigs a littler stronger, in better condition, and with larger 
bones than the others. These pigs, however, ate more of the mixture of 
precipitated calcium carbonate and salt than ol the other mixturt'S. 

Tests of different protein supplements with shelled eoni for fattening fall 
pigs in dry lot showed the greatest gains with Swift’s 60 per cent protein 
tankage and fish meal self-fed, followed by the lot receiving only the sup- 
plement of Swift’s 60 per cent tankage. A lot receUing leather meal con- 

taining 80 per cent protein made very i>oor gains. Other supplements used 
include<l Wilson’s regular and degreased tankage and a 40 per c<tmt tankage. 

[Hog feeding experiments at the Nebraska Station] iXrhr(hsk(i Sta, Rpt, 
1921, pp. 20, 21, 2S ). — In two tests carried on with protein supplements for 
hogs on a basal ration of corn and tankage, it was lound that the addition 
of shorts to the ration decreased the gains and incroasiMl the i^ost. Semisolid 
buttermilk, Mllkoline, and Ton Gors powdered buttermilk hog builder in- 
creased the gains, but tine costs of gains were also increased as In previous 

experiments (E. S. R., 45, p. 171). 

One lot of 10 pigs fed for 147 days on a ration of 9 jmrts yellow eom 
and 1 part 60 per cent tankage made average daily gains of 1 01 11 )s. per head 
as compai'od with daily gains of 0.78 lb. made by pigs on a similar ration 
ex(?ept that white corn replaced the yellow com. Tlu* rcvspective costs per 
too lbs. of gain were $15.08 and $16.69. 

Methods and cost of raising pigs to the weaning age, O. T. Guay and 
E. H. Hosteti^ (North Carolina 8ta. But 244 (1922), pp, 15, Hga, S). — Experi- 
ments in determining the methods and cost of raising pigs to weaning age 
were carried on at the Pender farm for 44 years, the Iredell and Edgecombe 
farms for nearly 6 years, and the Gotten Valley farm for slightly less than 
1 year. The hogs used consisted of piird>red Poland Chinas at the Iredell 
farm, purebred Berkahires at the Pender and Edgecombe farms, and grade 
sows bred to p\irebred Berkshlres at the Pender and Edgecombe farms, and 
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grade sows bred to purebred Berkshlres or Duroc-Jersey boars at tbe Ootton 
Valley fann. The sows were bred to farrow In tbe spring and fall, each sow 
having an Individual house for shelter except at the Cotton Valley farm. 
The plan was to have the sows on pasture throughout the summer montlis, 
with supplementary grain feeding in the winter. Records were kept In most 
cases of the feed and pasture consumed, time required in caring for the sows, 
pigs farrowed, and weight of the sows and pigs at farrowing time and at 
weaning time, as well as various other data which are reported in the follow- 
ing table : 


Summary of metTioda and coBts of raising pigs to toeaning age. 


Farm. 


Cotton Valley 

Fender 

Iredell 

Edgecombe.. 


Averages of fall 
Utters. 

A vera^jM (or spring 

Average 
weight of 

, pigs 

from sows. 

Effect of 
shrinkage 
in weight 
of sow. 

Average 
number of 
pigs in 
litters of 
sows. 

Pigs 

per 

litter. 

Weight 

per 

pig 

Cost 

per 

pig. 

Figs 

per 

Utter. 

WeiglU 

per 

pig- 

Cost 

per 

pig- 

In- 
creas- 
ing in 
weight 
diir- 
inu 

STICK- 

ling. 

De- 
crwis- 
ing in 
weight 
dur- 
ing 
suck- 
ling. 

Aver- 

age 

shrink- 

age 

while 

suck- 

Ung 

pigs. 

Perct. 

14.7 

Aver- 

age 

weight 

pigs. 

First 

Utters. 

«... 

AU 

Utters 

of 

same 

sows. 


Lhs • 


Lbs. 

Lbs, 

Lbs. 

Lbs. 
20. 4 


7.08 

26,0 


’ 6‘6h' 

32.5 

14.40 

33.8 

29.5 

8.1 

30.4 

7.0 

*7.4 

0.80 

30.0 

3.90 

5.71 

32.2 

4. 12 

30.6 

30.6 

■+•5.9 

30.3 

0.2 

7.0 

o.a5 

22.8 

3.82 

5 87 

27.7 

4.20 

27.1 

25.1 i 

1 

6.1 

2.5.8 

7.2 

7.2 



Average number of pigs per 
Utter (arrowed by sows weigh- 
ing.- 

Average weight of each pig at 
weaning farrowed by sows 
weighing— 

Cost of raising pigs to 
weaning time (70 days). 

Farm, i 

Under 

200 

pounds. 



Over 
300 ! 

pounds. 

Under 

200 

pounds. 



Over 

300 

pounds. 

Feed comsumed. 



200-250 

pounds. 

250-300 

poimds. 

200-2.50 

pounds. 

i 

250-300 

pounds. 

Before 

far- 

rowing. 

III 

Labor. 

Cotton Val- 
ley 





j Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

17,247 

11,066 

Lbs. 

35,070 

58,062 

Honrs. 
626. 5 

Pender 

6.7 

0.4 

’o.’i’ 

' Lk \ 

1 ^6 

27.8 

34,3 

30.0 

726,7 

IredeU 

4.0 

0.0 

0.1 

6.7 

29.6 

30.0 

29.9 

30.9 

11,603 

39,809 

983.5 

Edgecombe. 

4.8 

6.2 

6.1 

5.9 

24.7 

22.4 

27.3 

30.2 

16,961 

44,941 

1,074.4 


Other data given showed the average cost per pig at weaning time to be In 
litters of 2 pigs $11.42, 3 pigs $8,12, 4 pigs $5.13, 5 pigs $4.75, 6 pigs $4,44, 7 
pigs $3.78, 8 pigs $3.10, 9 pigs $3.24, and 10 pigs $2.58. The number of pigs In 
the Utter seemed to have little to do with the weight of the individual pigs at 
weaning time, though the pigs in the larger litters w^ere somewhat lighter, The 
average number of pigs farrowed perdltter at tbe four farms were very uni- 
form, being 7,8 at two of the farms and 7.4 at the other two, of which 80.8 to 
84.9 per cent were raised except at the Oott(m Valley farm where only 48*6 
per cent of the pigs farrowed were raised due to inadequate shelter. 
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The qaestion of swl&e type {Iowa Sta, Rpt 1921, pp. 23, 24, 62 ).— Ab in 
previous tests (E. S. li., 46, p, 362), tlie small tyi>e of swine was found to be 
excelled by the medium and large types during 1920-21. 

Horse raising in colonial New England, D. Phillips {New York Cornell 
Mein. 54 {1922), pp. 883-941)- — This work consists of a history of horse 
raising In New England compiled from an extensive bibliography which is listed. 
From the lirst Importation of horses, w^hich probably occurred about 1629, the 
horse-breeding operations of New England, having their foundations in Massa- 
chusetts, Rhode Island, and Connecticut, are described, dealing with the diffi- 
culties resulting from free ranges and horse stealing, which was very common, 
especially when large numbers of horses began to be exported to the British 
West Indies for use in the manufacture of sugar, which was being produced in 
large amounts by 1670. 

The importation ot New England horses l)y the British sugar colonies in- 
creased rapidly, with some interruptions, until about the start of the Revolu- 
tionary War, A decrease in the importation of horses which occurred at tliat 
time was not only due to the fact that New England vessels were denied en- 
trance to the British Islands, but also to the development of machinery in the 
manufacture of sugar which used water and wind as power. 

About this time, however, tlie Narragansett pacer was reaching its highest 
stage of perfection, and large numbers of the best animals were exported in the 
succeeding years as saddle horses for the prosperous planters in ("mba and the 
French Islands. Such extensive exportations, as well as a scarcity of pasture 
and tlie development of better roads, with the need for larger and heavier horses 
for harness and draft, contributed mainly to the dispersion of this breed from 
Now England to Canada. Kentucky, and Tennessee. 

[Experiments with poultry at the Arkansas Station] {Arkamas Sta. Bui. 
181 (1922), pp, 49-32). — A summary of the Stale egg-laying contest has sbowm 
that tlie feed re(i Hired to pi-oduce a dozen eggs decreases as the yearly prtiduc- 
tion increases. With average yearly egg productions per bird ot; 137.6 eggs and 
17r>.S eggs, the grain consumed per dozen eggs produced was, respectively, 9.53 
and 6.8 lbs. Single Comb White Leghorns have been found to be more economi- 
cal producers than the other breeds entered In all the contests. 

Some promising results are reported In developing higli-producing hens by 
the use of males whose mothers are high producers. 

By keeping hens for four years it has been found that “ bens lay the ma- 
jority of eggs during their first two laying seasons, and especially during their 
pullet year If they are early hatched.” The old hens also lay mostly in the 
spring when eggs are cheap. 

[Protein for laying hens] (Idaho Sta. Bui. 129 (1922), p. 12), — From the 
first year’s study of the sources of protein for laying hens, it was concluded 
that skim milk was the most profitable source. 

The relationship between the weight and the hatching quality of eggs, 
L. 0. Dunn (Connecticut Storrs Sta. Bui. 109 (1922), pp. 89-114). — A study of 
the relation between the weight of 545 eggs laid by 47 White Leghorn pullets 
and 170 eggs laid by 38 White Leghorns hens from March 14 to April 20, 1921, 
and the percentage hatchability of these eggs is reported. Data were recordetl 
Oh each egg, showing the hen which laid it, date laid, date when Incubation 
bega», fresh weight, and notes on fertility, death of the chick in shell, or 
hatching. The eggs of both the pullets and hens were classified according to 
weight In 2-gnft. classes, showing the percmitage hatchability of the eggs In each 
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class. A summary of these results is given in the following table In which the 
eggs were divided into three classes called light, medium, and heavy : 

The hatching quality of light, meddmn, and heavy eyge from puUete and hens. 



1 

Pullet eggs. 


Class. 

i 

Weight. 

1 

Number 

set. 

Number 

infertile. 

Number 
dead in 
sheU. 

Number 

hatched. 

1 

1 Fertile 
! eggs 
hat^d. 

Lteht 

Om. 

44-61.9 

146 

9 

58 

I 79 

Per cent. 
67.e6±2.85 


52-^60.9 

304 

14 

110 

160 

62.06±1.92 



Heavy 

60-73.9 

95 

2 

52 

! 41 

44.09i:3.47 




1 





Hens’ eggs. 




Class. 

Weight. 

Number 

set. 

Number 

infertile. 

Number 
dead in 
sheU. 1 

Number 

hatched. 

Fertile 

egKS 

liat^ed. 

Liirht 


Gm. 

46r-53.9 

44 

3 

9 

32 I 

Per cent. 
78.0±5.11 

M^um 

54-61.9 

96 

4 

18 

74 1 

80.4±2.79 

Heavy 

61^69.9 

30 

4 

10 i 

16 ! 

61. 6i:6. 46 




The mean weight and hatching percentage of the eggs of individual pullets 
are arranged in a correlation table and the coefficient of correlation determined 
as -1-0.094 ±0.103, which indicates a lack of correlation. A study of the hatch- 
ability of the eggs as compared with the deviation of the weight of the eggs 
from the average laid by the hens, showed that the eggs which batched aver- 
aged 0.37±0,16 gm. less than the mean weight, whereas those which died in the 
shell averaged 0.37 ±0.18 gm. more than the mean weight. As another method 
of studying this problem, the hatching percentage of the eggs lighter tlian 
the mean weight was 6G,29±3.38 as compared with 55.06±3.50 per cent for 
the eggs heavier than the mean weight. Both on the basis of individuals and 
the entire flock, It was concluded that the heavier eggs did not hatch as well 
as those nearer average weight, although “ the effect of deviations in weight is 
so small as to explain only a small proportion of the total in-shell deaths, and 
cun not be regarded as an important cause of the variation of fowls in hatch- 
ability.” 

A study of the influence of certain physical qualities of eggs, mainly 
size and specific gravityt on the fertility, hatching power, and size and 
rate of growth of chicks (Nebraska 8ta. Upt. 1921, p. 25). — Observations on 
958 eggs and the subsequent growth of 150 chicks hatched from these eggs led 
to the conclusions that the specific gravity of eggs is more likely to be influ- 
enced by the thickness of the shell than by variations in the protein or fat 
content, and that no relation existed between specific gravity and fertility, 
hatchabllity, or viability and growth rate of the chicks hatched. 

Chick feeding (Iowa Bta. Rpt. 1921, pp. 28, Several rations are sug- 
gested which have been successfully ^ to chicks. The experiments indicated 
that leg weakness was due to a deficiency of mineral matter. Bone meal and 
charcoal seemed to supply the deficiency when ffed as from 5 to 10 pisr cent 
of the ration. Boiled infertile and dead germ eggs are recommended as sonrees 
of animal protein. During the first few weeks chicks were found to do satis- 
factorily without access to green feed or the ground if alfalfa and gravel 
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were available. The best time to start feeding young chicks was found to 
be at 60 hours of age. 

A study of the nutrient requirements of growing chicks (Nebraska Bta. 
Rpt, 1921, pp. 12, IS). — A brief report of the work previously noted (K. S. R,, 
46, p. 171) is given, as well as the conclusion that yellow corn is better for 
producing growth In chicks than white corn. 

Home tanning, R. W. Frey, 1, D. Clarke, and F. P. Veitch (IJ. S. Dept. 
Apr., Dept. Virc, 230 (1922), pp. 22). —After giving general instructions about 
buying leather and having hides tanned, the authors give directions for the 
tanning of sole and harness leather by the bark-tanning and chrome-tanning 
process and for tanning lace leather by the alum-tanning process. 

DAIRY FARMING— DAIRYING. 

Studies in the growth and nutrition of dairy calves, I— IV^, A. C. McCand- 
i.isH (Jour. Dairy Bci., 5 (1922), Nos. 3, pp. S01-S20 ; 4, Pp. 34S-361). — The four 
following pap(M*s are reported from imestigatioris carrit d on with purebred and 
grade Jerseys, Guernseys, Ayrshires, and Holsteins at the Iowa Experiment 
Station : 

I. The pest a Hon period (pp. 301-305). — Records of 309 gestation periods 
showed that the average was 280 da.vs, which did not seem to be affected by 
the breed or age of the cow, sex of the calf, or season of the yeiir. 

II. The birth iveiphts of calves (pp. 305-312). — Data showing the birth 
weights of 369 calves are tabulated according to the breed, sex, age, and 
weight of cows and length of gestation periods. The weights of the calves 
varied for the different breeds, the Ilolsteins a\cragmg 94 lbs., the Ayrshires 
66, the Guernseys 64, and the Jerseys 54 lbs. For all breeds the average birth 
weights for males were found to be 72 lbs., for females 05 Ihs., and for all 69 
lbs. There seemed to be a slight rise in birth weight of the calves as the 
cows go from 2 to 5 years of age, after which the calves decrease in size. 
With an increase in the weight of the cow the calves increase in weight, but 
the percentage relation between the weight of the calf and the weight of the 
cow decreases with the larger cows, the averages being 7.3 per cent for 7()0-lb. 
cows and 0.1 per cent for 1,200-lb. cows. The length of the gestation period, 
when near the average, and the season of the year seemed to have little or no 
influence on birth weight. 

III. The rate of prowth of dairy heifers (pp. 31 2-320 ).--^The rate of growth 
in 40 dairy heifers is shown by montlily Jive weights, height at withers, depth 
of chest, and width of hocks from birth to producing age, which averaged 29 
months, as well as dally weights for 10 days after biilh on 1 beifer and 4 
bull calves. The studies showed that winter heifers (born between October 1 
and March 81) seemed to reach a little greater weight and larger body meas- 
urements by the time of freshening than did summer heifers (born between 
April 1 and September 80). It was also shown that a fairly constant ratio of 
1 : 25 was maintained between w^elght in pounds and the product of the height, 
depth, and width in inches in heifers of various ages. 

IV. The feed cost of proiving dairy heifers (pp. 348-361). — Data are pre- 
sented showing the feed and pasture consumed In growing the 40 dairy heifers 
used in the preceding study. 

The winter and summer calves consisted of, respectively, 4 and 2 Ayrshires, 
8 and 7 Guernseys, 9 and 8 Holstelns, and 8 and 4 Jerseys. The weights, 
gains and feed consumed, and costs are given for each six-months period for 
winter and suiniaer calves and for all calves. The feeding was liberal to pro* 
duce maximum development. The calves sucked their dams an average of 8.5 
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days after birth. A summary of the feeds consumed and costs, based on feed 
prices in November, 1921, for raising the calves from birth to producing age 
(average 29 months), is given in the following table: 


Average live weights and feed costs per heifer raised. 


Kind of calves. 

i 

i 

1 

•g 

ti 

1 

Daily gain in weight . 

Feed consumed. 

Total cost of feed. 

Cost per pound of 
gain. 


1 

1 

1 

i 

s 

m 

b£ 

1 

1 

1 

|| 


Lba. 

Lbs 

Lbs. 

Lbs, 

Lbs. 

Lbs. ' 

Lbs. 

■ 

Lbs. 

Iktys. 

Lbs. 

Lbs. 


Cts. 

Winter calves 

68 

1,010 

1.09 

1,516 

2,105 

8,045 

4,086 

284 

m 

3,674 

1,128 

1109. 89 

11.7 

Bummer calvei> 

• 64 

041 

1. 01 

1,816 

2,183 

2,861 

4,468 

340 

368 

2,483 

1,301 

102.43 

11.7 

All calves 

67 

982 

1.05 

1,436 

2,135 

2,969| 

4,239 

310 

341 

3,130! 

1,197 

106. 81 

11.7 


[Experiments with dairy cattle at the Iowa Station J (Iowa Sta. MpL 
J921, pp. 25-27, 59, 60 ). — Using a basal ration of corn silage, legume hay, bran, 
ground oats, old process linseed meal, and cottonseed meal for dairy cows, ear 
corn, shelled corn, cracked corn, corn-and-cob meal, and corn meal were com- 
pared as to their milk producing value (E. S, K., 45, p. 777). It was found 
that 1(X) lbs. of corn meal was equivalent to 125 lbs. of corn-and-(?ob meal for 
butter fat production, and that ear corn was 12 per cent less valuable than coru- 
and-cob meal. There was little difference noted between shelled corn, cracked 
corn, and corn meal. 

Raising dairy heifers on a salf-feeder was not found to be satisfactory, as 
the heil'ers got too fat and it was not economical. Data are also given on 
the feed costs of growing dairy heifers and the rates of growth of dairy 
heifers as noted above. 

Cows in high c(*ndition have been found to luxve higher maintenance lequire- 
nients than when in poor condition (E. S. li., 45, p. 776). 

Conclusions are given as to the value of purebred sires for improving scrub 
and grade cows as previously uoted (E. S. R., 45, p. 173). 

Coconut meal, gluten feed, peanut meal, aud soy bean meal as protein 
supplements for dairy cows, A. O. McCandlish and E. Weaver {Jour. Dairy 
Sci., 5 {1922), No. 1, pp. 27-38 ). — Two feeding trials of 150 days’ duration at 
the Iowa Experiment Station are reported, in one of which peanut meal and 
soy bean metil were compared with old process linseed meal, and in the other 
coconut meal and gluten feed were compared with linseed meal for milk pro- 
duction. Three cows were used in the first trial and four In the second. Each 
trial was divided into five periods of 80 days each, the first 10 days’ i*esults 
of each period being discarded because of the change in feeds. During both 
trials the animals were fed a basal ration consisting of corn silage, alfalfa 
hay, and a grain mixture of cracked corn, ground oats, and wheat bran 
(2:2:1), supplemented during periods 1, 3, and 5 with linseed meal, during 
period 2 with peanut meal in the first trial and with gluten feed in the second 
trial, aud during period 4 with soy bean meal in the first trial and with coconut 
meal in the second trial. One part of the protein supplement was fed to two 
parts of the grain mixture. 

In determining the value of the protein supplements, the milk and fat pro- 
duction for one period was to be compared with that for tlie preceding and 
following linseed meal periods. There seemed to be practically no dllfetence 
In the value of these protein feeds with the possible exception of the CQ<mnt 
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meal, with which slightly better production was obtained, though it did not 
prove as palatable as the other supplenjents. Practically no change occurred 
in the live weights of the animals during the tests. 

The InfLuenoe of the plane of nutrition upon the percentage of fat in 
milk and the properties of the fat, C. H. Eckles {Win. Univ, Studies Sci, 
No. ^ {1921), pp, 60-15). — ^This Is a brief report of the work previously noted 
(E. S. U., 36, p. 669). 

The identification of the bovine by means of nose prints, W. E. Pei'ebsen 
{Jour. Duiry Sei., 5 {1922), No. S, pp. 2^9-258, fiys. 6). — After taking nose 
prints of more than 350 cows at the University of Minnesota and elsewhere, 
the author has determined that this would be an accurate and practical way 
of identifying cattle, especially where descriptions of coat color, etc., are of 
little value as marks of distinction. 

The taking of the nose print is accomplished by first wiping the nose dry, 
inking it with a black stamp pad, and pressing some inimeogrnph or newsprint 
paper on a board against the nose. The nose print, while enlarging In size, was 
found not to vary in pattern from 7 W(‘eks to 17 innnihs of age in n nniuher of 
calves. 

Is a preliminary dry milking essential in semiofficial tests? J. B. Fitch. 
U. B. Becker, and P. C. McGii.liard (Jour. Dairy Svi., 5 (1922), No 3, pp. 
259-212, figs. 3). — To determine the effect of leaving from one-eighth to oire- 
fourth of the milk in the udder on the amount of milk given by cows and the 
fat percentage of the milk during succeeding milkings, 40 observations were 
made at the Kansas Experiment Station on 36 different Holstelns, Ayrshires, 
Jerseys, and Guernseys which show'ed that the amount of milk was increased 
in 24 and decreased in 16 cases. The pen'entage of fat was increased in 26 
and decrea.sed in 14 cases, and the amount of fat was increased in 29 and de- 
creased in 11 cases during the two days after leaving the milk in the udder. 
The average of all observations showed an increase of 3.33 per cent in the 
amount of milk, 2.58 per cent In the fat percentage, and 5.82 i>er cent in the 
amount of fat during the same i>erlod. 

The results were determined by dividing each test of 9 days’ duration into a 
2-day obseiwation iierlod after which the cows were milked dry ; a 2-day normal 
official te.st period ; a l-day interval i)eriod, at the last milking of which about 
one-fourth of the milk was left in the udder; a 2-dny abnormal period which 
determined the effect of leaving the milk in the udder as compared with the 
normal te.st period ; and a final 2-day observation ]>eriod. 

The development of city milk supply problems, H. A. IlAiiorNU 
Univ. Studies Soi. No. 2 (1921), pp. 29-^5 Jf) .—TMb is more or less a historical 
sketch of the ways in which certain problems dealing with milk distribution, 
prevention of contamination and adulteration, and bacteriology of milk have 
been solved, with special reference to the part played by H. L. Hussell in 
bringing about these solutions. 

The milk supply of Chicago, A. Amott (Wis. Univ. Studies Sci. No. 2 
(1921), pp. 110-181, figs. 2). — This is a discussion of the source, amount, 
pasteurization, methotls of transportation and distribution, prices, and In- 
siXH'tion of the milk used for supplying the city of Chlaigo, III. 

A study of the practical value of the Frost little plate method in the 
routine colony cotuxt of milk samples, H. M. Hatfieij) and W. H. Park 
(Amer. Jour, Puh. Health, 12 (1922), No. 0, pp. 418-i81, figs. 2). — ^The results 
of a numl>er of comparative bacterial counts in different samples of milk, de- 
termined by the Frost little plate method (B. S. R., 45, p. 176) and the stand- 
ard plate method at the research laboratory of the Department of Health, New 
York City, showed that the little plate count is probably as accurate as any 
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method for routine laboratory work exeept where milk contains over 1,000,000 
bacteria per cubic centimeter or where certain unusual types of bacteria are 
present. 

The rcsistmice of mold spores to the action of sunllgTht* *1- Wisinzikl 
(Wis, Univ, Studies 8cA, No. 2 {1921), pp. 5&-*59). — ^In studies to determine the 
length of time that spores of the common molds could be kept in direct sun 
light on paper In glass petri dishes without losing their viability, spores wert* 
used of Mucor, Aspergillus niger, A. fumigatus, A. nidulans, OMium lactus, 
and FeuidlUtm glaucum. The results showed tliat mold spores were able to 
withstand from 58 hours to 5 days of continuous exposure to sunlight. 

Investigations of abnormal milk, B. Sjollema and X K. van dee Zande 
{Bandel. Oenootseh. Melkk,, 1921, pp. 9-^5). — The analyses of a large number 
of samples of abnormal milk are reported for acidity (titration and pH 
value), oxalic acid content, chlorln, lactose, catalase, calcium oxid, body cells, 
etc. Borne of this milk came from cows immediately after calving and some 
as long as several weeks after calving. By means of chemical analyses milk 
from Influnied udders could not be dilferentlated from milk from udders 
infected with streptococci and other organisms, but the leucocyte count may 
be used for such differentiation. 

Heducing acidity of cream, W. P. Conway {Butter, Cheese, mid Egg Jour., 
IS {1922), No. 25, pp. 26, 28 ). — A table is suggested for calculating the amount 
of lime to be added to sour cream in order to reduce it to the proper acidity 
for churning. 

How to use neutralizer, W. P. Conway {Paeiftc Dairy Rev., 26 (1922), 
No, 26, p. 14) ‘ — Brief directions, prepared by the University of Wisconsin, are 
furnished for calculating the amount of neutralizer to add to sour cream 
before churning. 

Odor formers in cream during souring, P, W. J. Bobkhout and J. J. (). 
i>E Vries {Dept. Landb., Nijv. en Handel [Netherlayids), Yerslag. Landhouwk. 
Onderzoek. Rijkslandbouwproefsta., No. 24 (1920), pp. 1--12, pi. /).— After dis- 
cussing the literature on the subject, the authors report the cultural char- 
acters of an organism isolated by them which belonged to the diplococci or 
streptococci groups and which produced a desirable odor in cream ami butter. 
The aroma was found to be due to the death and decomposition of these 
organisms. An abstract in German is Included. 

[Flavor and keeping quality of butter] (Iowa 8ta. Rpt. 1921, pp. S8, 39).— 
In comparing the butter made from sweet cream and sour cream, it was 
found that the larger portion of the butter made from sour cream scored 
higher for flavor soon after churning, but when kept In storage 9 months tlie 
sweet cream butter had the better flavor. Butter made from sour cream 
pasteurized at 170° F. by the holding method was of slightly better flavor than 
when the cream was pasteurized at lower temperatures. Pasteurizing at a 
higher temperature, liovvever, shortened the keeping qualities of the butter. 
It has been found possible to classify the Streptococcus lacHcug group of 
bacteria according to the odors and flavors produced, rate of growth, and 
temperatures permitting growth. 

The significance of yeasts and Otdia In pasteurized batter, P. W. Bouska 
and J. C. Brown {Wis. Univ. Studies Bm. No. 2 (mi), pp. ISl-^m, figs. 5).— 
A discussion of the influence of (Hdium laetis and yeast on the spoilage of 
butter in storage is given. 

It was shown at a number of creameries tliat by properly pasteurizing the 
cream, using a noncontaminated starter and thorough steam sterilization of 
the equipment, yeasts and molds were practically absent or present in very 
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small amounts in the butter, and that the keeping qualities of the butter were 
materially increased. 

OheesemaMng. on the farm, J. O. MoMh-lan (N. S. Wales Dept. Agr., 
Fortners^ Bui. HI (1922), pp. 5S, fig», 38 ). — ^The author discusses the manu- 
facture of cheese with special reference to farm conditions. The equipment 
necessary is described and illustrated, with directions for its use in making 
Cheddar, Derby, Caerphilly, and other cheeses. 

The bacteriology of ice cream, B. W. Hammer (Wis. XJniv. Studies Sci. 
No. 2 (1921), pp. 182-199 ). — The results of the bacteriological studies of ice 
<Team previously reported (E. S. R., 41, p. 279) and other papers are sum- 
marized. 

The condensation process of preparing an ice cream mix, R. W. Peter- 
son and P. H. Tracy (Jour. Dairy Sci., 5 (1922), No. S, pp. 273-281; also in 
Ice Cream Trade Jour,, 18 (1922), No. 7, pp. 51^56 ). — The report of a study 
of the luetUods of preparation and bacteriological factors concerned in the con- 
densation process of preparing an ice cream mix includes directions for calai- 
latlng the amount of milk, butter or cream, sugar, and gelatin required, and 
the metluxi of determining when the mix has been sufficiently condensed. 

Bacterial counts by the plate method on lactoSe agar incubated at 30® O. 
lor 4 days showed that pasteurizing the mix in the forewarrner at 160-*17O® P. 
before condensing at 130® destroyed over 99 i^er cent of the bacteria in the 
mix. Homogenizing and freezing were found to slightly Increase the bacterial 
counts In the mix, probably due to the breaking up of bacterial clusters. Studies 
of the keeping qualities of the condensed mix showed that it could be kept 
at 32-35® F. for two weeks without being noticeably off-flavor. 

VETEBINABY MEDICIKTE. 

Poisonous action of red buckeye on horses, mules, cattle, hogs, and 
flsh, C. A. Cary (Alabama Col. Sta. Bui. 218 (1922), pp. 20 ). — This is a report 
of investigations of the toxic action of Aesovlus pavia, a shrub which occurs 
in fertile valleys from Virginia to Florida, Arkansas, and in southern Missouri. 
It occurs throughout Ahibama In woods, along streams, and in almost any mod- 
erately fertile soil. The bulletin reports upon tests conducted from 1918 to 
1922, the results of which are summarized as follows : 

** Of the 12 pigs fed some part of red buckeye plant, only 1 that was fed nuts 
at the end of the close of a 15-day test 8hovve<l dullness, sluggishness, and an 
unsteady gait Of the 7 mules and horses fed, or given some part of red buck- 
eye plant, only 3 showed slight effect; one was depressed and weak, mucous 
membranes pale, put head against fence, and then walked backward and for- 
ward. One was originally weak and became weaker and had to be helped up, 
and stools were soft. One exhibited twitching of the upper lip. Of 6 cattle 
fed or given some part of red buckeye plant, 1 exhibited slight symptoms and 
2 exhibited distinct toxic effects. One test of nuts on flsh in water proved to 
be toxic for flsh, 

“ Fresh leaves and flowers seem to be most toxic for cattle, and apparently 
the early leaves and flowers are most dangerous for cattle. At the time the 
flowers and leaves come outf the cattle are more Inclined to eat them on account 
of lack of grass or pasture. Possibly the sugar in the flowers gives tliem pal- 
atabillty. It may be that nuts and roots, or leaves and flowers, are toxic for 
pigs, but these tests do not show it conclualv^y. It is doubtful if horses and 
mules eat red buckeye, and also it is somewhat doubtful if they are susceptible 
to the poisoa/* 
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The clinical symptoms which result from its ingestton Include ** labored, deep 
respirations, and sometimes accelerated respiration and pulse ; temperature may 
be slightly elevated ; motor paralysis, in coordination of movements ; twitching 
of voluntary muscles; at times animal easily excited, and sometimes sluggish 
and sleepy; pupils dilated; at times excessive flow of saliva; usually has an 
appetite for ordinary feed.” 

The recovery of animals Is said to take place upon the removal of the plants 
from the animals* diet. 

The problem of poisonous range plants (Nevada Sta. Rpt, 1921, pp. 10-12, 
flg$, 1?). — Brief reference is made to feeding tests, in which 231 separate tests 
were made by 0. E. Fleming, largely with sheep, on lupines, rabbit brush, bud 
sage, mountain laurel, saltbushes, and buttercup. All of these plants appear to 
have poisonous properties with the possible exception of certain lupines. Rabbit 
brush (Tetradymia) was found to contain a cumulative poison, it being the 
only poisonous range plant tested which has been found to have this property. 
Attempts by M. R. Miller to Isolate the poisonous principle of the saltbush 
(Atripler canescena) have resulted in the separation of a number of substances 
resembling saponlns, which have the property of dissolving or digesting the red 
blood corpuscles. 

The preparation of laboratory specimens as an aid to the diagnosis of 
animal diseases, E. Van Es and E. V. SiftoMORE (Nehraska Sta. drc, 16 
(1922), pp. 8-14, fiffs. 6). — Directions are given for the collection, packing, and 
shipping of specimens of materials to laboratories for diagnostic purposes. 

The vaccination of guinea pigs against anthrax blood, A. Bebbedka and 
Y. DE Tb^vise (Ann, Inat. Pasteur, 36 (1922), No, 7, pp, $62-x566), — Further 
evidence is presented that cutaneous vaccination of guinea pigs against anthrax, 
as previously described (E. S. R., 44, p. 877), confers an immunity against the 
virus contained in the blood of an animal dead of anthrax. 

Bureau of Animal Industry Investigations on bovine infectious abortion, 
E. O. ScHBOEDEK (Jour. Amcr. Vet, Med, Assoc., 60 (1922), No. 5, pp. 542-561 ). — 
This is a brief survey of the i*esults obtained in the Investigations which have 
been conducted by the Bureau of Animal Industry, U. S. D. A., on bovine infec- 
tious abortion, with a summary of the conclusions which have been drawn con- 
cerning the occurrence of the organism in the bodies of cattle, the modes of 
dissemination, channels of infection, test^, treatment, and prevention. Under 
the last-named topic data are presented on the use of living cultures in the 
immunization of nonpregnant cattle. 

In a large herd numbering over 1,000 head of cattle the results from the 
injection of live organisms before conception are given as follows: Treated 
cattle, first year, 13.12 per cent of abortions; second year, 10.29 per cent; and 
untreated cattle, first year, 17.7 per cent of abortions; second year, 14.09 per 
cent. The treated animals in the first year numbered 617 and In the second 
311, and the untreated In the first year 294 and In the second 142. In anotlier 
test. 23 cattle were divided into three groups. Eleven received subcutaneous 
Injections of pure living cultures of abortion bacilli about two months before con- 
ception, 4 received repeated injection of killed cultures of abortion bacilli after 
having become pregnant, and 8 remained untreated after exposure to abortion 
infection by the ingestion of material from actual cases of infectious abortion. 
There was 1 abortion in the first group of 11, 2 in the second group, and 7 in 
the control group. 

The control of Bacteriam abortus infection in cattle by vaccination 
w^h living bacteria, W. L. Wiixiamb (OorneU Vet., 12 (1922), No. 2, pp. 
IK^m; also in North Amer. Vet., S (1922), No. 6, pp. 312^22, 3d4). --This is a 
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critical review of the literature on the attempted control of bovine abortion by 
vaccination with living bacteria. 

In the author’s opinion the recorded experiments upon small groups of cattle 
set aside wholly for experiment are unreliable and contradictory in their results. 
The recorded data from experiments upon groups of herds are also considered 
<0 be generally imreliable in that they are made upon herds which have re- 
cently suffered from “ abortion storms,” In which an abrupt decline in abortion 
rate is to be expected. *‘The data submitted by Schroeder (see above), the 
only data upon vaccination yet recorded in a large purebred herd where genital 
infection has reached saturation, emphatically contradict the claim of value.” 

The present status of vaccination against abortion disease of cattle, 
E. C. ScHROBSDER {Jouv. Amer. Vet, Med. Assoc., 61 (1922), No. 4, pp. 363-37S). — 
In this paper the author calls attention to a number of factors that must be 
taken into consideration before the common use of abortion vaccines should be 
approved, and reports the results obtained in the application of four simple 
tests to 24 samples of alleged suspensions of live abortion bacilli purchased 
in the open market. These tests consisted of the microscopic examination of 
cover glasses prepared directly from the suspensions, a study of the growth of 
the cultures on media suitable for the cultivation of the Bang abortion bacilli, 
the microscopic examination of the growth obtained on the culture media, and 
tests of the sensitiveness of the suspensions to abortion-positive and abortion- 
negative blood sera of cattle. 

The results obtained were such as to condemn 7 of the 24 samples examined 
In the first test, 10 in the second, 7 in the third, and 8 In the fourth test. Only 
5 of the suspensions proved satisfactory in all four tests. The conclusion is 
drawn that vaccination against bovine infectious abortion disease is In the 
experimental stage.” 

[Infectious abortion studies at the Arkansas Station] (ArJcansas 8ta. 
Bill. 18t (1922), pp. 66-69 ). — A brief account of infectious abortion in cattle is 
followed by a discussion of the disease as it occurs In swine. In experiments 
conducted by W. L. Bleeckcr, milk from Infected cows fed either before or dur- 
ing pregnancy failed to produce the disease In pregnant sows. Pure cultures 
of the organism obtuin€*d from infected cows and fed to sows also failed to 
produce the disease. Such organisms from Infected cows, however, produced 
the disease In a number of cases when intravenously injected into sows. Sows 
may become infected after eating the aborted calves or pigs and the afterbirth 
from aborting cows or sows. 

Critical review of recent results in foot-and-mouth disease Investiga- 
tions, M. Seelemann (Centbl. Bakt. [etc.], 1. Aht., Ref.. 73 (1922), No. 17-18. 
pp. 885-^9 1 )» — A review of literature, mostly from German sources. 

Hemorrhagic septicemia (Nebraska 8ta. Rpt. 1922. pp. 10-12 ). — Attempts 
to induce hemorrhagic septicemia In cattle by Injection of virulent cultures of 
Bacillus Hpolaris have thus far been unsuccessful, the inoculation resulting 
in general in a transitory illness characterized by articular disturbances and 
followed by prompt recovery. In only one case lias it been possible to produce 
a pathological condition similar to the natural infection. 

Immune serum against B. bipolaris has been found to afford protection against 
artificial infection, but this protection is of limited duration and in many cases 
the vims used to test the protection remains latent Until after the protection 
expires and then produces fatal infection. Passive immunity can not he changed 
into active by further injections of virulent material. 

Attempts are being made to Immunize fowls against fowl cholera by immune 
samm prepared by injecting goats with fowl cholera organisms. 
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Bacteriological analyses of material sent in from different parts of the State 
have shown that B, hipolaris is seldom the cause of disease in swine and cattle. 

Immunological studies with the Preis»>Nocard< bacillue and Hieir appll- 
caHon to ulcerative lymphangitis in the horse, F. O. Minktt {Jour. Oompar. 
Both, ond Ther., 86 {1922), No, 2, pp, 71-107) —Following a review of recent 
literature on equine ulcerative lymphangitis, a report is given of extensive 
immunological studies in which 10 strains of the I^reisz-Nocard bficillus, all 
but two of which were isolated from lesions of the limbs of horses, were used 
as the Infective agent and rabbits and horses as the experimental animals. 

A few preliminary experiments made with living Imcilli confirmed the liter- 
ature reports that no tolerance could be established in rabbits for the living 
organism. In the later experimental work both heat-killed (from 56 to 60® 
C. for from ^ to 1 hour in tiie water bath) and alcohol-ether-klUed bacilli were 
used. When the killed organisms were injected subcutaneously, considerable 
local disturbance followed in the form of edematous swellings. Intravenous 
injections were followed by a general disturbance in the form of a rise in 
temperature and loss of weight, particularly following the first two or three 
injections. Later in rabbits and in one case in a horse a hypersensitive state 
developed. Large amounts of the killed organisms injected intraperitoneally 
Into guinea pigs caused toxemia, resulting in death or recovery depending 
upon the actual weight of the toxic bacilli injected and the method of killing 
the organism. Alcohol-ether-killed bacilli proved more toxic than heat-killed 
in both guinea-pig and rabbit inoculations. 

Agglutinins, precipltlns, complement fixing bodies^ antitoxins, and possibly 
opsonlns were all demonstrated in rabbits and horses following injections of 
the Preisz-Nocard antigen. By means of serum tests it was found that two 
of the strains differed from the others In serological properties. 

Attempts to apply serological methods to the actual diagnosis of ulcerative 
lymphangitis in the field are also reported. In general the complement fix- 
ation test proved i*eliable but not the agglutination test. 

Further tests of the properties of the serum obtained by the Injection of 
heat-killed and nlcohol-ether-killed bacilli are reported which show that the 
serum is antibacterial inasmuch as it contains lyslns, agglutinins, etc., defi- 
nitely, inhibits growth of the Preisz-Nocard hacillUH ni vitro, and reduces the 
infective power of small doses of living bacilli in vivo. It is also antitoxic, 
as in protective exi)eriments it Is capable of neutralizing several M. L. D. of 
toxic bacilli. 

In discussing the significance of the observations reported, as well as those 
in the literature, the (‘lose resemblance between the organisms responsible for 
diphtheria and the Preisz-Nocard bacilli is discussed. It is thought that any 
knowledge available on the treatment of diphtheria carriers can be applied to 
the treatment of ulcerative lymphangitis. “As in diphtheria, it would prob- 
ably be very advantageous to inject animals with an adequate dose of a good 
antitoxic serum as soon as ceases can be diagnosed. In localities where nqm* 
hers of cases are occurring it would be valuable to inject animals which are 
probably infected with the bacillus <as indicated by heat and swelling of a 
limb or limbs), but In which actual formation and burning of abscesses has 
not occurred. Such early treatment may indeed be the essence ot the whole 
problem, as cases might in this way be prevented from passing Into the more 
inti*aotable chronic or carrier state.” 

tThe agglutination reaction in the diagnosis of tnliereiilosls, W. P. Laa- 
SON, m N. NEiaoN, and P. Y. Chaino (fSfoo. Biept. Biol, ma Med. Proa* 19 
No, 7, pp, 869, 860), — ^To obtain homogeneous sin^nsiofis* of tubercle 
bedlli tor use in the agglutination test, the authors have employed the method 
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previously described by Larson, Hartzell, and Diehl (E. S. K., 88, p. 584) of 
subjecting the bacilli to carbon dloxld pressure for two or more hours, after 
which the emulsion is diluted to the desired standards with salt solution. 

JToime's disease, a cattle menace, B. A. Beach and B. G. Hastings {Wi8* 
consin Sta* But. S4S {192^), pp. 28, /ips. 6 ). — This Is a summary of the status 
of knowledge of Johne’s disease based on investigations conducted by the 
authors In Wisconsin, an account of which has been noted from another source 
(B. S. R», 46, p. 682). Progress reports of work conducted have also been noted 
(B. S. R., 45, p. 284f; 47, p. 482). 

The problem of an unidentified hemorrhagic disease of cattle {Nevada 
Sta. Rpt, 1921, pp. 15, 16 ). — A brief reference is made to studies by E. Records 
and L. K. Vawter of the disease of cattle which occurs east of the Sierra 
Nevada Mountains, an account of which under the name ictero-hemogloblnuria 
has been noted (E. S. R., 46, p. 684). An investigation showed that tliere were 
no more coccidia present in diseased animals than in healthy ones. It was 
found impossible to reproduce the disease by an artificial inoculation of 
Bacillue botuUnua. Artificial inoculation with the two common bacteria, 
B. welolUi and B. oedmiatiena, which were found present nearly always in the 
livers and other parts of the diseased animals, caused a disease very closely 
resembling that occurring throughout western Nevada. 

A note on the period of incubation in hog cholera, M. Dorset (Jour. 
Amer. Vet. Med. A$aoc., 61 (1922), No. 4t PP* S9S-596 ). — Data furnished by 
W. B. Niles on the period of incubation in a limited number of pigs exposed to 
hog cholera are reported and discussed. The animals used were 171 shotes 
varying from 60 to 70 Iba in weight, obtained in the vicinity of Ames, Iowa, 
from Busc^tible stock not previously exposed to hog cholera. Bach animal 
received an injection of 6 cc. of defibrlnated virus blood subcutaneously in the 
loose tissue of the fiank. Dally observations were made of temperature 
changes, first visible symptoms, and loss of appetite. 

Considering the time of the appearance of visible symptoms as the end of the 
period of Incubation, the shortest incubation period noted was three days, 
observed in 2.9 per cent of the cases, and the longest period was seven days In 
1.76 per cent of the cases. In more than 96 per cent the incubation period 
ended on the fourth, fifth, or sixth days. The data reported are thought to 
indicate that a virus which after subcutaneous injection causes visible symp- 
toms in any considerable proportion of the test animals before the fourth day 
Is either of exceptional virulence or is contaminated, 

“ It is believed that hog-cholera virus which will produce visible symptoms 
and a rise in temperature in 50 per cent or more of susceptible pigs on the 
fourth day after subcutaneous injection, and which has the power to cause 
progressive disease so that a considerable majority of the pigs are ‘ off feed ' 
on the fifth day, will produce good serum, will give a reliable serum test, and 
will result in a lasting immunity when properly administered with antlhog- 
cholera serum. It Is questionable whether a virus which does not, after sub- 
cutaneous Injection, produce symptoms of disease in the great majority of sus- 
c^tible pigs befbre the seventh day Is fit for use In producing or testing serum 
or In administering the simultaneous treatment,” 

The oonumoii Intestinal roimdworm of swine (Ascaris Inmbiicoides) , 
H. M. Mawtin (Nebraska 8ia. Giro. 17 (1922), pp. 11, 8).— A summary of 

informatimi on this parasite. 

Control of haelllary white diaxrhea, 1980*411, O. B. Gage (Maaaachu- 
setts 8ta. dmtrel 8er. But 18 (1922), pp. 8).— This is a report of control work 
conducted in continuation of that previously noted (B. S. R., 84, p. 887). I>ui> 

18766—28 — -7 
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ing the season of 1920-21 blood semni from 24,718 Mrds was examined tdt 
indications of the ^ciflc agglutinins elaborated by Bacterium puUorum, of 
which 12.5 per cent reacted. The results, presented in tables, show (1) the 
geographical distribution of the various breeds tested during 1920-21, (2) 
the geographical distribution of the infection as determined by the testing 
work, (3) the distribution of Infection among various breeds, (4) the classlfl- 
cation of the sizes of flocks tested, (5) the number of flocks having certain 
limits of Infection, and (0) the reduction of the percentage of infection as 
determined by testing work in 15 different flocks selected as representing 
accomplishment in elimination in heavily infected flocks. Certain changes in 
the certification of stock are recommended. 

BiTEAi ENGnrEiaujro. 

The design and constmctlon of dams, E. Wbomann (iYoto York: John 
WUey d SoiM, Inc,; London: Chapman d Hall, Ltd,^ 1922^ 7. ed., rev, and enl,, 
pp, XVII +$$5, pU, X6S, figs, 2S2), — ^This is the seventh revised and enlarged 
edition of this book. It deals with masonry, earth, rock fill, timber, and steel 
structures, and with the principal types of movable dams. It contains chap- 
ters on distribution of pressure In a waU of masonry ; theoretical and practical 
profiles ; construction ; Spanish and French dams ; dams in various other parts 
of Europe, Algiers, Egypt, Asia, and Australasia ; American dams ; reinforced 
concrete, earthen, rock-fill, timber, steel, frame, and shutter dams; dams 
made by the hydraulic process; dams with bear-trap gates; stony roller sluice 
gates, rolling dams, butterfly dams, etc.; cofferdams; overflow weirs; and 
crest gates and siphon spillways. 

The measurement of water, W. G. Stewabd {Idaho Sta, Bui, 127 (1922) , 
pp, 3-32, figs, 19), — ^This is a handbook of practical information and working 
data for ditch riders and water users. 

Studies of water from the glaciers of Argentibre and Bossous, D*Abson- 
VAL, Bobdas, and Touplain {Compt. Rend. Acad, Sci. [Paris}, 174 {1922), No. 
23, pp, 1443-1443), — Chemical studies of samples of water from two Alpine 
glaciers are bdefly reported and discussed. These indicated the marked vari- 
ability in the general mineralization of the water wdth particular reference to 
the magnesium content. It is thought possible to determine sometliing of the 
geological nature of the soils covered by glaciers by physico-chemical analyses 
of the glacier waters. The variation In the composition of these waters was 
much greater than is found in Ordinary waters. 

A source of lead contamiuatiou of cistern water, L. Gbkenbubo {Pub, 
Bealth Rpts. [17. S,}, 37 {1922), No, 30, pp, 1823-1329). —This is a report of an 
examination of the drinking water supply system at the U. S. Fish Patchery 
Station, at Gloucester, Mass., for possible sources of lead contamination, in 
which It was found that the flashing on the roof of the hatchery building, 
from which rain water is collected and then used for drinking purposes, is the 
source of the lead found in the water under investigation. 

Preservative treatmmit of farm timbers {Iowa 8ta, Upt, 1921, pp, 

4 $), — The progress results of studies on the preservative treatment of fence 
posts are briefly presented (E. S. B., 40, ^). !Oiese are said to demon* 

stmte the fact that quick-growing, nondurable Iowa woods can be successfully 
used for fence-post purposes after having been treated with creosote, and iiiat 
dural»le fence-post woods, such as white cedar, can be ina4fl to last for a long 
peiriUkI of years with little deterioration after creosote treatvnmit, ®he fonsfal 
remits secnred from a number of experimental fmice lines wWdi ^oen 
used for a period of 16 years indicate that after this period ot time wopde sndh 
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as white cedar i^ow little deterioration of the creosoted portions. The experi- 
ment 9 , especially with willow posts, have demonstrated quite conclusively that 
the tops should be treated as well as the bottoms. 

Motor road transport for commercial purposes, J. Philumobe {London: 
Isaac Pitman d Sons, Ltd, 11921), pp. XIV ^212, pis, 90, figs, 7). — This book 
is Intended as a gnilde for those who propose to adopt mechanical traction and 
transport for the first time, and is written from the English viewpoint. It 
contains chapters on motor road transport — ^past and present; advantages of 
motor transport used commercially ; the scope of the motor In country districts ; 
selection of a vehicle; drivers and driving; the cheapest forms of mechanical 
road transport ; petrol vehicle running costs at 2-20 cwt., 25-50 cwt, and 3-10 
ton loads; electric vehicles and running costs (3-10 tons) ; trailers; passenger* 
carrying types of vehicles ; considerations in the organization of a motor service 
and the need of keeping records; what records to keep; how to keep account 
of costs; Interest on capital expenditure and depreciation, with specimen 
tables; insurance and its costs; running cost items; fuel, spare parts, tires, 
lubricants, garage organization; bonus systems; economies — ^fuel; bodies — 
rapid loading and unloading devices; electric trucks and the cost of running; 
an example of big fleet organization ; and clearing houses. 

Report on the motor tractor trials organized by the Ministry of Agri- 
culture, A. T. McKillop (Cairo: Egypt Min. Agr., 1921, pp. 55, pis. 26). — ^The 
results of two different sets of motor tractor trials conducted on medium 
soil of the southern Delta and on heavy soil of the northern Delta regions In 
Egypt are presented and discussed. Thirty different tractors were tested, 
among which were a number of American manufacture. A striking feature 
of the results was that apparently on the soils of Egypt the so-called caterpillar 
type of tractor is not so efficient as the wheel-driven type. The highest all- 
round effidencles were given by wheel-type tractors, and the best all-round 
results by a 20 h. p. machine. CX)ndderable detailed data of results of opera- 
tion are presented. 

Detonation characteristics of some blended motor fuels, T. Midoley, jb., 
and T. A. Boyd (Jour, Soc. Automotive Engin., 10 (1922), No. 6, pp. ^51-4^6, 
figs. 5). — Studies of the detonating tendencies of mixtures of some of the prin- 
cipal materials that are used as components of the blended motor fuels now 
available commercially are reported, special attention being paid to the effects 
of admixtures of various percentages of alcohol and alcohol -benzene mixtures 
for reducing the detonating tendency of paraffin hydrocarbons. The bouncing- 
pin apparatus was used for making the determinations. In order that the 
effects of the blending materials might be measun^d through as wide a range 
as practicable, they were blended with kerosene for making the majority of 
the determinations. 

It was found that the presenc*e of only a small perc'entage of an aromatic 
hydrocarbon in a paraffin fuel has but a slight effect toward suppressing de- 
tonation. This is in agreement with the previous observations on benzol- 
gasoline blends that the addition of less than 20 per cent of benzol to a com- 
mercial gasoline or a naphtha exerts only a small lnff>uence toward causing 
the engine to give smoother operation. When benzol was blended with paraffin 
fuels in larger percentages, its effect increased rapidly as its concentration 
relative to the paraffin fuel was raised. Toluene on the basis of volume was 
more effective than benzehe for eliminating detonation conditions, and xylene 
was in turn still more effective than toluene for the purpose. 

It was observed that the addition of 1 per cent of xylidine to a fuel that 
gives Ihdplent detonation ih a certain engine made it possible to raise the 
df th^ digine about 10 Ibs; without any greater detonation being 
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obtained than with the untreated fuel at the original and lower compreaaion. 
On tlie volume baisds, alcphol wae considerably more effective than benzol for 
the suppression of detonation when blended with a paraflSn fuel It was 
found that 35 per cent of alcohol blended with kerosene produced an effect 
in suppressing, the detonating tendency of the fuel equal to that given by 55 
per cent of benzol blended with the same material 

The results further indicated that the detonating tendency of a fuel com- 
posed of two ingredients Is greater than the average of the values r^resenting 
the detonating tendencies of the two components taken separately. 

[Farm maohinmry studies at the Iowa Station] (Jotca 8ta, Rpt, 1921, pp. 
S, 9 ). — ^Tests of commercial limestone spreaders and a study of the various 
methods of handling limestone are said to have shown that the desirable 
features of a limestone spreader are, (1) it should be able to handle either 
wet or dry stone, (2) it should be arranged to pass stones without injury to 
the machine, and (3) it should spread uniformly and be calibrated with rea- 
sonable, accuracy. The most desirable type of spreader would be in the form of 
a trailer behind a loaded wagon, the material being shoveled directly from 
the wagon to the spreader. None of the machines tested fully met these 
requirements. 

A comparative study of the work and merits of round and cutaway blades 
for disk harrows showed that the cutaway blade causes from 10 to 20 per 
cent heavier draft and penetrates more de^ly than the round blade. It also 
tends to tear out chunks of soil rather than to loosen the entire surface. It 
is ditficult to sharps, and It is more easily broken than the round blade. 

An extensive study of the influence of speed upon the draft of various types 
of plows showed that the type of plow bottom does not materially influence 
the draft, and an Increase in speed will produce about the same increase in 
draft with any type of bottom. The Increase in draft due to speed is confined 
to that part of the total which is required for turning and pulverizing. This 
varies with the speed from less than one-third to about one-half of the total 
draft of the plow within a speed range of from 2 to 4 miles per hour. Varia- 
tion in depth is considered to be probably the greatest source of error in plow 
tests of a comparative nature. Under some conditions of plowing a sharp 
catting edge has been found to he of little Importance, and high speeds may 
cause failure to scour. 

The results of a trial of a mechanical silage packer are also briefly presented. 

Braffc investigations of farm machinery (Nebraska 8ta, Rpt, 1922, pp. 
23, — ^The results of a large number ot plow tests made under varying 

depths and speeds are said to vary widely in the case of ig>eed draft tests, 
but are fairly consistent for the depth draft test The increase in draft due to 
increase in depth from 5 to 10 in. was approxlmat^y 27 per cent of the draft 
at 5 in. 

Tests to determine the draft of a disk harrow for different angles of the disk 
section and the effect of weight on the draft showed that the increase in draft 
due to fully angling the sections was about 175 per cent of the draft at no 
angle. The Increase In draft due to weighting the disk with a weight of 130 
lbs. was 60 per cent of the no-welght draft. 

Electric power for milldng plaaiit U Bhikb (New Zeal, Jovr. Apr,, $9 
iimi), Ne. 2, pp. 99-193, jfiya. 2).— The results of a series of meter tests mads 

five tyiflcal milking plants In the Canterbury District of New Zealand are 
r^rted and discussed. 

While a 8 h. p. motor was employed In each case, the tests indloatsd tha^ n 
2 H; Pi motor wotdd be sufOeient for at least four out of the five and prcihal^# 
wtih a little improvement in the conditions of operation, for the fifth aa 
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Tills is considered important from the economic standpoint, as the idle mag- 
netizing current for a 8 h. p. motor would be approximately 50 per cent 
greater than for a 2 h. p. motor, and this magnetizing current must be sup- 
plied continuously as long as the motor Is running, whether loaded or not. 
The power used was found to be rery variable and apparently depends much, 
more on the efficiency of the plant and the method of use than on the actual 
number of cows milked. A record of the power consumption of four of tlie 
plants for 12 consecutive months is also presented. 

The opinion Is expressed that the most effective application of electric 
I)ower to milking machine work under New Zealand conditions will consist of a 
siuall self-contained outfit comprising an electric motor, vacuum pump, cream 
separator, small water supply pump, and a 10-gal. water cistern with the 
necessary switch gear, all mounted on a compact hardwood base plate. 

It is considered probable that if more consideration were given to proper 
alignment of machines and shafting and solidity of foundations a higher 
oflk'iency would be obtained, since the i)resent tendency is to erect the plant 
in a lightly built shed attached to the cow stall, much to the detriment of 
the efficiency. 

Harness repairing, L. M. RoEiin (Milwaukee: Bruce Pub. Co., 1921, pp. 5S, 
pi. 1, fig». 4 ^). — This is a popular handbook giving information on harness and 
harness repairing. It contains sections on making various repairs and 
repair tools, cleaning and oiling a harness, etc. 

Making load tests of a tile wall and measuring floor deflections, E. 
Godfrey (Enain. News-Rec., 89 (1922), No. 5, pp. 189, 190, ftps. S ). — Methods 
and apparatus for determining the influence of concentrated loads on tile 
walls and measuring floor deflections are described and Illustrated. 

Efficiency of various kinds of ventilating ducts, C. E. A. WmsLow and 
h. Greenbtjbg (Pub. Health Rpts. [U. S.], 87 (1922), No. SO, pp. 1829-1889, 
fig. 1 ). — A study of the unifonnlty of air distribution attained with ventilating 
ducts of various designs Is reported. 

It was found that branch ducts gave better results than lateral ports. With 
either branch ducts or lateral ports, an untapered main duct gave better 
results than a tai>ered one. Other conditions being equal, plenum ventilation 
was more even than exhaust ventilation. The most important factor deter- 
mined was the use of slanting branch ducts for the exhaust or discharge of air 
Into or from the main duct. Where such lateral branches were provided the 
shape of the main duct made little difference, as In all the tests made with 
such branches In operation results were obtained showing an average devia- 
tion of less than 5 per cent. 

If lateral* branch ducts are not provided, It is concluded that the design of 
the main duct becomes of compelling importance. A tapered main duct with 
lateral ports gave a distribution so markedly uneven as to detract In a serious 
measure from its efficiency, whereas the lateral port system, though never so 
good as one which Involves the use of branch ducts, may yield results which 
are fairly satisfactory if the main duct is untapered. 

It is stated in conclusion that in order to secure the most even distribution, 
v^tilatlng systems on either the plenum or exhaust plan should be con- 
structed with slanting branch ducts, and the question whether the main duct 
should be tapered or nntapered should be decided by the relative cost of labor 
and materials Involved. Reasonably good distribution can be economically 
effected with an nntapered duct discharging or exhausting through lateral 
ports. A tapered duct discharging or exhausting through lateral ports is 
likely to give rise to serious irregularity in distribution. 

Fonltry tioustng for Fennsylvania, T. B. Chabucs (Penn. Btate Col. Enet. 
Chto, 91 (1922), pp. 24, pi* 1, figs* 17). — ^Practical Information on poultry houses 
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adapted to Pennsylvania conditions is presented, together with detail and 
working drawings, epeclfications, and bills of materials. 

Pitcher pump iustallatlony E. Q. Wix^h and J. B. Kbli 4 ct {Ky, Ayr. Col. 

Circ. ItS {19^), pp. 4, fiff. f). — ^This circular briefly describes and illus- 
trates a pitcher pump installation for water supply, adapted to conditions on 
Kentucky farms. 

The farm septic tank, J. C. Wooley, W. M. Gibbs, and R. B. Gbay {Idaho 
8ta, BuU 128 {1922), pp. 3-18, fiffB. 12 ). — ^The purpose of this bulletin is to 
describe in a general way the bacterial action of a septic tank and to give in 
detail the method of its construction and operation. In a discussion of the 
changes taking place in the materials which enter a septic tank, it is stated 
that “ all these materials driven into the septic tank are easily cared for by the 
bacteria and changed to simple harmless materials. They enter as a dirty, 
greasy mixture and leave in a simple and sanitary form. The tank may l)e 
placed as near the house as desired because there is no odor from it. The out- 
flowing stream, or effluent, may he run into an ojKm field be<!ause it contains 
on’y completely decomposed substances and is not insanitary.” 

BXTEAL ECONOMICS AND SOCIOLOOY. 

The business of farming in some of its larger aspects, T. N. Oabveb {IU, 
Univ. Bill., 19 {1922), No. 31, pp. 91-100). — It is held that farmers are weak in 
bargaining power and will be until Europe resumes normal production with 
consequent demands for American farm products. The effect on land values 
of fluctuations in agricultural prosperity is said to be very great, and the buy- 
ing of land on credit hazardous. It Is held that a system of farm accounting 
should be followed in order that the farmer may know whether or not his 
farm is paying expenses, including a salary for management 

The effect of yariatlous in prices upon costs of production and financial 
results, J. Wyixie {Scot. Jour, Agr., S {1922), No. 3, pp. 250-261). — It is 
pointed out that relative rather than absolute increases or decreases in costs 
of production must be taken into account and also that a variation in the price 
of a certain commodity will affect one class of farmers more than another and 
one district more than another. 

Estimated percentage decreases in various items of cost of milk production 
for 1921-22 are worked out for 32 Scottish farms; and comparing these with 
actual costs for the year ended May 14, 1921, and counting on a 5 per cent de- 
crease in milk production, a final result of a 14 per cent decrease in the gross 
farm cost of milk production Is reached. A decrease of 81 per cent in the cost 
of horse labor on 1921 crops is estimated. A summary of the average per acre 
costs of potatoes and oats in 1920 is similarly drawn up, in comparison with esti- 
mated increases or decreases in 1921, assuming the same conditions regarding 
weather, slase of crops, etc. It indicates reductions of 12 per cent for oats and 
19 per cent for potatoes. 

The effects of variations in price upon the net results of farming are further 
illustrated from financial accounts of 61 farms scattered throughout Scotland. 
Of these, 29 were mixed dairying lowland farms, while 27 were lowland and 5 
hill sheep farms. In a given system of fanning, a 10 per cent decrease in the 
selling prices of cattle and sheep would have practically the same effect upon 
the net results as a 40 per cent decrease in the prices of crops or of live stock 
products, while a reduction of 1 per o^t in the selling prices of cattle and sheep 
would be equivalent to a 40 per cent reduction In the price of wool. As for 
different systems of farming, a 10 per cent reduction In the selling pieces of cattle 
and sheep is much tnore Important to the mixed nondairylng or hili Uheep 
farmer tliau to the milk selling fammr. The stook rearing and hill slteiMP 
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farmers may be practically indifferent to variations In the selling prices of 
crops. It is intended to show that low crop and fat stock prices are not a reason 
for changing the system of fanning, unless they are low relative to prices for 
milk and cheese ; that hill sheep fanning is a stable system, while mixed dairy- 
ing is more elastic; and that the percentage of each item of cost will vary 
from year to year. 

Labor requirements of Arkansas crops {Arkanms ^ta, Bui. 181 (1922), 
pp. 9--12, ftgn. In work conducted by A. D. McNair in eoop<n*ation with the 
U. S. Department of Agriculture, two charts of a total of 51 noted as having 
been completed are presente<l here to illustrate the investigation of the utiliza- 
tion of land and labor on important crops of Arkansas. The first of these shows 
the average labor requirements of 10 acres of cotton in Chicot County ; and the 
second, of 10 acres of grapes in Washington C'ounty, Ark. It is attempted to 
bring out the relationship t)etween the utilization of land and labor and cost 
of production. 

Land prices and land speculation in the bluegrass rt^gion of Kentucky, 
G. W. Forster (Kentucky Sta. Bui. 2^0 (1922), pp. 39-74^ 4)> — The basic 

material for this bulletin was obtained from answers to questions asked of 
buyers aud sellers of fann land. Records of 1,146 land transfers were obtained, 
1,086 of which were sufficiently complete to supply these data. Information 
on net rents from farm lands were obtained from 150 landlords who rent their 
farms on a cash, share, or share-cash basis. Additional data concerning farm 
income wt^re obtained by survey on 52 farms, and data on the cost of, and 
income from, tobacco wore procured from a bulletin previously noted (E. S. U., 
45, p. 42), The area studied included Bourbon, Clark, Fayette, Jessamine, 
Madison, Scott, and Woodford Counties. 

The rise of land prices in Kentucky Is found to have been similar to, although 
not quite as marked as, Uie general rise for the Unites! States as a whole. 
From 1850 to 1890 the average Increased from $9.15 to $16.17 per acre. For the 
period 1900 to 1920, the increase was $43401, or 247 per cent. In the seven 
counties covered by this investigation, land prices increased from $34.09 per 
acre in 1850 to $53.26 In 1890, reaching $200.25 per acre by 1920. 

Considerable evidence is shown of activity In buying and selling farm land. 

A classification Is made of 721 purchasers and 512 sellers according to 
whether they became owners through tenancy or directly. Out of the total 
number of purchase i*s, 13.8 per cent were tenants who were buying land for 
the first time. Of 86 living on farms, 74 were buying for the purpose of pro- 
duction. On the whole It does not appear that tenants were becoming land- 
owning farmers at a rate which could be considered encouraging. Farmers 
as a class were found to have l>een less active in speculative purchases than 
nonfarmers. That the majority of purchasers were buying for purposes of 
production is substantiated by the fact that 61.67 per cent of 940 purchasers 
stated that they intended to use the farm for produelon. Of the 791 farms 
purchased by farmers, 62.3 per cent were purchased for the purpose of 
production. 

Certain factors influencing tlie price of land are discussed, including earnings 
from farm, lands, the influence of tobacco prices, inflation of the currency, land 
speculation, and miscellaneous causes. 

It is not attempted to indicate conclusively the effects of the recent activity 
in land transactions in this region. Data were gathered, however, regarding 
146 persons, all of whom were in financial difficulties. Thirty-eight of tills 
number voluntarily deeded back the farm to the former own«r, thus Incurring 
eiufli losses which averaged $93^> Of these 146 cases, 44.5 per cent represented 
buyers who were being given extensions of time. A few purchasers were trying 
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in vain to sell their farms. It is helioved that the solution of the present diffi- 
culties lies In the utilization of existing credit agencies rather than in the 
establishment of a new system. 

liocal land tenure, I. M. Noon {Malayan Ayr. Jour,, 10 No, 1, pp, 

13-17). — Salient facts regarding titles, conditions of landholding, and rent 
payment in the Straits Settlement and the Federated Malay States are outlined. 

liond and labor in a Deccan village, H. H. Mann and N. V. Kanxtkab 
(London and Bombay: Humphrey Milford, Oxford DiUv, Press, 10%1, pp. 

182, pU, 5). — Study No. 2 was made in a village twice the size of that covered 
by an earlier one (E. S. R., 43, p. 293.) It is located 25 miles away from Poona, 
so that it is not influenced by the labor demands of the industrial center and 
is in an area of smaller and more uncertain rainfall. The method and scope 
of this survey Is similar to the earlier one. 

It appears that out of 147 families investigated only 22, or less than 15 per 
cent, can pay their way in the standard which they have themselves fixed. The 
others are either living below that standard, deriving some Income from the 
outside, or increasing their debts. It Is reaffirmed that the dry villages of the 
Deccan are in very unsatisfactory economic condition. 

The small-holdings colony of the Women's Farm and Garden Associa- 
tion at liingflield, Surrey, England, A. Vandekpant (Farm and Garden 
[Chicago'], 10 (1922), No. 4, PP* 10, 15 ). — A farm of 93 acres has been divided 
Into six holdings occupied by 12 women. This note briefly rehites the two 
years* history of the colony. 

Wages of farm labor, 0. L. Holmes (Minnesota Sta. Tech. Bui. 4 (1922), 
pp. 3-65, figs. 12 ). — ^An analysis of the wages of hired farm labor in Minnesota 
is made, Involving comparisons by sections of the State and by systems of 
farming and the tracing of changes in wage levels. The data used were taken 
from crop reporters’ estimates, State census returns of 1920, and answers to a 
special inquiry as to wages for all typ<M8 of contracts and the value of the board 
and other nonmoney payments Included in the hired man’s total wage, as sub- 
mitted by 1,500 farmers concerning over 2,500 hired men. Six sections of the 
State are described from the point of view of types of agriculture and their 
effect on the labor problem. 

Of the 2,508 hired men reported, 1,300 were engaged by the month and 1,208 
by the day. Of the month men, those hired for the season are most numerous, 
followed by those hired for the year. Of the day men, those hired for work 
in haiwesting and caring for crops are 50 per cent more numerous than those 
engaged for other work. The number of day contracts reported Is greater than 
that of month contracts in sections devoted to small grain crops, truck crops, 
and small scale farming. In sections given to live stock farming and types of 
cropping which accompany it and where larger farms and farm business are 
the rule, there Is an excess of month contracts over day contracts. 

A marked tendency is shown toward a definite wage level. The averages 
from the sample data on wages of men hired for the season show month wages 
to be highest where the type of agriculture is based on com, live stock, and 
small grain ; next highest in the small grain area. Where natural conditions are 
not quite so favorable ; and next in dairying sections. The regional variations 
in wages seem to bear a closer relation to the relative profitableness of farm- 
ing and the size of the farm business unit than to any other factors. Day 
wages are highest in sections where the small grains harvest requires a large 
amount of labor during the latter part of the season. It Is indicated that wages 
are normally higher in the newer portions of the country, especially the praifle 
ihegions, than in the older and better developed portions. 

It is i^own that with the exception of farm machinery the Ihcrease In 
price of labor prior to the late war was less than for dixy other item. 
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thermore, it is indicated that while the price of land almost trebled between 
1880 and 1910, wages Increased only 75 per cent and the rates of labor to land 
remained about constant Although the price of machinery remained about 
constant during the period, the amount used per laborer and per acre nearly 
doubled. While the price of horses was doubled, the number used increased 
only one-third in relation to labor and decreased one- third In relation to 
machinery. In spite of a 76 per cent increase in wages, each farmer was 
managing, in addition to his own labor, two-thirds of a hired man in 1910, as 
compared with one-third of a hired man in 1880. 

The nature and causes of the farm-labor shortage are discussed at length. 

The average percentage of increase In Minnesota farm expense as based 
on labor and machinery costs, 1915-1920, and average farm prices of the more 
important agricultural products In the same period are presented graphically, 
indicating that during 1910 and 1917 the prices of products were increasing 
much more rapidly than the expense, while in 1918 and 1919 expenses were 
Increasing more rapidly than the prices of products but not rapidly enough 
to eliminate profits. In 1920, however, losses w^ere very heavy, and many 
farmers refused to pay the high wages asked In the spring. It is obvious that 
the limitations on quick expansion and contraction of the farmer’s business 
affect his bidding for labor. 

The farm bureau, E. T. Uobuins (f/l. Univ. Buh, 19 (1922), No, 31, pp. 
7 1-78) > — The history, purposes, and activities of the Illinois Farm Bureau are 
outlined. 

Weather, Crops, and Markets (17. 8 , Dept, Agr., Weather, Crops, and 
Markets, 2 {1922), Nos. G, pp. 105-120, figs. 3; 7, pp. 121-152, figs. 4; 8, pp. 
153-168, figs. 2; 9, pp. 169-192, figs. 5). — ^The usual temperature and precipita- 
tion charts for each week for the four weeks ended August 22, with notes on 
weather conditions, are presented, together with tabulated weekly reports 
on prices and receipts In the market of important agricultural commodities 
and special articles on local or outstanding market situations and foreign mar- 
kets. The current monthly crop report, including tabulated summaries of 
crop conditions and the usual estimated farm value of important products 
and averages of prices received by producers, appears in No. 7. A special 
article in No. 8 Is a summary of reports on crop prospects in Russia up to 
about July 1. In No. 9 is found a review of boll-weevil damage to cotton 
through 13 years, in which it is indicated that that of 1921 has not been 
exceeded in any previous year. Other special articles In these numbers relate 
to market prospects for and shipments of specific commodities. 

Farmers* Market Bulletin {North Carolina Bta., Farmers^ Market Bui., 9 
{1922), No. 54, pp. S, fig. 1). — A brief note on the returns to North Oarollna 
woolgrowers as a result of their recent wool pool is given In this number, 
together with the usual partial list of products which farmers have for sale. 

Rural community organization, A. W. Hayes {Chicago: Univ. Press, 1921, 
pp. XI >4-128, pis, 2, figs. 3). — Attempting to define the proper local unit which 
lends Itself to comprehensive community organization, the author discusses 
the small rural school district and other types of communities, including the 
rural parish, tho township unit, New England towns, the country community 
of the South, and the North Oarollna Incorporated communities. It is declared 
that “ upon the basis of the consolidated school district as a unit of organiza- 
tion, which can well cover every part of the farm population, the farmer may 
easily had himself and Identify his relationships to every other group in 
the State and country at large.” The results of a study of the community 
value of consolidated school districts in Randolph County, Ind., and In 
Marshall County, Iowa, are set forth. A compilation is made of information 
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as to the general tread of the consolidation movem^t in Ck»lorado, North 
Dakota, Iowa, Illinois, and Oklahoma. A short bibliography is given. In the 
appendixes the text of the North Carolina community incoiiKiration act Is re- 
produced and maps are given of the counties noted. 

Beading matter in Nebraslca farm homes, J. O. Rankin {Nebraska Bta. 
Muh 180 pp. 28, figs, 9 ). — ^This is a summary of the results of a survey 

conducted by the station and the U. S. Department of Agriculture, cooperating. 
The reading matter found in 1,338 farm homes was studied. 

It was found that farmers and town people get very similar reading matter, 
and that owners and tenants read practically the same kind of things. Periodi- 
cals were found to reach almost all Nebraska farms studied. Farm papers 
and newspapers furnish most of the reading matter. Women’s magazines 
reach a fourth or a fifth of the homes, family or general magazines reach one- 
sixth, and children’s magazines reach less than one home in every 33 studied. 
Books from libraries enter about one home in 20. 

With regard to the sources of loans to farm homes, it is said that State 
commission traveling libraries are cheapest, but leave many needs unsupplied. 
County library systems render the promptest and best service. Book and 
magazine clubs help, but more libraries are needed. 

A short bibliography on rural libraries Is included. 

AGEICIJiTTnEtAL EBlTCATIOir. 

The work of the college of agriculture, F. H. Rankin {111, Univ. Bui., 19 
{1922), No. SI, pp. 48-55 ). — The history of the Illinois College and Experiment 
Station and its contribution to the development of agricultural leaching are 
set forth here. 

The work of the agricultural experiment station, li. H. Smith {III. Vniv. 
Bui., 19 {1922), No. 31, pp. S7-45 ). — ^This reviews briefly the work of the 
Illinois Experiment Station and its outstanding accomplishments during the 
34 years of its existence. 

Economic phases of farming, W. F. Handbchin {III. Univ. Bui., 19 {1922), 
No, 81, pp, 161-169 ). — Some problems of adjustment, including the teaching of 
collective marketing of farm products, improving the skill in management 
of operators of small farms, standardization of farm practice in given regions, 
and a few land problems, are outlined from the point of view of the rCle of 
the agricultural college and experiment station. 

The position of higher education in agronomy In the group of advanced 
studies, Mabchal {Acad, Roy. Belg., Bui. Cl, Sci., 1921, No. 12, pp. 785- 
806 ), — New legislation reorganizing the system of higher agricultural education 
for Belgium as embodied in the law of November 16, 1919, and the royal 
decrees of April 8 and August 14, 1920, is discussed in these pages. In general 
outline this new organization may be said to consist of two higher State insti- 
tutes of agronomy, one at Gembloux for French students and the other at 
Ghent for Flemings, and an ind^ndent institute of agronomy at the Uni- 
versity of Louvain. A four years’ degree course is required. The first two 
years are devoted to general scientific preparation, the last two to specializa- 
tion. The following lines of specialization are possible: The agriculture of 
temperate regions, colonial agriculture, rivers and forests, horticulture, agri- 
cultural chemistry, and rural life. 

The organization and direction of clothing clubs, H. M. Pnittirs and 
P, ICaixoby (Illinois Bta. Circ, 26S (1922), pp, 3-80, figs, 7).— This contains In 
detail the information deemed necessary for organizing club groups and direct- 
ing the work of Junior and senior clothing projects. Projects for three fmn 
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each of junior and senior work have been outlined. Lists of books on clothing 
and of literature available from the Illinois junior extension service are given. 

The elementary course in genetics, O. B. Hutchison (Science^ n. $5 
(1922) f No. 1^25, pp. 41S--421). — ^This paper, which was read during the 1921 
meeting of the American Association for the Advancement of Science, gives the 
author’s opinion of the scope and relations of an elementary course in genetics 
to an agricultural course. A complete outline of the elementary course in 
genetics as given at Cornell University is presented. 

The held problem In the soils course, A. B. Beaumont (Jour, Amer. 8oo. 
Agr(m.i H (1922), No. S, pp. 79-^8). — ^The directions given to vocational agri- 
cultural students in a two years’ course at the Massachusetts Agricultural Col- 
lege for carrying out an assigned problem in soil management and making their 
re|x>rts, also the directions drawn up for more advanced students, are presented 
here. 

A manual of agriculture for Morocco, B. Sans (Manuel ^^Agriculture 
MarocaUis. Paris: Delagrave, 1922, pp. 168, figs. 58). — ^This volume presents 
elementary principles of agriculture and live stock production for use as a 
manual in teaching children. 


MISCELLANEOUS. 

Farm helps from experiments, B. Knapp (Arkansas 8ta. Bui. 181 (1922), 
pp. lOS, figs. S5). — ^This contains the organization list, brief summaries of the 
chief lines of work of the station during the fiscal years ended June 30, 1921, 
and June 30, 1922, and a financial statement for the latter fiscal year. The 
experimental work recorded is for the most part abstracted elsewhere in this 
issue. 

Annual Heport of Idaho Station, 1921, E. J. Iddings (Idaho 8ta. Bui. 
129 (1922), pp. 15). — This contains the organization list, a report of the 
director, and financial statements for the Federal funds for the fiscal year 
ended June 30, 1921, and for the remaining funds for the fiscal year ended 
Det*ember 31, 1921. The experimental work reported is for the most part ab- 
stracted elsewhere in this Issue, 

Annual Report of Iowa Station, 1921, C. F. Curtiss and P. E. Brown 
(Iowa 8ta. Kpt. 1921, pp. 6i). — This contains the organization list and a report 
on the work of the station, including a financial statement for the fiscal year 
ended June 30, 1921. The experimental work recorded is for the most part 
abstracted elsewhere In this issue. 

Thirty*fifth Annual Report of Nebraska Station, 1921, E. A. Burnett 
and W. W. Bure (Nebraska 8ta. Rpt. 1921, pp. 58).— This contains the organi- 
zation list, a report of the work of the station, a report of the extension service 
of the college of agriculture, and a financial statement for the fiscal year ended 
June 80, 1921. The experimental work reported is for the most part abstracted 
elsewhere in this issue. 

Annual Report of Nevada Station, 1921, S. B. Doten (Nevada 8ta, Rpt. 
1921, pp. 29, figs, 9). — ^Thls contains the organization list, a financial statement 
for the fiscal year ended June 80, 1921. and a report of the director discussing 
the work and problems of the station during the year. The experimental work 
reported is for the most part abstracted elsewhere in this issue. 

Tlitrty<*fonrtti Annual Report of Rhode Island Station, 1021, B. L. 
Hartweix (Rhode Island Bia. Rpt, 1921, pp, IS), — ^This report by the director 
Includes experimental work for the most part abstracted elsewhere in this 
issue. 



NOTES 


Georgia College# — H. O. Appleton lias been appointed field crop specialist 
for the agronomy extension work, beginning December 1. 

Iowa StaGon, — station bam was completely burned October B, causing 
an estimated loss of $25,000. Practically all the live stock was saved, but there 
was a considerable loss of seed and farm equipment. 

Kentucky Station. — S. Yankey, inspector in the department of entomology 
and botany has been succeeded by Max Braithwait, and J. B. Nelson, assistant 
chemist in the public service laboratories, by Lloyd Meader. Miss Ethel L. 
Hopphan has been appointed assistant bacteriologist. 

Tennessee University. — O. M, Watson, associate professor of horticulture, 
resigned November 1 to engage in commercial work and has been succeeded by 
N. D. Peacock, field agent of the Tennessee State Horticultural Association. 

OfiUcers of the Association of Land-Grant Colleges. — The complete list of 
general officers elected at the Washington meeting noted editorially in this issue 
is as follows : President, Howard Edwards of Rhode Island ; vice president, 
E. A. Burnett of Nebraska; secretary-treasurer, J. L. Hills of Vermont; and 
members of the executive committee, R. A. Pearson of Iowa, chairman ; W. M. 
Riggs of South Carolina, A. F. Woods of Maryland, A. R. Mann of New York, 
and P. B. Mumford of Missouri. 

For the various sections the officers are as follows : Agriculture, O. F. Curtiss 
of Iowa, chairman ; R. L. Watts of Pennsylvania, vice chairman ; and B. H. 
Crocheron of California, secretary; engineering, H. S. Boardman of Maine, 
chairman, and O. R. Jones of West Virginia, secretary; and home economics, 
Flora Rose of New York, chairman, and Stella Palmer of Arkansas, secretary. 
In the three subdivisions of the section of agriculture J. H. Skinner of Indiana 
and A. R, Mann were chosen chairman and secretary, respectively, for that of 
resident teaching; W. R. Dodson of Louisiana and J. W. Wilson, chairman and 
secretary for that of experiment station work ; and C. F. Monroe of New Mexico 
and H. O. Ramsower of Ohio for extension work. 

The changes in the standing committees were unusually numerous. On the 
committee on instruction In agriculture, home economics, and mechanic arts, 
R. A. Seaton of Kansas succeeded P. B. Tumeaure of Wisconsin for a three-year 
term, Nellie Crooks of Tennessee replaced Mary E. Sweeny of Michigan for two 
years, and W. C. Coffey of Minnesota and O. M. Leland of Iowa succeeded A. B. 
Oordley of Oregon and A. A. Potter of Indiana for one-year terms. W. M. Jar- 
dlne of Kansas and L. D. Coffman of Minnesota were succeeded on the com- 
mittee on college organization and policy by Louise Stanley of Missouri and 
C. C. Little of Maine. The vacancy on the committee on organization and 
policy occasioned by the retirement of Dean Davenport was filled by the ap- 
pointment of T. P. Cooper of Kentucky, and F. D. Farrell of Kansas replaced 
P. B. Llnfield of Montana for a three-year term. T. O. Walton of Texas suc- 
ceeded R. S. Wilson of Mississippi on the committee on extension organization 
and policy, H. A. Morgan of Tennessee and B. G. Peterson of Utah replaced 
W. E. Johnson of South Dakota and F. L. McVey of Kentucky on that of mili- 
tary organization and i)Olicy, and M. S. Ketcham succeeded A. A. Potter of 
Indiana on that of engineering experiment stations. E. D. Ball, E. W. Alien, 
and W. A. Taylor have been named as the representatives of this Department 
on the joint committee on projects and correlation of research. 
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standard metliods of cheiniral analysis, edited by W. W. Scott {New 
York: I). Van Nostrand Co,, 1922, 3, ed., rev, and ml., vols. 1, pp. A A'V7//-f 
pU. 3, ftps. 95; 2, pp. NVII’i-1003-156‘7-i-50, pis. 2, Ups. J6'8).— In this revision 
of the volume previously noted (E. S. K., 37, p. 310), the amount of new 
material has necessitated the rearrangement of the subject matter in two 
volumes, the first of which includes the material in parts 1 and 3, and the 
second tluit of part 2 of the original text, with the addition of several new 
chapters. 

The popular chemical dictionary, C. T, KiNOzisrrT {London: Bailli^rc, Tin- 
dull tf Cox, 1921, 2. ed,, pp. VIII-{-5S9, figs. 10). — A revision of the volume 
pri'viously noted (E. S. R., 45, p. 108). 

Moisture absorptive power of different sugars and carbohydrates under 
varying conditions of atmospheric humidity, C. A. Beowne {Jour. Indus, 
and Kngin. Chem., 14 {1922), No. 8 , pp. 712-1 14) > — A number of carbohydrates 
and commercial food products containing different sugars were tested for 
iiKusture absorptive power as follows: The substance was lirst dried in vacuo 
to constant weight in the presence of phosphorus pentoxid. About 1 gm. of 
the powdered material was tlien spread over the bottom of a weighing bottle 
provided with a ground glass stopper and exposed to the air for varying i>eriod8 
of time, after which the absorptive power for moisture was measured from the 
gain in weight. The results obtained with some of the more common sub- 
stances are given in the following table : 

Moisture absorbed from air by various materials at 20"" C. 


Anhydrous materhil. 

60 per 
cent 
humid- 
ity,! 
hour. 

60 per 
oent 
humid- 
ity, » 

days. 

100 per 
cent 
humid- 
ity, 25 
days. 

Anhydrous material. 

60 per 
cent 
humid- 
ity, 1 
hour, 
i 

60 per 
oent 
humld- 
1 ity,9 
days. 

100 per 
oent 
humid- 
ity, 26 
days. 

Starch 

Pstct, 

1.04 

Pir ot. 
12.98 

Per ct. 
24.87 

1 

1 

Commercicd glucose 

Per ct. 
0.29 

Peret. 
9.00 ; 

Per ct, 
47. 14 

Cellulose 

.69 

5.87 

12.57 

Malt sdrup 

.28 

8.84 

50.95 

Agar 

.86 

90.84 

42.98 

Levulose 

.28 

.68 

78.89 

Maltose j 

.80 

6.97 

1&35 

Commercial invert sugar . 

.19 

5.05 

76.58 

iaotosa 

.54 

1.23 

1.88 

Pure Invert sugar 

.16 

8.00 

78.96 

Molaasee 

.46 

9.66 

6&92 

Hextrose 

.07 

.07 

14.50 

Honey j 

.44 

laoo 

74.10 

Sucrose 

.04 

•“1 

18.35 

^ \ 
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After an exposure for 25 days to 100 per cent hunddity the substances were 
allowed to stand under ordinary atmospheric conditions until equilibrium had 
been reached. All of the products listed in the above table lost moisture except 
lactose, which continued to show a slight gain for several months. Sucrose 
continued to lose moisture during a period of two years. Although the absorp- 
tive power of the substances studied was highest in periods of high humidity 
and lowest in periods of low humidity, no fixed relationship could l)e estab- 
lished between percentage humidity and moisture content. 

A knowledge of the moisture absorptive power of sugars and carbohydrates 
is considered of practical importance in determining the best methods of pre- 
paring sugars in the most stable form, in determining legal standards of 
moisture in certain carbohydrates and food proclucts, in selecting materials to 
prevent the drying out of f<K)d products such as cake, and in considering tlie 
question of the retention of moisture by the growing parts of plants during 
germination or in periods of drought. 

A quantitative study of the adsorption in solution and at intcrface.s of 
sugars, dextrin, starch, gum arable, and egg albumin, and the meclianism 
of their action as emulsifying agents, G. L Clark and W. A. Mann {Jour. 
Biol. Chem., $2 {1922), No. 1, pp. 157-182). — To determine what arc the prop- 
erties essential for an emulsifying agent or colloid protector, and whal kind 
of a nonelectrolyte is best for different purposes, quantitative measurements 
were made of surface tension, interfacial tension, and viscosity of solutions of 
sugars, dextrin, starch, gum arable, and egg albumin alone and in the presence 
of different electrolytes. A study of actual emulsions was also made of each 
of the substances alone and in the presence of electrolytes. 

With sugar, viscosity appeared to be the factor of chief importance In pro- 
ducing emulsions, and ability to lower the Interfacial tension of next impor- 
tance. The inversion of sucrose was found to be accompanied by a slight 
increase in surface tension, but invert sugar proved no more efficient than 
sucrose in holding up suspensoids. 

The conclusions of Herzfeld and Klinger (E. S. K., 45, p. 203), that dextrin 
is simply a more highly dispersed starch, were contlnned. Dextrin proved to be 
a better emulsifying agent than starch, chiefly by the lowering of interfacial 
tension brought about by the smaller size of tlie particles. 

The efficiency of gum arable as an emulsifying agent is attributed to the 
lowering of interfacial tension and viscosity, and that of egg albumin to the 
adsorption of film formation. 

It is concluded that no one general rule can be made as to the effect which 
produces the best emulsions for all substances under all conditions, but that 
film formation is of primary Importance in all cases. 

The preparation of fructose, T. S. Harding {Jour. Amvr. Vhem. Soo., 44 
{1922), No. 8, pp. 1765-1768). — A method is described for the preparation of 
fructose by fractional crystallization from invert sugar obtained by the 
hydrolysis of sucrose by Invertase, the greater part of the glucose being first 
removed by crystallization from the concentrated invert sirup after the addition 
of glacial acetic acid. The final yield of fructose after recrystalllzatlon from 
alcohol is from 14 to 18 per cent of the weight of the original sucrose. 

Contribution to the knowledge of the glyceride of fats and oils. — The 
l^yeerids of goose fat, A. B'6um and H. Merti&n {Ztschr. Unter$uch. Nahr. u. 
dmuaamtl,, 46 (1922), No. I-4, pp. 101-1S7). — Goose fat was found to contain 
3.8 per cent of stearic acid, 21.2 per cent of palmitic acid, and 72.3 per cent of 
oleic acid. The following glyoerids were identified: A very small amount of 
difficultly soluble glycerid, jS-palmltodlstearin, from 8 to 4 per cent of stero- 
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dipalmitin, 6 per cent of dloleostearin, 80 per cent of dloleopalmitin, and 45 
per cent of triolein. 

Certain tropical oil seeds, E. R. Bolton and D. G. Hewer (Analyst, 4^ 
(1922), No. 55€, pp. 282-284)- — Brief descriptions are given of six tropical oil- 
bearing seeds, together with a table of the analytical constants of the oils 
obtained from these seeds. The seeds examined Include bacury kernels, the 
seed of PlatonUi* insipnis, the oil of which is suitable for c*andle and soap 
making; andirobinha or mapia seeds from Brazil, the oil of which can be used 
for soap making; bey beans, a species of Ballionella, the oil of which after 
suitable refining is said to be suitable for edible purposes; two types of Pari- 
narium seeds known as pajura and jaboty, the first of which yields a drying 

011 and the second a firm yellow fat which is thought to be edible; and two 
species of Theobroma, T. grand ifoUa and T. hwolor, which are closely related 
to the ordinary cocoa bean. 

The constants at Indian beeswax, O. D. Roberts and H. T Isiiip (Analyst, 
47 (1922), No. 555, pp. 246-251). — ^Tlie analytical constants are given of the 
r)nrifled wax obtained from 28 samples of honeycomb or crude wax collected 
from different districts in India. 

The use of phenol rod as an indicator for milk and sugar media, H. C. 

Hkown (Lancet [T^fwAon]. 1922, /, No. 17, pp. H42, use of phenol red 

in place of litmus in the preparation of milk and sugar media is recommended, 
and the technique for preparing phenol red milk with c^ondensed milk Is de- 
scribed. The phenol red media are considered superior to litmus media in 
their sensitiveness to small differences in reaction. 

McIntosh and Pildes method for attaining surface growth of obligate 
anaerobes, \V, 8. Gckhenotjr (Jonr. Amcr. Vet- Med. Assoc., 61 (1922), No. S, 
pp. SOISO4, fig- JL — A simple apparatus for the McIntosh and Fildes method of 
surface cultivation of anaerobes by removal of oxygen with a palladium cata- 
lyzer is described and illustrated. 

The influence of various antiseptics on the activity of lipase, L. 8. 
Palker (dour. Amer. Chem. Soc., 44 (1922), No. 7, pp. 1527-1588). — The effect 
of different concentrations of several antiseptics on the activity of lipase was 
tested by determining the H-lon concentration of emulsions of milk fat in gum 
acacia solutions after 24 hours* Incubation with commercial steapsln as the 
source of lipase. 

Formaldehyde in concentrations up to 1 part in 250 had no effect on the 
activity of the lipase, 1 per cent solutions being required to retard its activity. 
Chloroform in concentrations of from 1.5 to 2.5 per cent caused a retardation 
in lipase activity of from 20 to 60 per cent, acetone In concentrations of 6 and 

12 per cent of from 12 to 25 per cent, and a freshly prepared 3 per cent solu- 
tion of iodoform in acetone of from 25 to 40 per cent. Complete inhibition 
of lipase activity was obtained with a solution of iodoform which had stood 
for some time. Iodoform was found to retard lipase activity in direct propor- 
tion to its concentration, varyiiiK from a 15 per cent retardation with 0.03 
I>er cent concentration to a 55 per cent retardation with 0.5 per cent concen- 
tration. lodin and bromin inhibited llpolysis, the former to a greater extent 
than the latter. The data are thought to indicate the possibility of an unsatu- 
rated aliphatic structure for the lipase molecule. 

A method of quantitative determination of trypsin, S. Kai (Jour. Biol. 
Chem., 52 (1922), No. 1, pp. 1S3-1S6). — A modification of the method of deter- 
mining trypsin, reported by Gross (B. S. R., 19, p. 910), is described. This 
consists essentially In comparing the time necessary for the trypsin being tested 
to digest a cert&in coneentrati<m of casein to a point at which no turbidity Is 
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formed when a mixture of sodium hydroxid and acetic acid of a certain con- 
centration is added, with the time required for a known standard trypsin to 
digest the same concentration of the casein under identical conditions. 

New methods for the determination of potassium and ammonium^ O. 
AanHENroa (Meddel. K. Vetensk. Akad. NoheUnBt., ^ {1920), No. 6, pp. 5, 
fiff, Jf). — The method for determining small amounts of potassium in soil solu- 
tion involves the use of Biiimann’s sodium cohaltic nitrite reagent (E. 8. R., 12, 
p. 516). The soil solution, which should contain from 0.1 to 6 mg. of potassium, 
is freed from all metals except sodium, made up to 16 cc., acidlded with about 
5 cc. of glacial acetic acid, cooled to about 0® O., and treated with 5 cc. of 
freshly prepared 10 per cent sodium cohaltic nitrite. The precipitate is allowe<l 
to settle in the cold for about 12 hours, after which most of the clear solution 
is decanted off and the precipitate transferred to centrifuge tubes with capillary 
stems, the final precipitate being washed into the tubes with a little of the 
mother liquid. The tubes are then centrifuged, and the height of the precipi- 
tate is read by a scale on a mirror and compared with the results obtained from 
solutions of potassium ohlorid of known concentration. 

For ammonia determinations in soil analysis, the authors recommend the 
Folin aeration method with the addition of a concentrated solution of sodium 
sulphate to prevent the adsorption of the ammonia. 

A method for the estimation of small quantities of calcium, P. Laip- 
LAW and W. W. Payne (Biochem. Jour., 16 (t022), No. pp. . — The 

method described, which is said to be applicable to the determination of less 
than 1 mg. of calcium, is essentially as follows: 

The calcium Is first separated as the oxalate and then converted into crys- 
talline calcium alizarinate. This is collected and washed on a Gooch filter 
and decomposed by oxalic acid. The alizarin thus obtained is dissolved in 
alcohol, made up to a known volume with a large volume of dilute ammonia, 
and compared in a Duhoscq colorimeter with a standard solution of ammonium 
alizarinate. The method is said to ho accurate on 0.1 to 0.(X)2 mg. 

A colorimetric method for the determination of small amounts of mag- 
nesium, F. 8. Hammett and E. T, Adams {Jour. Biol. Chem., 52 (1922), No. 1, 
pp. 211-215, ffffs. 2). — The method consists in the prwipitation of magnesium 
as ammonium magnesium phosphate according to the method of Kramer and 
Tisdall (E. 8. R., 46, p. 416), and the subsequent colorimetric determination 
by the method for phosphorus of Bell and Doisy (B. 8. R., 44, p. 613). The 
combined method is said to he applicable to the estimation of small amounts of 
magnesium in urine, blood, and tissue extract. 

The composition of commercial phosphoric acid, VV. H. Ross, C. B. Dub- 
gin, and R. M.. Jones {Jour. Indus, and Engin. Chem., H (1922), No. 6, pp. 
586-635). — Simple and accurate methods for the determination of the inorganic 
constituents of commercial phosphoric acid are outlined, and tabulated results 
are given showing the composition of different samples of phosphate. 

Kellogg's sampling horn, J. W. Kkixoog (Jour. Indus, and Engin. Ohem., 
H il922), No. 7, p. 681, fig- f)» — A description is given, with Illustration, of a 
new type of sampling horn for obtaining samples of feeding stuffs and fer- 
tilizers. The horn, which is made of brass tubing, consists of two 

sections, the total length of which when joined Is 31.6 In. The upper sectlop 
has a 4-in. handle .securely fastened, and the lower secti<m a ferrule Into which 
the upper section is screwed when in use* The lower end of this section 
consists of a beveled sharpened knife-edge point protected, when not In us©» 
with a slip-on cap. The tube is provided with slots or openings i in. In 
width, designed especially for removing the sample with a mmtdle. 
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A practical for food analysts and chemical inspectors, M. Lepbince 

and R. Lbcoq {Guide Pratique d" Analyses AUmentaires et ^Expertises Chi- 
miaues Vsuelles, Paris: Vigot Bros., 1921, pp. XVI pi. i, Has. IH ). — 
This laboratory manual consists of methods which were adopted at the labora- 
tory of military analysts of the fifth region, France, during the World War. 
The subject matter Includes sections on analytical methods for feeding stuffs, 
fertilizers, and water; food adjuvants Including beverages, spices, flavoring 
extracts, condiments, and mushrooms; edible oils and fats, lubricating oils, 
soaps and bleaching agents, and waxes; fermented and distilled beverages; 
and foods. 

The conversion of macro methods in food chemistry into half micro or 
micro methods, H. LfiHEio (Pharm. Zentralhalle, 6S (1922), Nos. 16, pp. 218- 
221; 17, pp. 27-232). — The results are reported of attempts to adapt the usual 
methods of determining the constants of fat to micro determinations, using 
much smaller amounts of the fat and the various reagents. 

It was found possible to obtain satisfactory results in the Reichert-Meissl 
determination with the use of as small an amount as 0.05 gm. of butter fat, 
but for practical micro determinations 0.5 gm. is considered a better amount. 
Fairly satisfactory results were obtained in determinations of the Polenske 
number wdtli 0.5 gm. of the sample. Determinations of the saponification 
number (Kfittsdorf) gave good results with 0.35 gm. For the iodin number 
better results were obtained with the Hanus than with the Htibl method. 

The technique and apparatus for the various tests are described in full. 

A method for the colorimetric estimation of carnosin, W. M. Clifford 
(Biochem. Jour., 15 (1921), No. 3, pp. JfOO-406). — The* colorimetric method of 
Koessler and Hanke^ for estimating imlnazole derivatives has been applied 
with certain modifications to the determination of carnosin in muscle extracts. 
The method consists essentially In precipitating the proteins from the ex- 
tract with w-phosphoric acid, neutralizing an aliquot portion of the filtrate 
with 10 per cent sodium hydroxld with litmus as indicator, dlaaotizing given 
portions of the solution as in the original method, and comparing in a Duboscq 
colorimeter against a .standard containing 0.0001 gm, of carnosin, repeating 
the comparison with different amounts until an exact match Is obtained. 

On some new color reactions of cholesterol, D. Kahlenbebg (Jour. Biol. 
Cheni., 52 (1922), No. 1. pp. 217-225). — In the course of an investigation of the 
function of cholesterol in the animal body, the author has found that choles- 
terol is soluble in a number of anhydrous inorganic chlorids and bromlds, the 
solutions generally being colorless. Several exceptions to this rule have been 
found to occur, the most Interesting of which is the behavior wdth anhydrous 
arsenious chlorid, AsOU. In this solvent brain cholesterol or gallstone cho- 
lesterol gives a pink solution, gradually turning to a bright cherry red ; isocho- 
lesterol a cobalt-blue solution, changing to violet, purple, dark red, and dark 
green on standing; and phytosterol a colorless solution. These reactions thus 
enable one to distinguish between cholesterol, isocholesterol, and phytosterol. 

The antlscorbiitlc vitamin. — A study of its solubility from desiccated 
orange Juice, E. B. Hart, H, Steenbook, and S. Lepkovsky (Jour. Biol. 
Ohem., 5f^ (1922), No. 1, pp. 247-250, figs. 5).—K study of the solubility of the 
antiscorbutic vitamin of orange juice in various organic solvents is reported 
from the Wleconsin Experiment Station. The method employed in the greater 
part of the work consisted in desiccating 1,200 cc. of the orange juice at room 
temperature on 000 gm. of oatmeal and completing the drying in a desiccator 
over sulphuric acid for several days. The material was then extracted with 

^lour. Biol. Chein., 89 (1019), No. 8, pp. 497-810. 
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2,000 cc of tlie solvent being tested, the solvent filtered off by snctton, the 
residue washed with the solvent, and this extraction repeated twice. The 
united extracts were then evaporated on 1 kg. of the scorbutic ration, which 
consisted of 69 parts of rolled oats, 25 parts of ground alfalfa hay, 6 parts 
of casein, and 1 part of salt. Guinea pigs, weighing from 200 to 400 gm., 
were used as the test animals, with 4 animals in each lot. 

As thus tested the antiscorbutic vitamin of desiccated orange juice proved to 
be soluble in 80 and 95 per cent and absolute ethyl alcohol, and also In methyl 
alcohol. It was Insoluble in butyl alcohol, benzene, petroleum ether, acetone, 
ether, chloroform, and ethyl acetate. “The behavior of this vitamin toward 
organic solvents and water indicates that It is not of fat or llpln character.” 

Method for determining hydrogen stilphld evolved by foods when 
cooked at various temperatures, E. F Kohman {Jour, Indus, and Engin. 
Chem., H {1922), jVo. 6, pp. 527-S29, fig. 1 ). — An apparatus by means of which 
hydrogen sulphld evolved from foods cooked at 100® 0. or over can be deter- 
mined accurately is described. 

The method involves the distillation of the product by pressure in a flask 
inclosed in an autoclave and the gravimetric determination of the sulphld as 
barium sulphate. The method Is also applicable to the study of other volatile 
products evolved in the cooking of foods. The results obtained with this 
apparatus on samples of lye .hominy are reported in a contribution previously 
noted (E. S. R., 47, p. 718). 

The results obtained by cooking 1,000 gm. of fresh corn in the canning stage 
in 500 cc. of water and collecting the distillate in one-half hour periods are 
reported, together with the results obtained showing the effect of alkalis and 
acids and of iron salts on the amount of hydrogen sulphid evolved by the 
green corn when healed. The data show that the amount of hydrogen sulphid 
evolved varies considerably for different lots of com, that more Is evolved 
during the first one-half hour than the second, and that the amount decreases 
for each succeeding period. 

Detection and determination of substitutes in flour and bread, E. Vogt 
{Ztschr. Untersuch. Nnhr. v. aenussmtl, J,2 {1921), No. 7-8, pp. 1 45-1 78). —This 
is a report of an extensive investigation of microscopical and chemical methods 
of detecting the adulteration of wheat flour or broad with various substitutes, 
including barley, corn, oats, and various forms of potato flour. 

For the microscopic detection of these substitutes the author recommends a 
differential coloring with a dilute solution of Congo red in India ink. The 
microscopic detection of steamed iwtato flour is impossible on account of the 
change of the cells into a water-soluble formless mass. A quantitative de- 
termination of substitutes by the microscopical method is practically impossible. 

The chemical detection of substitutes can be made through determination of 
the true alkalinity of the ash of the flour or bread, 1. e., the alkalinity after 
deducting the alkalinity due to PaO#. Data are presented on the true alkalinity 
of the ash of bread containing varying amounts of substitutes. 

The valuation of lard, A. BAmee {Ztaohr. Uniersmh. Nahr. u. Oenmamth, 
4S (1922), No. l-If, pp. 87-JPI, fig. 1). — This is a discussion of the author’s 
methods of detecting adulteration of lard (B. S. E., 82, p. 801). 

The determination of benzoic acid in margarin, O. KOpke and E. 
nXkOKB {Ztschr. Untersuoh. Nahr. u, Oenussmtl.t iS (1922), No, 19, pp. 

S69 ), — A method for the quantitative determination of benzoic acid In matgatln 
is described as follows: 

Of the well*mlxed sattiple 50 gm. Is placed In a wlde-mouth flask provided 
with a ground glass stopper, 100 ce. of n/10 sodium carbonate solution is added. 
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the stopper is loosely Inserted in tlie flask, and the flask is heated on a water 
bath at 600® C. until the margarin is melted, after which the flask is shaken 
thoroughly for two minutes, the stopper being removed at Intervals. The fat 
is then allowed to harden, the liquid drawn off, and filtered through dry 
pai>er, and 75 cc*. of the filtrate transferred to a 100 cc. graduate flask con- 
taining about a gram of pure ammonium sulphate. The flask is shaken and 
allowed to stand for one-lmlf hour, to dissolve the ammonium sulphate com- 
pletely, after which the volume is made up to 100 cc. and the liquid filtered 
into a dry flask. Of the filtrate, 80 cc. is acidified in a separatory funnel with 
8 cc. of dilute sulphuric acid and shaken five tinies with 40 cc. of a mixture 
of equal parts of ether and i^etroleum ether. 

The ether extracts are brought together in another separatory funnel, washed 
three times with 5 cc. of water, and transferred to a wide-mouth flask contain- 
ing some pieces of pumice. The solution Is distilled slowly, and the last part 
is allowed to evaporate at room temperature. The residue is taken np with 
water and, after the addition of two drops of phenolphthnleln solution, titrated 
with n/10 base to a deep red color, heated to boiling, titrated with n/10 
hydrochloric acid until the color disappears, and then again with n/10 base 
until the red color reappears. 

In making the final calculation of the amount of benzoic add the pre- 
set erniined water content of the margarin must be taken into consideration. 

The theobromin content of cacao beans and cocoa, II. V. Wadswobth 
{Analyst, 47 {1922), No. 55S, pp. 152-tOl ). — The results are reported of deter- 
miimtions, by the method previously note<l (E. S. R., 45, p. 413), of the 
tiieobromin content of imroasted and roasted cacao nibs and shells from various 
sources and of commercial cocoas. Moisture and fat determinations are also 
included. 

The maximum variations found in the nibs or shelled imroasted beans of 
all types and grades were between 0.99 and 1.69 per cent of theobromin on 
the original nib and between 2.22 and 3.82 per cent on the dry fat-free material. 
The dlfl’erences are considered to be due to the variety and to the amount of 
fermentation, fennented beans In general being lower in theobromin content 
lhan unferraented. The shells on the contrary were found to have a much 
liigher content of theobromin when fermented than unfermented. The maxi- 
mum variations observed were between 0,19 and 2.98 per cent. The germs 
separated commercially from a blend of roasted cacao bean bad a theobromin 
content of 2.1 per cent of the original material or 2,23 per cent of the fat- 
free substance. 

As judged by the analysis of three varieties of beans before and after roast- 
ing, there is practically no loss of theobromin on roasting. In the case of 
the sliells, however, there proved to be an increase in the theobromin content 
of shells having an initially high content and u decrease in tliose of low 
theobromin content 

The manufactured cocoas examined had a content of betweem 2 and 2.3 
per cent of theobromin on the original cocoa and between 3 and 3.6 per cent 
on the dry fat-free mnteTlal. 

The detection of apple juice in ao-called pure fruit preserves, O. F. 
Muttolet (Aim, FaUif.^ U {1922), No* 164^ pp. 196-209). — The addition of apifie 
juice to other fruit juices, such as currant or raspberry, In the making of 
jellies results in the lowering of the acidity of the preparation and the Intro- 
duction of malic acid. To detect the presence of apple juice In j^Ues, the 
author recommends the determination of the acidity of the product and of its 
content in malic acid, separated as barium malate* 

21804—28 ^2 
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Methods of analyxing fotlllcial honey, particularly the determination of 
sucrose and glucose, A. Behbe (Ztschr. Vntersuch Nahr, u, Genussmtl.f 
(1922) j No, i~4, pp. 24--46 ). — Methods of analyzing artificial honey are discussed 
at length. 

Formulas for the direct calculations of glucose and sucrose In fruit 
Juices, marmalades, etc., A. IUnck (Ztschr. Untersuch. Nahr, u. Genusawtl., 
42 (1921), No. 12, pp. S72-S82 ). — The derivation is given of three formulas by 
means of which the percentages of water-free glucose, water-containing glucose, 
and sucrose, respectively, can be determined in any sirup provided the content 
of extract in the sirup and the polarization values are known. The formulas 
are as follows: 

W«ter.free 

Water-containing glucoae= S^traet . XOgg i ql ariga^n 

Percentage of 8ucro8e=M r«<;t . 2< A f . ^P?»'trAat l^^^ 

U.ULI 

Relative sweetness of invert sugar, J. W. Sale and W. W. Skinner (Jo'nr 
Indus, and Kngin. Cheni., 14 (1922), No. 6, pp. 522~-525) — As judged by careful 
tasting experiments at the Bureau of Chemistry, U. S. I). A., invert sugar solu- 
tions, prepared by the liydrolysis of sucrose witii n/ 2 hydrochloric acid, tar- 
taric acid, and autolyzed yeasts, were of equal sweetness, but less sw(‘et tlian a 
sucrose solution of the same concentration. If an arbitrary value of 100 is 
assigned to* sugar, the invert sugar equals 85, or 117 units of invert sugar have 
the same sweetening power as 100 units of sucrose. 

The sugar sirups inverted with hydrochloric acid and tartaric a<’id were 
practically without color and flavor, hut gave a rather harsh sensation on 
tasting. The sirup inverted with Invertase and concentrated by boiling under 
re<iuced pressure was practically colorless, possessed only a slight flavor, and 
was .smooth to the taste. Bottled soda made with invert sirups which were 
practically without flavor and color proved satisfactory, hut those made with 
invert sugar prepared according to the usual formulas or processes had a slight 
candy flavor and were not satisfactory. The keeping quality of bottled drinks 
prepared with invertase solutions was satisfactory. 

Results of some vin<?gar investigations, O. H. Hunt (Anier. Food Jour., 
17 (1922), No. 9, pp. 11, 12 ). — A study is reporh^d from the Ohio Experiment 
Station of the vinegar-making properties of juice from western apples grown in 
irrigated and nonirrigated orchards. Determinations of the chemical constants 
of samples representing several thousand gallons of fresh juice showe<l no 
appreciable difference in composition. The constants of the vinegar prepared 
from the juice of apples grown under irrigation were similar to those of the 
juice of nonirrigated apples and also came within the minimum and maximum 
figures of the IJ, S. D. A. standards. The addition of yeast to hasten fermenta- 
tion proved to be without advantage. 

Manufacture of white potato flour, W. A. Noel (Chem. Age [New York], 
SO (1922), No. 9, pp. S81-384f flffs, 2).*— This contribution from the Bureau of 
Chemistry, tJ. S. D. A., consists of a description, with illustrative diagrams, of 
a model plant for the manufacture of white potato flour; chemical analyses, 
including ash constituents, of fresh potatoes and of potato flour prepared In 
different ways; and estimates of the manufacturing and production cost of 
potato flour based on prices prevailing in 1919. In the plant described the pota- 
toes are first washed, then peeled, sorted, cooked, macerated, dehydrated, 
ground, bolted, and packed. 
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Comparison of wood cellulose and cotton cellulose, S. A, Mahood and 
IX E. Cable (Jour. Indus, and EnfHn, Ghem., (1922), No. 8, pp. 727--731).— 
In connection with a study at the IT. S. Forest Products Laboratory, Madison, 
Wis., of the preparation of wood cellulose suitable to he employed as a substi- 
tute for cotton cellulose in the manufacture of cellulose eaters, comparisons 
were mad(‘ of wood and cotton celluloses varying in purity from the original 
raw materials to severely cooked and highly bleached samples. The data pre- 
sented show that the wood cellulose most nearly corresponding to cotton Is 
obtained by recooking “easy bleaching” sulphite ])nlp with soda and bleaching 
with 2 per cent bleach. 

“ On the basis of data given, cellulose from wood and cellulose from cotton 
do not represent identical chemical aggregates, and the same is true of wood 
<‘ellulose obtained by acid cooking and by alkaline cooking. The practice of 
checking wood cellulose acc*ordlng to the specifications for cotton is therefore a 
guest ionable procedure.” 

METEOROLOGY. 

The w^eather and the crops in eastern England, 1885— It. H. 

Hookfr (Quart. Jour. Rou. Met. Soe. {London}, 48 {1922), No. 202, pp. 115- 
3). -In a paixa* previously noted (K S U., IP, [>. 414) the author 
rt^ported a study of correlation of weather and crops in this region based on 
the 21 years’ data then available. This article gives the results of a study by 
tbo same methods of data covering a period of 35 years. The yields of wheat, 
barley, oats, beans, peas, pcttatoes, turnips, mangels, and hay are correlated 
with rainfall and temperature. The results arc embodied in a series of dia- 
grams which show the type of weather re<iuired for each crop throughout the 
period. The gcmcral i*c.sults of the later study are similar to those reported in 
the earlier ])aper, although on the whole the earlier figures are as a mle some- 
what toned down, the largest coefficients being often somewhat reduced. 

Distribution of abaca in Cavite Province as related to soil and climate, 
P. S. Ko.tales (Philippme Af/r , 9 (1921). No. 8-9. pp. 219-232: abs. in Internatl. 
Inst. Afjr. {Hofiw], IniernatL Rev. J8(i. and Prarl. Aar., 12 (1921), No. 12, pp. 
1514, 1515). — Of three prevailing typers of climate in this Province of the 
Philipjdiie Islands, the one most favorable to the growth of Musa textiUs is 
(‘haracterlzod by a total annual rainfall of 2,766 mm. (108.9 in.), heaviest in 
Novemher-F<4)ruury and lightest in March-June, with nf> dry s(^ason ; a total 
lnimi<Ilty of 78 to 88 i)er cent, with slight variations; and an average tenu>era- 
(ure of less than 27® (80.6® F.). Analyses of soils of the Province, classi- 

fied wdth reference to yield of abaca, indicate that the growth is directly related 
to the organic matter content of the soil. 

Moisture content of peach buds in relation to temperature evaluation, 
E. S. Johnston (Bui. Amer. Met. fSoe., 3 (1922), No. 9, p. 132). — “Marked in- 
(Teases in the moisture content of fruit buds of the pea(;h have been noted 
during late winter and early spring. The rate of such increases after January 
1 varies as the sum of the effective daily mean temperatures above 43® F. 
Although the factor of proportionality is a constant for any one year, it may 
vary for different years. Certain conditioning influences that are operative 
during or preceding dormancy apparently ‘ predetermine ’ the exact relationship 
between air temperature and the moisture content of the buds for the periods 
following dormancy.” 

Motiscmn and trade winds as rain makers and desert makers, A McAdte 
(Oeorgr. Rev., 12 (1922), No. 3, pp. 412-419, figs, 4). — Tbe author reviews 
espe(!laUy an article by O. C. Simpson on the causes and characteristics of the 
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south ^vest monsoon of India/ and discusses monsooual influences on rainfall on 
the Oalifornia coast, witl\ the enunciation of certain laws which control the 
rainfall and determine the occurrence of droughts and the formation of deserts 
in that region. These laws are as follows: 

“‘(A) When the continental high [hyperhar] overlies Oregon, Idaho, Utah, 
and Nevada, the general drift of the surface air is from the north or northeast, 
and such a circulation favors fair weather, with little precipitation, . . . In- 
dividual lows are restricted to northern counties and pass eastward without 
extending southward. 

When the north Tacilic low area (the Aleutian low llnfrahar]) ex- 
tends well southward along (he Oregon coast and the continental high overlies 
Assinlboia [now Saskatchewan] and Montana, the general drift of the surface 
air in California is from the south or southeast. Conditions (then) favor un- 
settled weather, with frequent heavy rains west of the Sierra and heavy snow- 
fall in the Sierra. Individual highs appear with little w^aming north and east 
of the Kootenai and move, as a rule, slowly south. Individual lows apiiearing 
over Vancouver Island and the north coast of Washington deepen and also 
extend southw^ard, the rain area reaching northern California in 12 hours, the 
cemtral coast in 24 hours, and the coast south of Point ('Oiiceptiou in 3d 
hours.’ . . . 

“(C) A dry period in wdiiter on the coast of California is caused by a de- 
flection of the wind from soutlnvest or south to west or nortliwcst, due pri- 
marily to a retrogression of the Aleutian infrabar. Siufli winds blow parallel 
to the coast, have traversed biit a short distance, atid are moving from colder 
to wanner regions. The mountains of California can not a(‘( as eflicient con- 
densers. Conversely, heavy and frequent rains are due to long-distance nir 
streams impinging as southwest winds on the coast, . . . [in wdnch case] (he 
Coast Range, the Sierra, and the Cascades can . . . act energetically as rain 
makers, for a moderate uplift of the air streams gives suttlcient cooling to pro- 
duce generous rain.” 

The owurrence in California of dry periods in the midst of the rainy season, 
which long baffled exi)Ianation, is now seen to be due to an interruption of the 
circuit of the air stream over the ocean. Tliis happens when air surges south- 
ward from the Yukon. Usually the flow' is southeast and on the inner side of 
the Siskiyou and the Coast Ranges; hut occasionally the polar front bulges 
southwest and the oc<‘an winds are forced seaward. At such times heavy snow^ 
falls on the immediate coasts of Washington and Oregon; hut ('allfornia for 
the most part is dry.” 

Measurement of precipitation, B. C. Kadel (U. ;8. Dept. Agr.^ Weather 
Bur., Instrument Dit\ Circ. E, 4 ed., rev. (1922), pp. IVA-S(t, figs. 17). — The 
instructions given in this circular for the measurement and registration of 
precipitation by means of the standard instruments of the U. S. Weather 
Bureau have been revised to date. 

SOILSk-FEBTILIZEES. 

Introduction to mineralo^cal soil analysis, F. Stein hikue {Leipzig: Wit- 
helm Engelniann, 1921. 2, ed.. rev. and enl.y pp. VlIlA-2^0, iig». 106 ). — This is 
the sei'ond revised and enlargenl edition of this work. It deals particularly 
with the determination of the tiner soli minerals by the use of the more recent 
petrographic investigational methods. It contains chapters on the history and 
importance of mineralogical soil investigation, obtaining soil samples by se<ii- 

‘ Quart. Jour. Roy. Met. Soc. tI.*ondonJ, 47 (1921), No. 199, pp. 161-172, flg«, 12. 
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mentation, methods of mineraldgical investigation, procedure, tables for de- 
termining soil minerals, characterization of soil minerals, and a key for de- 
tiu-inining the important soil-forming minerals. 

Experimental investigation on the water evaporation of naturally strati- 
Oed soils, M. Hklbig and O. Hohsler {Ztftrhr, J*flan,zvnern(ihr, u. Dnnyung, J 
(192:B), No. 2, Wisn., pp. 95—102 ). — Studies of water evai>oration from naturally 
Htnititied soils subjected to air streams and of tU<‘ conditions atT(‘cting it an^ 
i-eported. 

Tt was found that evaporation follows the variations in tlu^ inllneiicing factors 
slowly, so that maxi inm and minimum temperatures do not at the time mean the 
(‘xlreines of evaporation. Evaporation from dilferenlly cultivated and coverinl 
soils was almost the same at the time of the escape of the air. Kvaiiomtion 
was proportional to the saturation deficit only at the time of air escape, while 
>ariations were freoiient at the time of air entrauee. Evaporation was con- 
siderably less from naturally stratlfk‘d soils than from artificial soils, especian.\ 
at the time of air entrance, (\ilti\ated strata lost less moisture by evapora- 
tion tlian uncultivated naturally stratified soils. The optiosite was true when 
laler I he surface dried. A cover of living moss retarded and a cover of 
living rushes increased evajioration. 

Soil survey of Logan County, Ky., Ij. H. Sciioenm a.nn. (1. E. Jones, and 
S. Avkritt (r. >>’. De/jt. A(//., Adr. Sheettf Field Oper. Bur. .Soils, 1919, pp. 
56, fig. /, map i).---Tiii8 siiiwey, prei»ared in coj)peratioii with the Kentucky 
J\\p<'rinH‘nt Station, (hails with the soils <»f an iwon of .HoT.Tdh aert's in south- 
\\cst<*iii Keiitin-ky. Tlie surface features \ary from hilly in Ihi^ northern and 
ijoi thweshun parts to gently rolling to level in otluM* jiarts of Die count.v 
Hrainage is said to he W'ell established. 

Tlie soils of the county are groupcnl us upland and lowland or alluvial. The 
n]dand soils are residual from St. Ijouih limestone. Including rough stony land, 
22 soil tyiies of 12 seri(\s art' mapp(*d, of w'hich the l>e(*atur silt loam, Tilsit sih 
loam, and Decatur clay loam cover 24.9, 16 2, and 34.1 per cent of the area, 
r<‘spe(‘ti vely. 

Further studies of alkali soils in Iraq, J F. Wkbstku and i\ \'ibw’anath 
{[Afesopotainni] Dept. Agr. Mem 5 (192/), pp. '/6*, pB‘. 5, ftg /).--In a (^ontiniiu- 
tiou of studies jirevionsly noted (K. S. K.. 46, p. 512), the action of various 
salts on the physlc^al properties of tlie soil was first studied. 

It was found that the presence of soluble salts materially affects the me- 
chanical condition of the soil. Most of the salts commonly present flocculated 
the soil and increased its water-holding capacity. Tlie rapidity ol soil -water 
luovenieuts was also increase<l. but owing to the increased surface tension of 
the soil solution the range of the movements was not seriously diminished 
These general results were not produced by sodium carbonate which, on the 
other hand, detlocculated the soil. Soluble salts increased the hygroscopic 
coeflicient of the soil and thereby caused a serious loss in the moisture avail- 
able for the plant. This loss outwndghed any gain that accrued from dimin- 
ished evaiioration due to increased hygroseopicity. 

Salts in soil solutions did not move in constant proportions when the soil 
Witter moved by capillarity or by percolation. Chlorids apparently moved more 
freely than either sulphates or carbonates. There appeared to be, however, a 
constant proportion of anions to cations, and In no case was translocation of 
salts iiccompanied by increased acidity or alkalinity. Owing to the diminution 
in the viscosity of the water, a rise in temperature increased the rapidity 
of water movements In spite of the decreased surface tensions which were 
thereby occasioned. This was true for salty as w^ell as nonsalty soils. 
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“Although the nhniiuum capillary capacity of water Is no longer to he 
regarded as a critical amount but as an equilibrium point, it appears that this 
equilibrium point is of very great importance. The tendency of soils is to lose 
fairly rapidly, either by evaporation or by lateral or vertical transference 
to drier areas, water surplus to the minimum capillary requirements. Once 
this surplus has been lost, capillary movements cease and evaporation is 
checked by the formation of a layer at the surfai*e which is no longer In 
capillary connection with the water below. Tlie capillary water is the reser- 
voir on which the plant feeds, and this water does not move to the plant but 
has to be collected by the plant root system.” 

Pot culture experiments were conducted to determine whether the studies 
of the effect of salts on the s(»il could be verified by experiments with growing 
plants. Tests of the wilting point of plants in salty soil and in soil from 
which the salt has been removed showed tliat wilting took place much more 
quickly In the salty soil than in the salt-free soil. It was also found that in 
every cast^ plants which were germinated in a salt-fiw environment did l)etter 
than those germinated in salty soil. The effe<*t of removing the salt after 
germination was to improve tbe plant to some extent as compared with the 
control plants grown throughout in a salty soil, but they did not approach the 
size of the controls grown in salt-free soil On the other hand, plants germi- 
nated in a salt-free soil were hut little affected by tJie subst»quent gradual 
addition of the salt. In no case did a plant germinated in a salty soil catcli iix> 
in growth with jdants germinated in salt-free soils. 

In studies on the growth of seedlings under various conditions of salinity, 
but with a constant sui)ply of nutrient salts, it was found that the early swil- 
ling stage is tlie one at which jdants are the most readily affected by solul)Ie 
salts. It was also shown that tlie check wliich a plant re<'eives at lids stage 
persists for a considerable i>eriod after the cause is removed. 

The tolerance of wheat was studit^il for various salts, sodium chlorid heme 
the most toxic, followed in order by calcium <‘hlorid, magnesium <*hlorid, sodium 
sulphate, and magnesium sulphate. The limiting tol(*runces for these soils 
which will cause a plant to be so hindered in growth as to jiroduce only one- 
half of its noriiial dry weight were found to be sodium chlorid from 0.2 to 0.3 
per cent, calcium chlorid and magnesium chlorid from 0.3 to 0.4 per cent, 
sodium sulphate from 0.4 to 0.5 per cent, and magnesium sulphate from 0.9 to 
1 per cent. 

Studies of the osmotic pressure showed that there is a very close connection 
between the osmotic pressure that is exerted by salts in solution and the 
toxicity of such salts. In no case was sodium carbonate which was added to 
the soil entirely rec'overable in tlie drainage waters. The organic matter of the 
soil was attacked by this salt, and as a result the water-holding capacity of 
the soil was seriously de('rease(I, so that the toxicity of such soil as remained 
was correspondingly increased. 

It is concluded that wh^n the soil solution in a soil which has a moisture 
content equal to its minimum capillary capacity to a dejith of 4 ft. has an 
osmotic pressure of more than 6 atmospheres, the soil may be considered too 
saline for ordinary agricultural purposes, esi)ecially for such cnqis as wlieut 
and sorghum. Other practical aspects of the problem are dis<*ussed. 

Effect of tree products on bacteriological activities in soils. — Ammoni- 
fication and nitrlilcation, W. M. Uibiss and O, H. WeiIkman {Soil Soi., XS 
{1922) j No. 4, VP- S03-^22, fig a. 10 ). — Htudies connected at the Idaho Exiieri- 
ment Station are reimrted, in which sawdusts from cedar, maple, ash, red fir, 
white fir, larch, white pine, and yellow pine were collected from kiln-dried 
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boards, carefully screened, and u6ed in amounts varying from 1 to 3 per cent 
to determine the effect on ammonia accumulation from dried blood, nitrification 
of ammonium sulphate and dried blood, and nitiate reduction in forest soils. 
Other tree products, such as leaves, needles, and cones from the above- 
named trees, the so-called forest floor, and ferns, were similarly tested. The 
soils used were a timbli/ soil of low fertility, a field soil of average fertility, 
and a garden soil of high fertility. 

The various tree products tested proved inhibitory to uniiiKJnia and nitrate 
accumulation in the three different soils. Calcium carbonate did not overcome 
the inhibiting action of the various materials tested but caused a general in- 
crease in the nitrate formation. Cedar sawdust was the most inhibitory of 
the sawdusts to ammonia accumulation from blood. The reduction in the tim- 
ber soil was 78.9 i>er c<?nt, while white pine, the least inhibitory of the saw- 
dusts, caused a reduction of 13.1 per cent. Cedar, maple, larch, ash, and red 
fir saw'dusts had the greatest iiifiibiting action upon nitrate formation from 
aiiimoniuin sulphate and blood. Among the materials otlier than sawdust, 
white fir, yellow^ pine, and cedar needles (*aused the greatest reductions in the 
nitrification of ammonium sulphate. The indiscriminate collection of material 
covering the soil under tlie forest, or forest floor, reduced ammonia and nitrate 
accumulation in soils. Ferns, common on cut-over soils, proved but slightly 
inlilbitory and therefore of no economic* imiwriance. 

Denitrification experiments indicated that the reduction of nitrate formation 
is not due to the denitrifying group but to actual inhibition of the nitrifying 
orgaiilsiiis. Maple, and possibly ash, are exceptions in this respect. 

The results of this study are taken to indicate that the low^ fertility and 
apparent toxic eundition of Heliner silt loam in Idaho is in large part due to 
the timber residue. This material collects continuously throughout the growl- 
ing period of the forest, and due to its slow rate of decomposition has a direct 
effect upon the beneficial biological processes in the soil. It is thought that a 
period of from 3 to 5 years Is required for this timber residue to completely 
decompose and its detriinentni action to disappear. The use of sawdust bed- 
ding is discouraged in case the sawdust is to be spread with the manure on 
the field. 

The decomposition of organic nitrogen compounds of forest humus by 
biological processes, II. SCchtino, A. Komer’ and M. Kuhne {Ztschr, 
Pflanzenerndhr. v. Diniaung, 1 {1922), No. S, Wiss., pp. 113 - 151 ^). — Several 
vegetation exi)eriments to •<leteriiilne the extent to which acid pine forest 
humus will decompose aud yield available nitrogen to plants under cultural 
conditions are reported. The humus was used with and without lime and 
excessively limed. 

The lightly limeti humus produced an api)roximateIy normal gnnvth of oats, 
but the heavily limed humus caused a marked injury which was even greater 
in the case of rape. Further studies led to the conclusion that the nitrogen 
compounds of the pine forest humus are actually extremely Insoluble, No 
evidence was obtained of the existence of injurious substances in the humus. 
Where the humus was reinforced with nitrogen in the form of urea and 
inoculated to promote nitrification, normal crops resulted. However, no decom- 
position of the insoluble nitrogen compounds of the humus took plac*e. 

The conclusion is drawn that forest humus will permit the biological decom- 
position of soluble organic nitrogen compounds in acid or neutral conditions. 
On the other hand, the organic nitrogen compounds of the humus under the 
same conditions are not capable of being decomposed to any appreciable extent 

in the presence of easily assimilable carbohydrates. The final conclusion is 
that humus must contain great quantities of insoluble nitrogen compounds. 
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Soil management for fall seeded grains, M. M. McCool and G. M. 
Grantham {Michigan Sta. Quart, Bui., 5 (1922), No. 1, pp. 5-7, jfigs. 2). — Prac- 
tical information on the management of soils for fall seeded grains, with par-, 
ticular reference to conditions in Michigan, is presented. Proper cultural 
methods and adequate fertilizer applications are considered to he profitable. 
Where possible it is considered advisable to plow land early for fall grains, 
especially wheat. This results in a better seed bed and in the destruction 
of weeds. 

Questions of experimental technique in fertilizer studies, Klebergeii 
(Landw. Vers. Sta., 99 (1922), No. 2-S, pp. 162-172) .—Attention is drawn to 
the possibility that discrepancies found in the results of similar fertilizer studies 
may be due to variations in the sand used in pot studies. In this connection 
studies of different sands are briefly reported, which showed that washed river 
sand, for instance, is quite variable and very heterogeneous In clioniical (*onii)o- 
sition. It was also found that under certain conditions washed pit sand may 
develop a distinctly acid reaction. In view of these facts It i.s considered ad- 
visable in many cases to use a pure unwashed raw sand of known standard com- 
position and reaction for po( tests rather tlnin a washed, neutralized, and 
fertilized sand. 

Further studies showtKl considerable nonuni form ity in the grain sizes of rj\er 
and pit sands. It is considered advisable to separate the sand used in pot 
studies into standard proportions of fixed sizes. The l>est results liave been 
obtained with a mixture of 33 per cent of sand With grains over 3 inm in size. 
33 per cent with gains over 1 mm , 28 per cent with grains over O.o mm , and 0 
per cent of pure washed quartz. 

1‘rocedure in the actual conduct of plat tests is also discussed. 

What the Delaware Experiment Station is doing along soil fertility 
lines, C. A. McCue (Amer. Fort., 57 (1922), No. 2, pp. 22-25, 50, 5H) - A brief 
r^sum^* of the soils and fertilizer work in progress at this station is presented. 
It is noted that In the fertilizer studies, complete fertilizer treatments and 
treatments of barnyard manure at the rate of 10 tons per acre liave produced the 
largest yields of corn, wheat, soy beans, and hay. The majority of the soils 
of the State are said to be more or less deficient in humus, and the use of covf'r 
crops, preferably legumes, is considered generally desirable. 

[Soil fertility studies at the Illinois Station] (Illinois Bta. Rpt, 1921, pp. 
11, 12). — The results of fertility studies on the different soil types of 35 soil 
experiment fields obtained within the past 10 years, including 1921, are briefly 
summarized. Rather remarkable increases in crop yields are reported from 
the use of organic matter, limestone, and rock phosphate. 

A continuation of studies with the Hopkins soil bins emphasized the great 
importance of soil variation as a factor affecting the reliability of plat experi- 
ments. It was found that the yield of wheat from different areas of a single 
i>in on which the stand appeared especially uniform varied from less than 20 
to more than 60 bu. per acre. Other studies have shown that sweet clover 
possesses a high sulphur content. It is stated that the high content of mineral 
plant nutrients found in this crop make it an important one for rendering 
nutrients available to succeeding crops. 

In studies of methods of isolation and proving the purity of nodule bacteria, 
it has been found that the failure of nodule bacteria to inoculate may be due to 
a high moisture content, to acidity, or to oxygen starvation in the soil. 
Bacillus radiohacter may or may not kill the organism according to the cultural 
eonditioDS maintained. The manner of storing soil for Inoculation has been 
found to be a vital factor in the efficiency of the soil when used for inoculation. 
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How Greece can produce more food, O. G. Hopkins {lUiriois i^ta. Bui. 2S9 
(1922) f pp. 4^9~’4(!7f figs. 16). — This report presents the detailed results of 
studies made by the late Hr. Hopkins into the agricultural couditious existing 
in Greece, and recomineuds some practical scientilic methods for improving 
these conddiuiis. The results of the soil fertility studies included in this 
investigation have beeh previously reported by Bouyoiicos (K. S. It,, 47, p. 12i). 

One of the striking recommendations made as the result of this investigation 
is that Greece establish as early as practicable a strong college of agriculture 
and an agricultural expenineiit station, and that the experiment station take 
up a detailed survey of the soils of Greece, including held exiierimeuts to 
deterimiie tlie crop adaptations and the tertility reiiuirenients of the prevailing 
soil Upes. It is considered more important to investigate the \aiue ot tdios- 
j[)horus both in acid phospluite and in linely ground natural rock in connection 
with legume crops than to experiment vvuh German or Kiench potash or 
Chilean lutrate. A plan for conducting soil experiments is lirielly presented 
and discussed. 

It is further recommemied that the Greek Goiernnient provide or issue an 
adequate supply at reasonalile cost to farmers ol aeid phosjihate and liuely 
ground natural jihosphate and assist in the introduction oi suitable legumes 
an<l in the development ot sources ol imlvenzed Jimestoiie where luHuled. 

Fertilizers (India [Dept. Agr.\ Rev. Opciations, 1920-21, pp. 34 )- — 

Lxiu‘nments on paddy manuring in Madras have shown that nitrogen aiul 
phosphorus increased the ^ield, v\hde potash has, if anything, a <lepressing 
(‘lfe<*t, 'i'lie pliusiihatjc niaiiures, more especially the coiniiaratn ely insoluble 
nuneiul phosphates, showed residual effects. Composting experiments with in- 
soluble mineral i)hosi>hates showed that the maxiimini solution of the phos- 
phates occurri‘d after a week's composting, indicating very rapid lermeiitation. 

Liming and imuiuring exiieriuients at Jorliat in Assam, begun ni 1909, indi- 
cated the valui' of basic manures and the heiielicial ellect of pliospiior.c acid, 
more partnailarlj in its basic forms. The toxic efiect of acid manures, such 
as ammonium suliiiiale, was also <iemon8tratt‘d. 

in the Punjab gieeii manunug w^as louiid to be successful in retaining 
moisture in light sods. 

Forest fertilization questions, H. Suiiciiisti {Lumhv. Ico.s. 99 (1922), 
No. 2~3, pp. 113-190). — I'liis is a strong argument lor lorest fertilization, or ai 
U‘ast for studies tending to establish rational lertilization practices in forestry. 
Studies are hrielly reiiorted showing that raw acid pine lorest humus has 
practu ally no value us a source of avadable nitrogen and can not be considered 
a source of fertilizer nitrogen for forests. 

Soil cultivation and fertilization from tJie standpoint of supplying the 
plant %vith carbon dioxid as the most Imiiortaut agricultural raw material, 
11. Kaskuee (Arb. Deut. Landw. UchcU. Out err., No. 9 (1921), pp. 3-14 ). — In a 
lengthy discussion of the importance of carbon dioxid production in soil to 
plant growth, the conclusion is drawn that moisture, light, and carbon dioxid 
are the most important factors alt’eclliig the iirosperity of green plants. 
Cultural and fertilization practices favoring carbon dioxid production in soil 
are described. Experiments with potatot‘s and oats showed that an intimate 
mixture of nitrogenous fertilizers and stable manure gave much better yields 
tlian either fertilizer used alone. 

Manure: Its value and use on Washington farms, F. .1. SiEVtais 
State Col. Bst, Bui. 83 (1922), pp. 19, tiga. 6). — Practical information on the 
conservation and use of barnyard manure on Washington farms is presented. 

The effect of lime and manure on the improvement of Kirkland upland 
subsoils (Oklahoma Sta. Upt. 1921, pp. 8, 9). — A continuation of studies on 
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the effect of lime and organic matter on the root systems in the so-called hard- 
pan subsoils of the Kirkland series (E. S. II., 45, p. 422) as compared with the 
more friable subsoils of the Vernon and Yahola- series is said to have sliown 
that lime increased the activity of the ammonifying and nitrifying bacteria, but 
that lime and oi’ganic matter caused a much greater increase. The plats re- 
ceiving the manure had the highest moisture content. Practically all of tlie 
carbon found was organic carbon. Extra root development was caused by 
applications of lime and manure. A penetration test made of the soil in the 
held by using a steel cone witli a trip hammer showed that orgmiic matter 
and lime had reducetl the resistance to i>enetration. Organic matter and lime 
increased tlie moisture-holding capacity in the first foot, and lime increased that 
in the second foot. 

Necessity and action of fertilization with artificial fertilizers in addition 
to stable manure, Gerlach {/Aschr, Pfianzenenuihr. u. Dungung, 1 (11^22), 
No, 2, W Irtschaft.-Prakt., pp, 72-85 ). — The results of studies at four German 
exi>erim(mt stations on tlie effect of the addition of commercial fertilizers to 
different soils receiving also stable manure are summarized and discussed. 

Greater crop increases were produced when nitrogen salts were addetl with 
the stable manure tlmn where potash and phosphoric acid were added, although 
ail three increased yields. I’otash gave good results in some cases, and in 
otiiers the increases iiroduced were small. On some soils the use of phosphoric 
acid were superfluous. No definite results were obtained with lime. 

Home mixing’ of fertilizers, J. B. H. Dickey {Pctni. Jiitate Go/. Pjut. Leaflet 
11 {li)22), pp. Ji ). — Practical information on the home mixing of fertilizers, 
with particular reference to Pennsylvania conditions. Is presented. 

Nitrogen fertilization on nitrogen-gathering crops, F. Aeukuoe {Zt,s<‘hr. 
Pflanze'ncf'fiakr. u. Dungung, 1 {1922), No. J), Wirtsohuft.-Pnikt., pp. 145-152 ). — 
Studies on tlie use of nitrogenous fiTtilizers on legume croi>H are reported. 
Kegular heavy nitrogen fertilization to legumes, especially lucerne and red 
clover. Increased tiie crops and produced feed with a higlier protein content. 

Nitrogen fertilization of pastures, J. Hansen {Zisehr, Pflansenernahr. u, 
Dungung, 1 {1922), No. 2, Wiriitehaft.-Prakt., pp. 40-72 ). — Studies of tlie intlu- 
eiice of fertilization of pastures on the quantity and fat content of tlie milk 
given by cows feeding thereon and on the live weight of the cows are refiorted. 

Fertilization of pastures caused a marked increase in milk production and a 
small increase in fat content. Potash and phosphoric acid fertilization caused 
increases, but these were much greater when ammonium suiphate was also 
added. Pasture fertilization had in general an opposite effect on the live 
weight of the animals, although this effect was quite variable. The decrease 
in live weight was quite marked where tiie pasture was fertilized with am- 
monium sulphate. 

The results as a whole are taken to indicate the advisability of including 
nitrogen in the fertilization of pastures. 

Fertilizer e.vperlmcnts with nitrogen and phosphoric acid in 1021, D. 
Meyer {Ztschr. Pflanzenemahr. u. Dungung, 1 {1922), No. 4^ Wirtschaft.-Prakt., 
pp. 152-168 ). — Studies are reported, the ivsults of which are taken to indicate 
that ninny German soils which received ex emissive phosplioric acid fertilization 
before the war do not need phosphoric acid fertilization at this time to produce 
normal crops ns long as sufficient nitrogen and potash are added. It is esti- 
mated that many of these soils contain as much as 50 per cent of the phosphoric 
acid applied in 1913 in residual form. 

TK© question of phosphoric acid fertilization, O. Lkmmebmann {Ztschr. 
PftanzenemUhr. u. Dungung, 1 (1922), No. 5, Wirtschaft.^Prakt., pp. 201^292 » 
pi. 1 ). — ^The author reviews work by himself and others bearing on the subject 
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to show that tlie productive value of phosphoric acid when in minimum in soil 
is greater than that of nitrogen, and that a small dcticiency in ])hosphoric acid 
can cause more injury to crops than an equal deliciency in nitrogen. It is 
further point€Hl out that while legumes are bettor able to assimilate phosphoric 
acid from insoluble phosphates than nonlegumes, they do respond quite 
markedly in some cases to phosphoric acid fertilization. Nitrogen fertilization 
of legumes is concluded to be unnecessary in many cases and, while fertiliza- 
tion of meadows and pastures with nitrogen and potash can be jirotitably 
increased in many cases, aiicb fertilization can not be wholly substituted for 
phosphoric acid fertilization. Many meadows and pastures have been found 
to require phosphoric acid. 

With reference to the use of physiologically acid reacting fertilizers for tim 
mobilization of soil lihosphoric acid it is comdnded that lliis can not bo tlone 
without injury to tlie produ<*tiveness of the soil, since it is stated that most good 
agricultural soils in (Germany already contain more soluble than insoluble phos- 
phoric acid. It is pointed out that the main purpose of lertilizalion is to 
supi)ly plant nutrients without injuring the i)h.\sical corulition of tin* soil or 
producing an unfavorable <‘heniical reaction. An approximately neutral ve- 
action is considered most desiralde, and this is said to be incompatible with the 
extensive solution of soil iduKsplaaic acid through the ust^ of physiologically 
acid reacting fertilizers. Tlie final conclusion is drawn that the best and 
safest way to meet a <leticieucy in phosidioric acid is l)y tlie use of artificial 
fertilizers. 

The solution of phosphoric acid by plants and fertilizers, E. Uasklhofp 
}*fl(inzenen\<ihi . u. Dunounfh t Vo 6*, M ir1.^chajtrrral:t., pp. 

The author <les(Tibes a number of stiulies by himself and others 
hearing on the subjwt. These in<llcate that legumes are able to assimilate 
more phosphoric acid from insoluble phosphates and jroni soils containing 
Insoluble i)hosi)hates than nonlegumes, and that considerable variation exists 
in the solubility of the iihosphoric acid in different rocks. 

Studies on the influence of nitrogen fertilization on soils (*ontaining insoluble 
phosphates showed that tlie nitrogen supiily did not determine crop yield, nor 
explain wh> legumes assimilate more phosphoric aidd from insoluble phosphates 
than nonlegumes. It was also fouml that where It'gumes were well supplied 
with nitrogen and potash ami not with jihosphoric acid a nonnal yield was not 
obtained. The addition of Thomas meal brought the yields to normal. 

Experiments on heavy clay, clay shale, sandy loam, sand, and shale soils 
containing insoluble phosphate's showeil that nitrogen fertilization \Nhen nsetl 
with proi>er combinations of other plant nutrients usually increased (*rop yields. 
Nitrogen-potash fertilization alone failed to jiroduce normal crop yields, while 
favorable results were generally obtained with potash-phosphoric acid fertili- 
zation. Several other studies shownl that the results of pliosiihoric acid fer- 
tilization vary according to the kind of soil, crop, and other growth factors. 

Studies of the influence of nitrogenous fertilizers on the availability of raw 
phos])hates showed that the influence of ammonium sul])hnte was quite favor- 
able, while those of sodium and amm<»niiini nitrates were of little importance. 
It was found that the availability of the phosphoric acid of Thomas meal could 
be considerably increased by mixing it with kainit. 

The phosphate question in the present world industry, P, Kkischk 
{Zischr, Angew. Chem,, 35 {1922), No. 57, pp. 369-3H2).—A discussion is given 
of the phosphate resources of the world, together with a review of information, 
mainly from European sources, on the efficient utilization of phosphates in 
agriculture and on the conservation of available supplies. 
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The Ume-potosh law, P. Ehrenbebg {Ldndw, Jahrb., 54 (1919) , No. 1, pp. 
159). — An extensive discussion of the subject is given, including up-to-date 
advice, to prevent mistakes in lime fertilization. Studies are also reported to 
explain the injurioxis action of large lime additions on plant growth. The basis 
of the lime-potash law is that where plants have only a small supply of avail- 
able potash and tlie liuie additions are increased, the assimilation of potash 
decreases, resulting in injury to the plant. This condition may be improved 
and in some cases entirely removed by heavy one-sided potash fertilization. 
It is advised that liming be not done without adding suthcient potash at the 
same time, with due consideration to the requirements and sensitiveness of 
tJie plant to both materials. 

Experiments with elect ro-potash on wheat and buckwheat on different soils 
show'cd that caustic lime had a markedly injurious effect on both sandy and 
lieavy soils. This injurious action was largely remove<l by heavy potash 
fertilization as far as (he yield of dry matter was concerned. The decrease in 
yield of <lry matter was found to accompany the decreased assimilation of 
potash due to excessi^'e lime fertilization. 

Exi>eriments wdth hy-prodiict lime gave similar results, indicating that the 
injurious aetion of lime in reducing potash assimilation and yield in dry matter 
is not limited to burnt or caustic lime. 

An extensive review of the literature is presented on the application of the 
lime-potash law in the growth of different crops. 

Tests of soils for lime requirements, O. Noi/ie (//.sc/ir. PfUuizvnernahr. n. 
Dungunff, 1 (1922), No. 5, WirtHchaft.-J^rakt., pp. 2-^35).— Field tests of a 
soil weakly acid and one neutral by tlie Hasenbaumcr lime reipiirimient metiiod 
showed that l)oUi soils responded markedly to lime treatment weakly 

acid soil gave additional crop increases when twice the amount of lime indj- 
cated by the Hasenbaimier method as requlroil was used. It is (*<meluded that 
field tests are best for determining lime requirements. 

liiming the land in wcvstern Ohio, C E. Thorne {Ohio Hta. il/o. liul., 7 
(1922), No. 7~8, pp. 106-111. fig. 1). — The results t>l>tained from liming experi- 
ments at 14 ex{>erimental farms in Ohio are brietly summarized, indicating 
that on e>er.v one of the eastern Oliio farms Hint* is being very profitably used, 
wdiile ill the westeiu lialf of the State the only farm that is paying for the 
liming is the (Vermont County farm on the ancient loess soil. Tiiese results 
are taken to Indicate that the older soils derived from sandstone or shale ma> 
be profitably limed, wliile sods derived from limesttmes or llm(*stone gra^el 
can not be expected to respond profitably to liming. 

The importance of magnesia for plant growth, \V. Maykk {.Uihrh. ilnlie- 
schen Verhand. Erforsch. Mitteldeutsch. Bodenachatzc. S (1921). No. 2, pp. 
61-73 ). — A discussion is given of the fertilizer value of magnesium and of the 
illfferent natural and artificial coinbinations in which it may be appli€*d to the 
soil. In experiments wdth potatoes, in the course of whicli so-called potassium 
magnesium sulphate ami a mixture of potassium chlorld and kieserite were 
compared with other potassic fertilizers, greater crops and greater starch 
yields were obtained with the magnesium fertilizers, especially those contain- 
ing no cldorin. The conclusion is drawm that the magnesium question is of 
sufficient importance to justify systematic study. 

The scientific and practical importance of snlphur fei*tiUzatlon, B. 
Heinze (Ztschr. Pfianzmerndhr. u. Diingung, 1 (1922), No. S, Wiss., pp. 
154-156 ). — ^A brief review of work bearing on the subject, done mostly in 
Europe, is presented. 

The fertilizer value of activated sludge, W. D. HATFiEnn (III. Dept. 
Hegutr. and Ed., Div. Htate Water Survey Bui. 16 (1920). pp. 91--1S9, ftg». 8 ). — 
A series of studies of the fertilizer properties of activated sludge Is reported 
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In pot culture experiments in 10l5 activated sludge was found to be superior 
to dried blood, gluten meal, and inorganic nitrogenous fertilizers when ajiplied 
(0 sand. In garden experiments in the same year activated sludge produced a 
still larger increase in the growth of lettuce and radishes. 

Pot experiments with throe types of soil fertilized with septh* tank sludge, 
Tmhoft sludge, activated sludge, and dried blood showetl tiiat vsewage sludge 
has a fertilizer value, and that the nitrogen of activated sludge gave better 
results tiian the nitrogen from the dri(»d blood. Experiments on another type 
<>f soil showed the best results on sweet corn with 1.5 tons of activated sludge 
[>er acre (larden exfierlments in 1916 showed an increase of 71 i)er cent in the 
weight of cucumbers dm' to activated sludge. 

In sand cultures in 1917 applications of dried blood greater tlian from 0.5 
to 0 75 ton per acre were toxu' to wheat. Increasing the application of acti- 
vated sludge on gray silt loam did not prove toxic to the growth of foliage, 
although 111 applications greater than from 1 to 2 tons it decreased the yield 
of grain. 

Tlie application of sewage sludges tlie second year to yellow silt loam did not 
[irove toxic, hut did not give as large a yield as was obtained the year before. 
The addition of phosphorus to wliite silt loam showed that phosphorus was the 
limiting element in tins soil Activated sludge was the only fertilizer which 
produced an increased yield. 

Garden experiments in 1917 showed that both wet and dried activated sludges 
\^ere valuable as fertilizers, the wet sludge giving the better results. 

The nitrogen in activated sludge was found to he present mainly in the 
form of niK'h'o-proteln nitrogen and its hydrolytic products. Pot culture 
experiments siiowed tluit sodium nmdeliiate is readily available to plants ami 
that urir acid, while at first toxic, is nitrified or decomposed In time so that 
its nitrogen is also available. Egg all>umii]i was highly toxic to young wheat 
plants, indicating that the intermediate hydrolytic ]>roducts of albumin are 
toxic. Acidified activated sludge gave much better results than umudditled 
sludge. 

Good results were ohtaim^d with dried blood if the applications were in 
amounts small enough so that I he concentration of toxic substances was low. 

1 >rying activated sludge on sand beds was found to bo Impracticahh' in the 
Illinois climate, and filter pressing under the available conditionvS was not 
smcessful Excess alhaition of the slndge aided filtration but was not economi- 
cal. Exjiei Iments with preciidtants slujwed that .Milphiirh* acid could he used 
to the best advantage in separating the exc(*ss water and inei*easliig the rate 
el filtration. 

C(‘ntrifiiging activated sludge in an imperforate bowl produced a good cake 
liaving a moisture content of 88 per cent. A cake of 80 per cent moisture con- 
tent was obtained from sludge acidified with sulphuric acid. This cake could 
he economically dried to 10 per cent moisture content in hot-air driers. 

[Ash of A triplex halimus as a fertilizer], ,1. Couloum.\ (Rw/. A/;r. AlgMe , 
Tiinisie, Maroc,, 2. 27 (1921), No. ff, pp. 66, 67 ). — Analyses of samples of 

ashes of A. MUmus are briefly reported showing a potassium oxid content of 
12.09 per cent. The chlorids are high and tlie alkaline carbonates very low. 

Analyses of commercial fertilizers, 11. N. Bkacicett and H. M. Stackhouse 
i South (JaroHna Sta. HuL 212 (1922). pp, JfS ). — This bulletin contains the 
results of actual analyses and guaranties of 722 samples of fertilizers and 
fertilizer materials collected for inspection in South Carolina for the season 
1921-22. 
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The development and winter Injury of cherry blossom buds, R. H. Rob- 
erts (Wisconsin 8tn. Rcsenrrh Bui, 52 (J922), pp. 24y pls, ftps. 7). — In an 
earlier publioation (E. S. R., 41, p. 53) the author showed that unequal winter- 
killing of different i^arts of a tree bears a direc!t relation to the degree or 
stage of development of the buds at the beginning of winter. Additional In- 
vestigations (E. S. R„ 42, p. 342) have shown the relation between the stage 
of developiiient of the blossoms and tlie extent of the injury due to low tem- 
peratures. In the present rerK)rt an account is given of investigations that are 
thought to explain why the stage of development is closely relatfnl to winter 
injury of the blossom buds. It is claimed that plant tissue may have three 
stages of Riiseeptibllity to cold injury' : Relative hartliness of embryonic tissue, 
previous to the appearance of large central vacuoles in the cytoplasm of the 
cells; tenderness of tissue with large vacuoles in the cytoplasm; and luirdiness 
of older or secondary tissues as seasonal maturity is attained. 

It is considered that there is biit one perkxl of differentiation of cherry 
blossoms in Wisconsin, and this is in the early psirt of July. The rate of 
development after initial differentiation of the floral parts and not the actual 
time of such differentiation Is said to govern the total amount of devfMopmeni 
of the buds before the winter season. The extent of winterkilling of the 
blossom buds of the cherry is claimed to be in dlrcK't relation to the amount 
or degree of their development at the beginniing of winter. The condition 
which renders the more advanced buds susceptible to Injury is believed to be 
the presfmce of large central vacuoles in the cytoplasm of the cells. Em- 
bryonic tissue, having dense cytoplasm, is relatively more resistant to c^old In 
some plants than are tissues composed of cells with large vacuoles. 

Some climatic and topographic characters in the rings of the yellow 
pines and sequoias of the Southwest, A. E. Dottglass (Ads. in RcUmcr, 55 
(X922), jVo. 145 s, p. 653 ). — The author reports the average growth of the giant 
secpioia in the G('neral Gnint National Park as 7.6 cm. (3 in.) per century for 
the last r»(X) years, qiie growth varies from half of this to double the amount 
in locations \vith resperdively unfavorable and favorable water sui)ply. The 
relation of tree growth to solar activity has been pointed out elsewhere (E. S. 
R., 47, p. 226). 

The probable action of lipoids In growth, T>. T. MAcDoiTOAn (Abs. in 
Science, 55 (1922), No. l/f33, pp. 653, 65 If ), — After reviewing the work of other 
investigators on the fundamental composition of protoplasm, especially with 
reference to the imiK>rtance of lipoids, the author concludes from his experi- 
ments that all substances which form watery emulsions or set as reversible gels 
are to he Included in the hydration or growth mechanism. The results are 
given of exr)erimerits which are said to show that lecithin was found to exert 
hut little effect on absorption when incorporated in the plasma, but to Influence 
ah8on>tion In a marked manner when used as a peripheral layer or plasmatic 
membrane. The reaction Is said to be of such a character as to suggest the 
liquefaction of a llpoidal layer, but the experiments are not considered as 
offering decisive evidence of the occurrence of such a layer, although nothing 
was observed that could be interpreted adversely to such an arrangement of 
material in the cell. 

The rdle of manganese in plants, .T. S. McHaeotje (Aba. in Sbienoey 56 
(1922) y No. tlfSSy p. 85 ). — The author concludes that manganese is necessary In 
the plant economy. Plants were grown in nutrient compounds free from man- 
ganese, and compared with plants which received manganese. All the plants 
were grown until those that received manganese showed signs of fruiting, and 
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n few were i^rown to maturity. Where manganese was withheld normal j?rowth 
continued for about six weeks, after which the plants became chlorotic, the 
young leaves and buds died, and the plants made no further growth. Plants to 
which manganese was available grew in a normal way and fruited where they 
were grown to full maturity. 

Oligodynamic phenomena, O. Dbechset. (Centhl. Baht, [etc.^, 2. Abt., 5S 
(J921), No. PP‘ 288-Sll). — This contribution on the physiology of poison- 

ing, dealing mainly with studies on Splrogyra, is said to show that the Injurious 
action of highly attenuated solutions of colorants, alkaloids, and salts of heavy 
metals is conditioned by a general storing up of the injurious bodies. 

Oligodynamy is the term here applied to such a poisoning, due to the massing 
in living cells of materials which when abundant are injurious. 

The killing of Spirogyru oc'curred whcm the amount by weight of copper sul- 
phate present reached the ratio of 1 : 5(b,000 as compared with the weight of the 
organism. 

Distilled water is injurious under all conditions to Splrogyra when compara- 
tively few threads are present. This is owing to the solubility of the nutritive 
salts and is due particularly to the removal of calcium. Such removal ap- 
parently adds to the injurious elTectiveness of the heavy metals. 

[Sex ratios], C. Oorrens {Uercditas, 2 (192t), No. 1. pp. l-2If, Hgs. 6 ). — A 
study of sex ratios and the factors influencing their displacement deals partly 
with animals as well as with plants. 

The relation between body size and organ size in plants, K. W. Sinnott 
{Amor. Nat.y 55 {1921) , No. 6^0 , pp. 585-1^93^ flps. 2). — Oorrelatioti between 
body size and organ size in plants, though less obvious than in animals, does 
exist and may he of practical importance. The present paiH^r records an at- 
tempt at careful analysis and inten)retation of size relations in a series of bean 
plants, 5615 in number, grown during 1918 as part of another investigation. 
Coeftic»ients of correlation were determined between plant size (dry weight of 
shoot), dry weight of fruit, number of leaves, number of pods, and number of 
seeds; and the average dry weight per plant of leaf, pod, and seed. 

A positive and significant tiiough usually small correlation was found in each 
case. An increase in the size of the plant is accompanied by an increase In the 
size of its organs if we consider comparatively small plants only, hut after a 
certain size is reached any further increase in plant size is not followed by in- 
crease in organ size. Separate correlations between plant size and organ size 
made for small plants and for larger ones showed a very decided correlation in 
the former and practically none at all in the latter. These facts suggested that 
the size of an organ may not he correlated with ho<iy size at all hut rather with 
the size of the axial growing point from which it develops. Favorable material 
to test this hypothesis directly was afforded by twigs and leaves of Acer 
(harum. The correlation between the blade volume of a given leaf pair and 
the cross-sectional area of the pith of the internode below (used as an index 
to the size of the growing point from which the leaves had developed) was 
found to he high (+0.807 ±0.024). 

It is, therefore, concluded that the size of a plant organ (leaf, fruit, or seed) 
is deiamdent not upon the body size of the plant on which it is borne but rather 
upon the size of the growing point from which it developed. 

(Genetic studies on Tropaeolum, Olarkia, and Impatiens], H. Rabmuson 
(HereditdSy 1 (1920) y No. S. pp. 270-276). — Some of the principal data are here 
given that have hetm obtained from genetic studies conducted since 1912 on T. 
mujusy €. elegansy €. pulchellay and /. bafsamina, the studies on the different 
plants applying to such characters as leaf and flower color, growth, and height. 
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Mendellzing chlorophyll factors In Alliaiii cepa, J. Rabmtjsson (fferedi- 

taSf J {1920), No, 1, pp, 128-13J ^). — A descriptive and tabular account of studies 
on colors in A, cepa deals with the four variations found (white, yellow, 
chlorin yellow, and t-clilorin yellow, the last being: intermediate between yellow 
and chlorin yellow which was so named and described by Baur In 1910), with 
the splittings observed, and with the factors supposed to be involved. 

Genetic analysis of two species of Oodetia and of their hybrids, H. Ras- 
MUsoN {Hereditas, 2 {1921), No 2, pp. J4S-289, iigs. ^.9). —These investigations 
were undertaken in order to procure a complete genetlcal analysis of G. 
whitneyi and G. amoeno, also to determine whether the hybrids between these 
two species show segregation in Fs, and, if this is the case, whether this 
segregation follows the same principles as the segregation of varietal crosses. 
The results and con('lnsions are given iii detail. 

A haploid mutant in the tllmson weed, Datura stramonium, A. F. 
Blakeslee, .T. Relj ixct, M. hi FAimiiAM, and A. I). Beroner {Science, 55 {1922), 
No, 14S3, pp, tUG, d 17), - The autliors describe a haploid iniitanl of Datura 
which is said to he a gcjietlc novelty among flowering plants, in that It is a 
sporoi>hyte and yet has ihe^ somatic chromosome miniber (‘hnrncteristic of the 
gametophyte of the species, also the chromosomes while In sets of one each, 
undergoing a process of reduction Uiough without synaptic mates. 

Variation and heredity in Liupinus, D. L BrruJNOAME (Amer. Nat,, 55 
{1921), No. 640, pp. 4'^'t~448, dos. 2 ) — The genus Lupinus presents an assem- 
blage of closely related and difheultly separable species. The present paper 
reports some results of a study during six years in field and garden of 
1j. valUeota- opriens, L. pipernmithii, and L. nanus, the variations described 
conceniing the form and color of the flower, tiie shape and size of the pod, 
and the color and markings of the seeds. These results are presented In detail. 

[Oenothera crosses], X. IIeutreut-Nii.sbon {Hereditas, 1 {1920), No. S, pp. 
312-S42, dOfi, 3 ). — Assumptions are offered under which, it is claimed, the 
constitution of O. lamarrkiana with regard to the laeta-velntiim characters may 
be analyzed factorially in the same way as for other plants. Critical n(>t(*s are 
offered also regarding views on related forms. 

Pollen tubi*! groivth rate and di.sturbanccs in the Meiidclian numbers in 
Oenothera laniarckiima, N. IIkrtuekt-Nilsson ( Hereditas, 1 {1920), No. 1, pp. 
ifr-GH, fig. 1 ). — Disturbances ol)serve<l in the Mendelian segi’ogation tn O. la 
inarckiana are attributed to the long style. The longer the style the greater 
the differences In the gamete representation in spite of the fact that the rela- 
tive difference in the rate of growth of the pollen tubes is the same. There 
are thought to be no real groumis for the opinion ascribed to De Vries, Gates, 
Shull, and Bartlett that segregation in O. lamarckiana is a unique phenomenon. 

The Inheritance of flower color in PIsum, H. Tedin {Hereditas, 1 {1920), 
No. 1, pp. 68-97, pi. 1, flffs. 2). — Investigations dealing exclusively with flower 
colors and not yet compleh^ are described as showing the mode of inheritance 
of flower colors in Pisum to be very simple. 

Crosses between homozygous light puiqfle and common whites give without 
exception purple-llowered Fi, find F 2 segregates in purple, violet, rose, light 
jmrple, and white In the ratio 27:9:9:3:16. Apparently purple c?olor is con- 
ditioned by throe factors. 

It is noted that the hllum of the violet-flowered individuals has an abnormal 
structure, and that these plants show also a very poor development of the 
seeds. The abnormal structure of the hllum appears to be directly connected 
in some way not explained with the factor combination indicated, regarding 
which investigations are contemplated. 





FIEl.D CROPS. 


823 


A <'on»taBt Immiility case, C. F. Hotte.s (Ahff. in Fhytopathologu, 11 
{1921), No. y, p. 51). —A <Uwription is Kiveii of a i>lHnt chamber in which it is 
possible to maintain a constant humidity within a constant variation of about 
1 per cent. 

FIELD CEOPS. 

Handbook of breeding of affHculiural plants, C, FiurwiKTH {Handhwh 
(ler lj(in<Urirtt<chaftUrheii P/l(nt.:;cnzachtunf/. Berltv: Paul Parey, 1922, vol. 1, 
a. ed., rev., pp. XVIll^W, pin. H, lly». [, 97 ]; vol. 2 , 7 /. vd , rev., pp. XVI +227, 
fiys. Jt5). — Tlevis(*d cfijtions (>f the volumes noted (K. S It.. 4o, p. .‘to) covering 
I, (Jfeneral Principl(‘s for tlie Hreedinj? of Afrricultural Plants, and HI, Breed- 
ing; of rotat(K‘S, Jeni.salem Artlcliokes. Flax, Heinf>, Tobacco, Hops, Buckwheat, 
and Pe;a:iimes. 

Handbook of cereal culture, F. S(HrNj>rKK iUavdhuch dea iictreidehaua. 
Berlin: Pan! Parry, 1920, 2 rd., rev. and enl„ pp X 11 +o00, fiya. 130). ‘-—A 
i(*\isjon and enla r;;(Mnent of the work noted earlier (K. S. R, 2d, p. 1033). 

The best varieties of ^rain, C E Saunders {Panada Dept. Ayr. Pamphlet 
IJ. n. ser. {1922), pp. 12). — Brief dcNcriptions are given of the varteties of 
winter and spring wheat and r\e, oats, harle.v, emmer and spelt, field peas and 
heans. seed and fihf*r tia,\, and buckwheat, r€*cominended lor the se\eral Provinces 
(d‘ Canada from th(‘ results of trials at the Houimion experimental farms and 
-tat ions 

Winter grain in Saskatchewan, M. Ciiampiin {Ba'<katclietran I niv.. Field 
flush. (*ne 3) {1911), pp. 11, Ilya 71. — Cultural directions are suggested for 
growing wintor wheal and winter r.ve in SaskHl(*hewan. Winter vvheat pre- 
sents so man.N dilhcnlt problems under Saskatcbtwvan eonditions tlial a large 
acreage is liardh expected, and emphasis is laid on the \alu(‘ of winter rye. 

Silage experiments, T. B. HrTctiK.soN and T. K Woijk {Virymia Sta. Bui. 
227 {1922), pp lit, da 7 1. “(hiltural nndhods with corn and soy beans for 
silage are snggest<*d from tin* r(‘snlts of comparisons of various crops and of 
grain and silage corn varieties at several stages of maturit.v. Cultivation 
(E. S. Tl , 37 p. 533) und fertilizer treatments ( E. S R., 42, p 21) applicable 
to growing ('oni tor silage have been noted Analyses of corn, sorgluim, soy 
beans, cowpeas, and millet are huiudecl. 

(ku'n and soy b<‘ans are considered (lie best of the <*rops tested for silage at 
the stHti<m. Corn gave a greater total acre jiebl and more total nutrients 
per acre tbaii any other silagei crop tested. Prolific varieties, such as Cockes 
and Virginia Ensilage, i)roduce<l larger a<re yitids and generally more total 
nulneiils than grain vai-ieties, although the latter vielded a higher rpiallty »)f 
silage. The proper varieties of soy beans are consideied tliose best adapted 
to hay production in the several stMlioiis ot the State. 

The most green material and total nutrients per acre were secured when 
corn was cut with the ktTiiels in the glazed stage. More biushels of corn per 
ton of silage were prodiu'ed in early plantings than in later plantings. With 
the grain varieties, about fiO hu. of corn were obtained for each 10 tons of 
silage produced, both in glazed and mature stages, while the silage varieties 
in the glazed stage made about 30 bu. for each 10 tons of silage. 

[Report of field crops work in Oklahoma] (Oklahoma Sta. Ppt 1921, pp. 
9-15), — Experimental work with field crops is reported, continuing that noted 
heretofore (E. S. H., 45, p. 430). 

Among the leaders in the variety tests were Strawberry, Bloody Butcher, 
and Chisholm corn; Fulghum, Improved, and Extra Early oats: Oklahoma 
Triumph 44 cotton ; Kanred, Miracle, and Michigan Amber wheat ; Abruzzi 

2130 4 ”- - 23~*'~ — 3 
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rye : Kingfisher barley ; New Era, Oroit, Whippoorwill, and Brabham cowpeas ; 
Mammoth Yellow, Sable. Ebony, Arlington, and .Tot soy beans; Spanish peanuts; 
Sumac and Orange sweet sorghum ; and darso and Blackhull White kafir among 
grain sorghums. Breeding work was continued with cotton, wheat, barley, 
grain sorghum, and a dwarf strain of Sudan grass. 

Wheat manured made 15.7 bu. per acre and that nnmanured 7,3 bu., in com- 
pflrison with 26-year averages of 22.6 and 1.3.5 bu., respectively. After 5 years 
of continuous culture kafir and oats yields were less than when grown in 
rotations on the same soil during the period, whereas cotton was scarcely 
affected by continuous culture. 

Kafir made its highest yields when cultivated shallow. A plat where the 
weeds were hoed without disturbing the soli equaled plats cultivated deep. 
Kafir in alternate rows with oowpeas apparently does not outyield that in the 
ordlnaiT width of row. Kafir spaced from 9 to 12 in. in the row again gave 
the highest grain yields, while the most forage was returned from heavier 
rates of planting. 

Sudan grass seeded at from 3 to 12 Ihs. r>er acre in 8.5-ft. rows made from 
2.23 to 3.14 tons, while close drilled seedings of from 12 to 40 lbs. gave from 
4.82 to .5.13 tons, with maximum production from a 19-lh. rate. The hay frmu 
drilled plats was finer and with less dirt. 

Peanuts receiving ordinary cultivation outyielded those with soil thrown to 
fhe plants during spike formation, reversing previous results. 

[Work with fleldi crops in Giindclonpc, 1.020—211, J. S. D/vsu (Guade 
loupe Sfta. Apron, Rap., H pp. <) Vf, —The further progress 

of earlier evperiments (E. S. R., 45, p. 734) is reported for the year ended with 
.Tune, 1921. R. H. 10 (12), B 6450, Ba. 6032, and B. 147 averaged the highest 
in sucrose produc^tion of the sugar cane varieties on black soils during the sea- 
sons 1918-1920 and 1919-21, and B. E. F. 13 (8), B. H. 10 (12), B. 67, and Ba. 
11569 led on red soils In the average of these years. 

[Report, of field crops wwk in North Wales, 1020—10211, R A. and 
E .T. Roberts and M. Orteftth (Univ. Col. No. Walc>^. Banpor, Dept Apr,. 
Rpts. ExptH.. 1920-^1921. pp. S-21. 29~S9, .5/-.^/,).- -Thest' pages describe the 
continuation of earlier work (E. S, R., 44, p. 227). 

The 4 per cent solution of copper sulphate usually employed was found more 
effective in destroying charlock than a strong solution of sulphate of ammonia 
and was less expensive. Spraying with a solution of sulphate of ammonia 
checked the grain quite as much as copper sulphate and destroyed beans, 
which the latter hardly affected. The solutions of sulphate of ammonia used 
checked the growth of thistles, which recovered in a few weeks but did not 
mature before harvest. The raanurial value of the sulphate of ammonia 
solutions is minimized, and even may be detrimental to the crop by prolonging 
the growth period' where the soils have stifflclent nitrogen already. 

Report on variety tests, 1020, U. Staffbld and K. Babowttz (Arft. Deuf. 
La/ndw. Geaelt.. No. S12 {1921), pp. XY-f /6/).— The tabulated results are pre^ 
sented from numerous variety tests with oats, barley, spring and winter wheat, 
rye, field beets, sugar beets, field peas, and field beans carried on throughout 
Germany in 1920. 

[Report of field crops work In India, 1920>*211 (Indm IDept, Apr.} 
Rev. Operations. 1920-21, pp. 2-SO, S^, pi, 1 ). — The progress of experiments 
with field crops carried on by the Imperial and Provincial Departments of 
Agriculture in various centers in India in the year 1920-21 is reviewed as 
heretofore (E. S. R., 46, p. 131). 

Alfalfa In the Delta, G. B. Walker {Mississippi Sta. Bui. 209 {1922), pp. 
U, figs. 5) .--Cultural directions are outlined for alfalfa In the Delta region of 
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IMississlppi, and experiments with the crop at the Delta Substation are sum- 
luarized. Experiments with alfalfa as hog pasture have been noted (E. S. R., 
p. 473). 

The use of 1,000 lbs. of basic slag, alone, was considered the most practical 
and i)rofitable, although the addition of 4 tons of limestone to the slag gave 
the maximum Increase in fertilizer trials. Untreated checks averaged over 
4.75 toils of hay per acre. Disco No. 28 and South Dakota No. 12, pedigreed 
strains of common, have outyielded such hardy varieties as Grimm and Cossack. 

Alfalfa is said to thrive profitably on buckshot land badly infested with 
(’oco or nut grass, and when once secured, a thick stand will usually hold for 
two or three years. Such meadows should not be grazed with hogs, par- 
ticularly if the ground is wet, as they will destroy the alfalfa while rooting 
for the nuts. 

The value of the Increased yield from cotton grown after three years of 
ji I fa If a on warm buckshot land was $76 per acre more than from cotton con- 
tinuously. The increases were also very noticeable during the second and third 
M^ars after alfalfa. 

Dwarf forms in barley, B Miyazawa {Jour. Genetics, 11 {1921), No. S, pp. 
205-208, pi. 1). — A dwarf plant appeared among the offspring of a hack-cross 
])y (^oldenmelon barley on an F, of Goldenmelon X Rekitori at the Kanagawa 
JJvi»eriment Station, Japan. It was characterized by small stature, two rows, 
long awns, and late ripening, and although tillering very abundantly the shoots 
were smaller tlian either parent in agronomic qualities and more than half 
failed to produce spikes. The normal type was recessive to this form, and 
all dwarfs seemed to be heterozygous. Further tests showed a segregation of 
sterile-dwarf : dwarf : normal=about 3:2:1. The sterile dwarf form produced 
as many as 152 shoots per plant, and was distinguished by slow growth, small 
stature, and low resistance to cold and disease. 

Moki Lima beans, R. H. Forbes {8>ulian. Agr. Soc., Tech. Sect,, Bui. 9 
(1921), pp. 22, pis. J!^, fig. 1). — Moki Lima beans, originally grown by the Hopi 
Indians <>f Arizona, are apparently a distinct group of the Sieva type {Phaseolus 
lunatUH) of Lima beans and are characterized by seinidwarf habit, with non- 
twining vines of moderate length permitting cultivation as a field crop. The 
group includes varieties with white, pale buff, red, and variegated seeds, and 
the beans are well adapted to hot, dry climates. Moki Limas may come in 
rotation after winter vegetables, beans, wheat, and barley, and in place of com 
i'efore clover, wheat, or cotton. Yields of 910 kg. per feddan (2,078 lbs. per 
acre) have been obtained with irrigation. Cultures of Bacillus radioicola from 
the TJ. R. Department of Agriculture were established and abundant tubercles 
produced in experimental cultures. 

Analyses by X A. Prescott showed the nitrogen and starch content of Moki 
TJmns grown in Egypt, not tuberculous, to amount to 2„84 and 38 per cent, while 
the average of those from Arizona, presumably tuberculous, amounted to 3.87 
and 36.8 per cent, respectively. 

Tentative buckwheat grades, F, J. Vasek {Grain Dealers Jour., 4^ (1922), 
^ 0 . 2, p. 137). — ^Tentative rules adopted by the Cleveland Grain and Hay Ex- 
change for the grading of buckwheat are given in brief. 

A prelimluary report on a study of various clovers as found on three 
soil experiment fields of Kentucky with special reference to root systems, 
K. N. Fsbous and W. D. Vau^eau (Aba. in Science, 5S (1922), No. 1438, p. 86). — 
The progress is reported of an ecological and pathological study of clovers on 
three soil types of Kentucky, made to determine the causes of clover failure. 

Stands of red and alsike clover were practically equal throughout the first 
year whether on productive or " clover sick ** soils. Much diminution of stand 
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8<r‘€nis to occur ou mo8t soils during? tlio s^ond summer, reaching 100 per cent 
on the least productive soil. Hoot rot was present to some extent on all root 
systems examined. Those developed in the least prcKluctive soils were badly 
diseased or dead at the end of the first season, and all taproot systems exam- 
ined were diseased or dead at the end of the second season. The pei^sistence 
of a clover plant after death of the taproot depends on Its ability to produce 
new roots from the crown. 

Characteristic proteins in iiigh and low protein corn, M. F. Show alter 
and H. H. Carr (Ahs. in Smence, 56 No. lJfS6. pp. 24, 25). — The protein 

content of corn is subject to wide variations by breeding and selection. The 
highest proteirj ear pro<]u(‘e(l by the authors contained 18.43 and the lowest 7.62 
per cent. A study of the relati\e abundance of the different proteins in corn 
showed zeiii to he the important protein which varied most, averaging 50.28 per 
cent in high protein atid 31.85 m low protein corn. The other protein averages 
wcTe glutei in 38.11, glohulin 3.7, albumin 3.92, and amid 2.81 per cent in the high 
protein ami 52.15, 1.53, 8.21, and 6.25 per ctmt, respectively, in the low protein 
corn, Zein averaginl 57.24 per cent in high protein porK»orii. 

The decline in the yield of Egyptian cotton and its causes, G. C. Dttdgkoin 
(Bui. Imp. Inst. [LorKlnn], If) (tf)2t). Nu. ,e, pp. .—The cliicf accepted 

reasons for the flecline in cotton production per acre in Egypt include degen- 
eration of the produotlve powers of the soil due to an excessive proportion of 
cotton in the rotation employed, rise In the water table in the Delta without 
adequate cofjtemporary drainage, an insufficient su]»ply of manure and ferti- 
lizers to meet the increas<*d call upon the soil, with the introduction of noxious 
substitutes; ravages of insect pests with the extensive culture of an earlier 
maturing but less productive variety; and agrarian dUturbance, 

Cawnpore-Amerioaii cotton.- ^II, Further field trials, 1918—1930, 
spinning trials, and market organization, B. V. Burt (df/r. Research Jnsi . 
Pma, Bui. 12V) (1921). pp. 15). — A pure race, whu-h yields well, has a staple* of 
from 1 iV. to H in, ami is suitable for spinning 25s warps and 30s wefts in 
('Jawnpore and up to 36s in Lancashire, has been isolated from the mixed 
acclimated exotic known ns Gawiipore- American (E. S. K.. 41, p. 828) cotton. 
Over l.KM) acres of this selection were grown by cultivators in 1920, and an 
independent market for nnginned American cotton has been established in 
Cawnpore. 

The effect of manuring with superphosphate and sannai on the yield of 
crops on indigo planters’ estates in Bihar, especially of raibi crops in 
the season 1918—10, W. A. Davis (Agr. Bvsearvh Inst , Pvsa, Indigo Puh. 
No. 6 (1920), pp. 50). — Considerable im*reases in the indigo crop were obtained 
by tile use of snperpliospliute, either alone or with sunn hemp. 

Varieties of oats in cultivation, C. V. B. Marqxtand ( Plant Breeding 
Sla., Alter nsttrgth, ]Bi(l.), Scr. <\ No. 2 {1922), pp. 44^ pl'*. 7). — Th(' present 
classification, which deals particularly with varieties of (xats cultivated in the 
l^ritish Isles, arranges the groups of varieties under their respe<*tive wild spe- 
cies. The detalknl descriptions, with synonyms, include 6 species, 7 subspecies, 
and 112 varieties and subvarieties. The fatuoid mutations of cultivated varie- 
ties are also treated. 

In considering constant and inconstant characters, the author found that the 
extent of soil moisture is far more potent In affecting the number of spikelets 
on the panicle than the amount of artificial manure in the soil. The per- 
centage of aw’ned spikelets in the panicle of plants from unselected varieties 
is constant, though probably dependent upon multiple factors. The presence 
or absenc*e of marginal hairs on the lamina is similarly genetic. These char- 
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acters are considered safe to employ for classification and diajaiosis of the 
varieties under all conditions. OontrarUj-, grain weight, height of plant, num- 
ber of splkel(»ts in the panicle, and number of tillers are so affected by environ- 
ment as to be considerecl in themselves cpiite unreliable for identifying plants. 

Peanuts. K, B. Ferkih Hta. Hul. 20H ( A revision 

of Bulletin i:iO (E. S. H, 23, p. 40). 

Morphology and physiology of potato varieties, J Sypniewski (Pam. 
Inst. (iosp. Pulawnrh., / (1920), .1, pp. ^1-57: ah.s. in Ztschr. Pffanzen- 

zuchf., 8 (1922), No, 3, p. -("ouipared with late varieties of potatoes earlier 

varieties possessed shorter stalks, more stalks i)er plant, fewer leaves per stalk, 
shorter interiiode.s, greater total leaf area, smaller green w^eight in the whole 
section of the plant above ground, smaller green weight of stalks and ]>etioles, 
and larger green weight of leaf tissue. The earlier varieties also were found 
to have less <lrv substaiu'e in the above-ground i)ortJon and in its component 
stalks, petioles, and leaf tissue, a higher rate of tr.inspiratioii, larger stomata. 
larg<*r palisade and (»pideriiial ceils, ami lower osmotic lu-essure. 

The Ministry's trials of varietie.s of potatoes, 1P21 {.four. Miu Agi. 
[fjOiitlon), 29 (1922), AV>. 2, pp. 163-170). — Epicure* with (5.2 tenis per acre led the 
first eariievS, (Jreat Sceit and King (Jeorge with 10 r> tons each the* st^<*e>nd earlies. 
and Kerr link with 11.45 terns tbe late varieiie's ol’ peiatoes in trials through- 
out Eughuid and Wales (E S Tt.. 45, i> S2S) Sprouted se^l produe'ed 5 8 tons 

per acre' as compared with an av(u-age* of 4 teuis freuu uiisprouteel seee1 

The origin of rice and the hi.story of its culture in Egypt, V. Me)ssfui[ 
(Bui. I'mou {gr. Egiiptv. 20 (1922). \o. Jff3. pp. .1-/J). --Altheuigh wild rice lias 
been found in Asia, tro)dcal Africa, and Australia, an Asiatic origin lias b(»en 
assigned to the ]>rejte)tM)e oi the* numcrems varieties ne>\v cultivated Neverthe- 
les.s, tbe author bolels that botanical prediahilltit^s authori/.e tropaatl .Vfrica as tbe* 
primary soinve. with tbe cereal iiussing te> Asia at a reunote dsite. where it could 
self-disseminate at several ]>oints before any cuIti\atioii While nee culture 
in (’’hina dates bae‘k freuu 48 tei 50 ce*nturi(‘s, it is geneu'ally admitted that rice 
( aiiie fre>ni tbe zone extending from Seuitb India to (’o(*bin ('bina. It iua> base 
spi‘ead from tliat zeuie about 3,000 B (\ tei tbe e'M-t toward ('bin:!, ineire re<‘entl.v 

to the west anel tb(* seuitb tie*re)ss Tnelia into Persia ami Arabia, ami later te> 

Egypt and Europe 

PbiloleigicaJ imlicatieuis are that tbe IVrsians diel not borreiw rice culture* from 
India, and it can be p'x^sumeel that rice culture might have* be*en prae‘ti(*eel by 
lH»fb races li\iug side by side before the Indo-Aryans oe*capio(i the* Punjab and 
tbe Perso-.\ryans settbal Iran. I'he fa<*t that the amdiuit Persian name*, from 
which tbe Arabitin, (D*eek. and Eureipeaii w^ords are dewived does not appear to 
originate freuu Sanskrit l>iit is relateel ther('te> c*ouhl substantia!*' the* liasis of 
an African origin. Ancient Egj^l>t diel not kne»w rice, the cereal being intro- 
<lue*ed relatively ree'eiitly. in the reign eif the ('alipbs, with the direct souive 
unknown. 

Philippine rice, A. H. Wei.lb, F. Aocvoili, aial H. T. Felh iaxo (l*hilippine 
Jour. Sci., 20 (1922), No. 3, pp. 353-361).— A compilatieui of the analy.ses of 
kernels of different varieties of rice is presented ('ompnred with rice grown 
in the United State, PhiHpi)ine rice is poorer in protein and carbohydrates other 
tlian crude flher, hut is richer in fats and tihosphorus and contains nmre mois- 
ture, crude fther. and Inorgaiih* salts. It is suggested that improvement in the 
uaality of Philippine rice should ho directed towuird imwease iu protein and 
<‘arl)ohyd rates. 

Improvement of sisal by breeding, K. Braun (Zisrhr. Ppanzcnzuvhf., 8 
(1922), No. 3, pp. 278-290 ). — Observations are recorded on tbe lengths of fibers, 
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weights of fibers anfi leaves, and the life duration of sisal selections at Amani, 
in the former colony of German East Africa. 

Sugar-beet growing in Holland and Belgium, R. G. Ridling {Jour. Min. 
Agr. [London], 29 {1922), No, 1, pp. 65-71, figa, 3 ). — Practices followed in sugar- 
beet production in Holland and Belgium are described briefly. 

Variation in the composition of sugar beets left undug over winter, 
V. Skola {Ztachr. Zuckerindus. Cechoalovak. Repub., 46 {1922), No. 22, pp. 239- 
243 ). — Analyses of sugar beets remaining undug during the winter showed 
that the leafage lived on and formed albumins from simple nitrogenous ma- 
terial, a process comparable with after-ripening. The greater portion of the 
leaf nitrogen was lost, only a small part being taken up by the root. The ash 
of the leaves diminished to a much greater extent than that of the roots. The 
sugar decreased, being consumed as reserve material by the plant, which pre- 
pared itself naturally for the second growth year. 

Selecting mother sugar beets, E. E, Down and O. B. Wintkb {Michigan 
Sta. Quart. Bui., 5 {1922), No. 1, pp. 36-38 ). — ^A practical outline of the specific- 
gravity method of improving sugar beet seed stock. 

Germination and preservation of sugar cane pollen, T. S. Venkatbaman 
{Agr. Jour, India. 17 {1922). No. 2. pp. 127-132. pi. 1 ). — A more detaile<l dis- 
cussion of the test noted (E. S. R„ 45, p. 830), with a method for the preserva- 
tion of sugar cane pollen. 

The selected arrows are cut very early in the morning, long before anther 
protrusion, with about 1 ft. of stalk retained. The end is cut afresh under 
water, the cane portion being then stuck into a ball of wet clay, and the arrow 
proper wrapped in UkSSUg and brown paper and laid in a bamboo crate. Ct>r' 
rect humidity is maintained by frequently sprinkling water over the crate, care 
being taken not to wet the arrow. When pollen is required, an arrow is re- 
moved, unwrapped, part of the cane cut off, and the arrow placed in a bottle 
of water in a fairly warm room without air currents. The anthers are said 
to then liberate pollen In about one-half hour. 

The sugar industry in Natal and Zululand, E. Wuthbich {Intematl. Sugar 
Jour., 24 {1922), No. 281, pp. 243-247 ), — A concise account of the sugar industry 
in Natal and Zululand. 

Sweet clover in Saskatchewan, M. Champlin and L. E. Kibk {Saakaichc- 
wan Univ., Field Huah. Circ. 35 {1922), pp. 18, figa. 5 ). — Practical instructions 
for the production of swc»et clover hay, seed, and pasture in Saakat(*hewan are 
given, with the results of experiments with the crop. 

White sweet clover has yielded slightly more than the yellow and has proved 
somewhat hardier. Nurse crops generally reduced the yield of sweet clover 
seeded on fallow ground. The fact that stands were secured with nurse crops 
on fallow in tw^o dry years is believed to indicate that sweet clover can be used 
as a rotation crop to follow small grains. The returns from seedings in rows at 
different distances apart were conclusively in favor of close seeding, both as to 
the yield and the quality of the hay. No material difference In yield of seed 
was found between close and wide spacing. Seeding trials favor about 2 lbs. 
of seed per acre in cultivated rows for the production of both hay and seed. 

Storing and bedding sweet potato stock, F. W. Geise {Virginia Truck Bta. 
Bui. 39-40 {1922), pp. 223-23 4t figa. 8 ). — ^Practical information is presented 
concerning the storage requirements and selection of good seed stock and the 
preparation and control of hotbeds. The moisture and temperature control 
in a large storage house during the season of 1321-22 is described in some 
detail. 

Fertilizing the wheat crop in Ohio, C. E. Thoene {Ohio Sta. Mo. Bui, 7 
(1922), No. 7-8, pp. 112-121).— The experiments (E. S. R.. 46, p. 384) reported 
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gave indications that on every soil in the State wheat in rotation with clover 
will give a profitable return from a moderate dressing of acid phosphate, that 
muriate of potash will generally more than cover its cost on the average soil, 
and that on a few soils nitrate of soda may be used with profit, provided the 
phosphorus requirement is first sui)plied. However, if either potash or nitrogen 
be, substituted for phosi)horus before this demand Is met a decline may occur 
in the possible Increase, and if either potash or nitrogen be used at the cost in 
ready-mixed fertilizers losses will often be sustained with potash and generally 
with nitrogen. 

[Kepurts of the Official Beed Testing Station for England and Wales, 

1920 and 1921] {Jour. Min. Agr. [London\, i^up. 20 {1921), pp. 19, figs. 2; 
Nail. Inst. Agr. Botany, Off. kieed Testing 8ta, Englund and Wales, Ann. Rpt., 
4 {1921), pp. 14, fig. 1 ). — The average variety and germination are tabulated 
tor 22,903 samples at seed received in the year ended July 31, 1920, and 23,577 
in the year ended July 31, 1921. 

During the fiscal year 1919-20 red, alsike, and white clover seed, imported in 
large cjuuntilles from Czechoslovakia, showed impurities amounting to 6.1, 
8.3, and 0.3 per (‘eiit, resijectively. Dodder was found in 75 per cent of the red 
clover sanqiles, 44 per cent of the aisike samples, and 11 per cent of the white 
(‘lover samples. Oidy about one sample in five of Chilean clovers was dodder 
frc*e. 

Germination of indigenous grass and clover seeds, R. G. Stapi^edon 
{Jour. Min. Agr. [London^, 29 {1922), No. 2, pp. 118-125 ). — The germinating 
capacity and other characteristics of seed from plants in their natural habitats 
are compared with seeds grown and harvested at Aberystwyth, Wales, and with 
commercial samples. 

The seed of indigenous species of grass and clover collected from various 
miDltats tends to be of relatively poor germinating capacity, due particularly 
lo the ravages of insec'ts and to the difficulty of harvesting large quantities 
or seed under suitable and similar conditions. Once-grown seed appears to be 
attacked less by insects and to germinate more satisfactorily. The use of once- 
grown indigenous seed in mixtures for long duration and for permanent grass 
is suggested as a possibly desirable practice. 

Depth of sowing grass and clover seeds, R. D. Williams {Jour. Min. Agr. 
[London], 29 {1922), Nos. 1, pp. 53-60; 2, pp. 132-137 ). — The optimum dejitlj 
for red clover In tests at Aberystwyth, Wales, appeared to be in., 

white clover i-i in., iierennial rye grass i-1 in., cocksfoot ] in., meadow 
foxtail in., and rough-stalked meadow grass in. The results indicated 
that red clover should never be left imcovered, and satisfactory stands from 
surfac‘e sendings of the other seeds were generally secui*ed only in wet weather. 

Hardy alfalfa and clover seed, G. R. Meqbe {Michigan Bta. Quart. Bui., 5 
{1922), No. 1, p. 16, fig. 1 ). — Careful examination during the spring after the 
winter of 1921-22 showed that Italian red clover winterkilled 50 per cent, and 
it was severely injured by anthracnose during tlie early summer. Italian red 
clover matured about 10 days earlier than strains grown for some time in 
northeastern United States, and tbe second growth was much slower to develop. 
Arizona-grown common alfalfa and hairy Peruvian also winterkilled badly and 
yielded much less than Hardlgun, Grimm, and common from Idaho, Montana, 
and the Dakotas. 

Two new western weeds, S. F. Blake {Science, 55 (1922), No. 1426, pp. 
465, 466). — Bassia hyasopifoUa and Centaurea pioris, natives of the Caspian 
Sea region, are described and indicated, in this contribution from the Bureau 
of Plant Industry, U. S. D. A., as threatening to become wecjds of some impor- 
tance in the arid and alkaline districts of the West. 
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Russian knapweed; A new weed in Kansas, H. L. Hensel and E. P. 
JiAKLiNa (Kaunas Sia. (Ir. (i.W), pp, //» /?.(/«. '2 ). — AtUMitkm is callpd to the 
api>earanee in northeastern Kansas of Russian knapweed {Cenfaurea pUTis), 
and its eradication is ur^ed. It is believed that the seed of the plant was 
brought into this country in shipments of Turkestan alfalfa. 

HOETICULTTIRE. 

Catalogue of tlie library of the Massachusetts Horticultural Society, 

M. C. Hewett et al. (Cauihridoe: ( nii\ Press, I91H, pt. 1, pp. J920, 

pt. pp. A'4-/i73-,5<S7). — This catalogue, euuiueratiiig approximately 22,000 
volumes, including pamphlets, is prejmred in two parts, the first of which 
comprises a list of authors and titles arranged alphaheti(‘all.v hy authors, and 
the second includes a classitie<l arningement of tiie same matiTial according 
to suhje<-ts. In addition, the library is said to (*ontalu a collection of ai)proxi- 
mntely 11, (KM) nursery and sc^ed catalogues printed in many languages and of 
unusual historical value, some dating ha<*k to 177(>. 

Bibliography on the pr(\servatiou of fruits and vegetables iu transit and 
storage, with annotations, compiled h}. K. <}. Rk e (P. S. Dept. Apr., lAhrary, 
liiblioy. Dontrih. No. 4 pp. |21-f7()) -This mimeograi)ln‘d bibliography 

comprises tith‘s of inihiic'ations of an investigational and historical nature, as 
well as more popular material, issued prior to Jul.\ J, 1920. 

Horticulture fat the Illinois StationJ (Iltinois Hta. Dpt. 19 >1. pp. IS, 19 ). — 
Miscellaneous activities are hrietly reviewed without the prc^sentatiun of data. 

Studies with the peach at Olney ga\e further e\id<m< e ( K. S. U., 40, p. 444) 
of the detrimental effect of cowpea covcu* crops to the pc*ach under cond tions 
obtaining during the experiments. Records of tlie amount of bloom (the fruit 
being destroyed hy frost) showed 300 per cent more blossoms on unfertilized 
trees in clean cailture tlian on unfertilized trees in cowi)eas The ai>phcation 
of potassium to the <*owpea plats corrected this detrimental inlinence. 

In studies in the greenhouse it was found that the continuous use of the same 
soil led to a sl.ght decrease in production unless proper tn^alment was gi\eu. 
Steam sterilization of greenhouse soil stimulated growth in the second and 
third crop, but left the soil so exhausted that the fourth croj) was very small. 
.Mthough acid phosphate coml>iiied with lime proved detimnental to lettuce, the 
mixture wliether used alone or in combination witli other fertilizers was of 
benefit to tli(‘ tomato. The yield of Lima beans was greatly Increased by 
inoculation. In tests conducted on a brown silt loam in central Illinois, the 
yield of tomatoes was increased hy tin* use of commercjal forms of pliosphorus 
in connection with a cover crop. In tests on a yellow silt loam in Union 
(bounty, the yield of tomatoes and melons grown iu a three-year rotation was 
greatly increased hy the substitution of cover crops for manure. 

[Report of the Oklahoma Station] horticultural department (Oklahoma 
^ta. Rpt. 1921, pp. 23, 24).-— A progress report for the year ended June 30, 1921 
(K. S. R., 4e7, p. 438), in which are presented brief statements of activities 
under varnms projects. l*rogress w^as halted in tin* study of factors ah’ecting 
the setting of fruit on tlie tomato by the loss of all hut four varieties from 
wiit disease. Of the four surviving kinds, the Marvel, Columbia, Norton, and 
Arlington, the Marvel yielded the best returns, hut tw^o plants sulTered from 
wilt later in the season. The Appomattox pecan was the first of the paper- 
shell varieties to produce fruit in the station grove. Of five gooseberry varie- 
ties planted five years ago, only two, Houghton and Champion, surviveil. Tlie 
Kansas black cap raspberry w'as the only variety to produce fruit. Karly 
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Harvest and Dallas were the heaviest yielding? blaekherries. Data are pre- 
seated relative to the yield per vine nf several j?rape varieties. 

Vegetables and truck for home use. Delta Branch Station, W. B. Ayres 
(MUshsippi kila. Hal. 210 {1922), pp. 16, fips. /ro.— The results of varietal tests 
wiUi various vegetable and berry crops ar<‘ presented, lar^cely in tabular form, 
in connection with f<eneral cultural information. 

On a basis of yield and (luallty of frint. Red Sunrise, Bonny Best, Early 
Detroit, and Stone are deemed the most desirable tomato Aarietiea. In cone 
paring live methods of training tomato plants, the largest yield was reeorde<l 
on iilants allo\\ed to grow at will on a hog wire fence siijiported horizontally 
1 ft. above tln^ surface of the ground. Priming the tomato vine is considered 
both unnecessary and undesirable. Among the largest yielding varieties re- 
ported are Early Snowball turnip, Irish (^>hl>ler potato, Trinin})h sweet potato, 
Kelway Perfivt Model beet, Bountiful green luidded bean, Bantam Evergreen 
corn, Arlington White Spine encumber, Tom Watson wattTinelon. and the 
Rocky Ford inuskmelon. 

firouth ill seedlings of Pliaseolus vulgaris in relation to relative hu- 
midity and temperature, (\ F. Pattkrson (Roy. (aaad. Just. Traas., JJ) 
(1922), No. 31, pp. 23-68). — A rejiort of an investigation, eondueted at the 
I ni\ersily of Illinois, in which Red Valentine )>ean seedlings, projaigated from 
secMl ol iinilorm slz(*, were transplanted into jars of i>nre sand moist eiUHl to a 
desired degree with well wmter and plactaJ in <*hainhers subject to accurate 
tenijierature and humidity control. Part of the plants were growm in con- 
tinuous darkneSvS and part in darkness alternating with light. One root tem- 
perature. 0. (77'’ F. ) ; two slioot t€uni>eratures, 20 and IkP : three relative 
humidities, \\(), fKi, and 00 jier cent ; and three soil moistures. 5. 21), and GO per 
cent, wHTe utilized in tlie tests; however, eonsttud eomlitions were maintained 
with each Individual series. Readings of slioot idongaiiou were taken every 
12 hours, together with measurements of the imn^ase in the h.\poeotyl and 
in each interiUKle. Temperature and liumidit\ ri‘adings wore obtained at 
three-hour intervals beginning at 7 a. m, and finishing at 10 p. lu. 

Elongation in the etiolated shoots of the beans grown in sand saturateni with 
water either to 20 or GO i>er cent proceeded ns rapidly in a relative liumidity of 
30 per cent as in either 60 or 00 per cent. However, when grown In sand r» 
jier cent saturated, the shoots grew less rapidly in 30 jier cent rclati\e liumidity 
than in either GO or 00, with no dltTereru't* lietw'een the hitter tw’o ilegrees. The 
rate of elongation in shoots grown in alternate liglit and darkness were iutlu- 
enced by relative luunldity in a similar manner to tbose shoots grown in con- 
tinual darkness. In the presence of both high and low rehili\e humidity, etio- 
lated bean seedlings elongated more rapidly in sand 20 j>er cent saturated than 
in sand 5 per c^nt saturated. The rate of elongation at 60 per ci^nt saturation 
approacheil that of 20 per cent. The percentage of dry matter in flie plants 
varied inversely as the soil moisture and the relative humidity. No sigiiillcant 
change In the relation between the dry w^eights of roots and dry weights of 
shoots was induced by Increasing the soil water from b to 60 per cent satura- 
tion. 

In conclusion, the author believes tliat relative humidity as a factor in plant 
growth has l>een greatly overestiinatei!. The moisture content of the sub- 
stratum is deemed an Imixntant environmental factor, able to assist wdien 
sufRciently high in overcoming the harmful effects of low relative hunddity and 
of high evajioratlon coefficients, A Idbliography consisting of 125 titles Is 
appended. 
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Factors influencing the profitable production of toxnatoes for the early 
market and canning factory, with some cost of production studies, H. A. 

Jones {Maryland Sta, Bui. 248 (1922), pp. 153->187y figs, 9), — TJiis is for the 
greater i)art a conipilation of information relative to improved cultural prac- 
tices in commercial tomato production, witli results reported from the Maryland 
and other experiment stations cited to show the value of intelligent practices. 

A study conducted at the Maryland Station In 1920 is briefly reported, in 
which was determined the effect upon yield and gross income of different 
methods of growing and handling Bonny Best plants. Potted plants proved 
much more protttable than those raised In greenhouse benches, in flats, or in 
outdoor seed beds. The greenhouse bench plants produced slightly the greater 
yield but were productive at a time when prices were at a low level. 

The results of a cost of production survey started in 1919, in which data 
were procured on tomato growing on 11 farms, are briefly noted and show 
extreme variability in cost of production between the s<weral farms. The cost 
varied from $14 9d per ton where the yield was 11.18 tons per acre to $130 per 
ton where the yield was only 0.85 ton per acre. The average cost of produc- 
tion was $78.42, and the average yield was only 2.02 tons. The results are 
believed to sliow that profitable production depends largely upon improvt‘d cul- 
tural and marketing practices. This supposition is further supported by the 
records kept by a commercial grower over the 3-.\’ear period 1918-1920, showing 
consistently profltable tomato yields as a result of intelligent cultural practices. 

Tables dealing with tomato diseases and insect pests are included. 

Tlie breeding of canning tomatoes, M. C. Mf.hbill and T. H. Abell {Utah 
Acad, Sci, Trans., 2 {1918-1921), pp. 133-1S8). — Comparable results to those of 
Myers (E. S. U., 81, p. 230) were obtained in strain tests with the tomato 
conducted at the IT tab Experiment Station. DilYeren(*es of 9 lbs. of marketable 
fruit per plant for Stone and 12 lbs. for Earliana were recorded between the 
highest and the lowest producing strains of these varieties. Notable dififenmces 
were observed in the date of commencement of heavy production in various 
varieties. 

Textbook of pomology, J. H. GotJULEY {fsfew York: Mactnillan Vo., 1922, 
pp, XV-\~380, pis. H, figs. 40) • — In preparing this which deals for the 

greater part with the physiological aspects of pomology, the author has drawn 
extensively lUKm the experimental results of his own and others’ investigations. 
The systematic side of pomology is purposely excluded, and many of the 
simpler orchard operations are not discussed, on the assumption that the reader 
is already familiar with the elements of fruit growing. 

Effects of cover crops iu the orchard, H. Thobnbeb {Better Fruit, 17 
{1922), No. 1, pp. 11, 12). — In continuing his reports (E. S. R., 45, p. 741) iii)on 
the maintenance of fertility experiments under way at the Montana llorti- 
ciUtural Substation, the author presents in this paper a tabulated summary 
of the treatments of the various plats since the initiation of (he experiments 
in 1908. The yields of the various plats in 1921 were similar to those of 
previous years and again Indicated that, under the conditions obtaining, clover 
is a better cover cTop than the pea, and that permanent clean culture has a 
disastrous effect upon the trees. Tabulated data showing the average trunk 
<Uameter and heiglit of trees and computed yields per tree per acre are appended 
In tabular form. 

The influence of sacking fruits upon the keeping quality, A. Petit {Rev. 
Mart* {Paris], 94 {1922), No. 4, p. 76). — Observations upon the keeping quality 
of Oalville Blanc apples, part of which had been inclosed in paper seeks during 
the ripening period and part exposed to the open air, Indicated no apparent 
difference in the keeping quality of the two lots. 
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Antiseptic treatment of stored pears, P. Hutinel {Rev. Vitic.y 56 {1922) ^ 
No. 1442, pp. 127-129 ). — A practical experience is described, wherein the author, 
after testing sulphur fumes and formalin as preventives, succeeded in sup- 
pressing a disastrous outbreak of storage rot in winter pears by immersing 
the fruits for 20 hours in a weak solution of Chinosol, a proprietary material 
obtained by treating oxyquinolin with sulphuric acid. The wounds on the 
treated pears dried quickly, and the fruit kept through its normal season. The 
flavor and other eating qualities are said not to have been affected in any way, 
and no injury resulted to anyone from eating the fruit. In J921 the tests were 
successfully repeated upon artificially injured pears. 

Suggestions on cherry production, C. C. Vincent {Wash, kitate Ilort. Assoc. 
Proa.y 17 {1921), pp. 1S9-14S ). — In addition to general information pertaining 
to soils, pruning practices, orchard heating, etc., data are presented relative to 
self-fruitfulness and cross-pollination tests with various varieties of sweet and 
sour cherries. The set of fruit obtained from flower clusters of Bing, Ijambert, 
Napoleon (Royal Ann), Black Tartarian, May Duke, and Montmorency Inclosed 
in paper sacks prior to the opening of the blooms were, in the order given, 
0, 1.9, 0.36, 8.4, 7.1, ami 18.2 i)er cent, thus imlicatiiig tliat Bing. T..ambert, and 
Napoleon are practically self-sterile. At the same time, normally exposed 
blossoms of the three varieties mentioned gave respec^tive sets of 26.0, 38.8, and 
40.2 per cent. 

In cross-pollination tests involving six varieties, Black Tartarian, the only 
sweet cherry to show merit as a pollinator, gave favorable results in all crosses 
In whicli it was used. Satisfactory results were also obtained with May Duke 
and Montmorency, varieties belonging to the sour group of cherries. As a 
practical recommendation, it is advised that in planning (tanmercial orchards 
at least 1 out of every 10 trees belong to an effective pollinating variety. 

The capulin cherry, \V. 1*openoe and A Pacuano {Jour. Heredity, IS 
{1922), No. 2, pp. 50-62, figs. 7).-~A brief ai'count describing a vSujwirlor form 
of wild cherry occurring in the highlands of tropical America and believed by 
the authors to he Prunus Sf^'oiina. The fruit is said to he used iii a similar 
manner to our cherries, eaten in the raw state, preserved, jellied, etc. On ac- 
count of the usual manner of iiroimgation, seedage, improvement has been, of 
necessity, very slow. 

The raspberry situation in Michigan, K. K. Lokee and C. W. Bennett 
{Michigan Sta, Quart. Buh, 5 {1922), No. 1, pp. Sl-SS, figs 2).— As the result 
of an Inspection trip through the raspberry districts in Berrien and Van Buren 
Counties, in which there was found a prevalence of serious disease, including 
anthracnose, cane blight, crown gall, leaf curl, mosaic, and blue stem, the au- 
tliors suggest that greater attention be paid to the use of cover crops and fer- 
tilizers, that old canes be promptly removed after harvest, and that the young 
canes be thinned and headed back to promote a sturdy growth. A rigid Inspec- 
tion should be maintained in plant nurseries and in mature plantations to pre- 
vent the increase and spread of diseases. 

Grape cuttings are resistant to drying, A. I'etit {Rc^r. Ilort. [Paris], 94 
{1922), No. 3, p. 61 ). — The moisture content of cuttings of the Poster White 
Seedling grape held for 8 days in a room heated by a stove during the day 
receded from 53.1 to 50.2 per cent without causing any apparent injury to bud 
development. Cuttings of Madeleine Blanche exposed in the same environment 
for 31 days lost more moisture, 11.6 per cent, hut suffered no permanent injury. 
The renewal of growth, however, was delayed 8 days, as compared with nor- 
mally stored cuttings. The immersion for 24 hours in water of a part of a lot 
of cuttings which had been stored in a warm room for 23 days causeii the treated 
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cuttiiigR to renew growtli 4 days earlier than the remainder of the lot. it is 
suggested that a part of tiie injury occurring to cuttings in transportation may 
i»e avoided hy soaking them in water. 

Studies in the viability of grape seeds, Zikoleb and Mobio {hatuiiv. Jahrb. 
Bayern, 11 (VMl), No. 11-12, pp. 55H-6(iS). — Incidental to general grape breed- 
ing studies at AYdt.schdcldieim, an investigation was made upon the germination 
of grape seeds. In tests in soil with 8ee<ls obtained in reciprocal crosses of 
Miiller Thurgau and Puritan, it was found that the seeti resulting from tlie use 
of Mtiller Thurgau as ovule parent had much greater viability than that of the 
reciprocal cross. Crape seeds placed in an unheatcd room genuiriated more 
slowly than those located in a warm chamber but finally attained tlie same per- 
c*entage. Seeds placed in filter paper, sand, compostetl soil, and turf gave 
respective germinations of 40, 36, 43, and 41 per cent. 

Sylvaner see<ls soakeil for tiiree days in spring vvat(*r and then place<l in filter 
paper, sand, compost, turf, and saw'dust gave respective counts of 43, 44, 33, 
43, and 43 per cent. The germination in sawdust was extremely rapid. In 
experiments with seeds immersed for 15 minutes in water heated to 40, 45, 50, 
55, 60, 66, and 72^* C. a very marked reduction in vlai>ility was observed above 
55° (131® F.), and at 72° only 2 i>er cent of the seed grew. Seeds immersed 
for 1 hour in water heated to 25° and then treated for 30 minutes with various 
chemicals showed moderately increased germination in two instances, namely, 
witti hydrocliloric acid 5 per cent solution and potassium cidorid 1<> per cent 
solution. Serious injury occurred in four instances, carbolic^ acid 5 per cent, 
mercury hichlorid 5 per cemt, and wdth two proprietary materials, 

A survey of the cranberry industry of New Jersc'y, (\ S Peck with and 

H. B. Wkiss (iY. J. Dept. Ayr. Cire. 1/5 {1922), pp. IS, /({ps. 9). — A statistical 
report regarding acreage, distribution, varieties, yields, etc., iiased informa- 
tion procured for the most part by personal contact with tlie growers. 

The citrus experiment station at Bake AIfrc*d, W. Newell (Citrus Indus, 
3 {1922), No. 6, pp. S, 18). — A brief account relative to the eslulilishment ol a 
new citrus substation at Lake Alfred, Fla., with discussion of the various 
experimental projects under way. Progress is recorded in tlie bud selection 
study conducted cooperatively with the U. S. Jiepartment of Agriculture. Five 
hundred rough lemon stO(*ks have been planted, upon whicli will l>e budded 
scilected types of the orange varieties Parson Brown, Homosassa, Pineapple, 
Valeiuda, and Lue (lim (long. 

Some varieties of citrus fruits for the Philippines^ F. (». (taeang {Vhitip- 
pine Ayr. Ret\, 15 {1922), N<h 1, pp. pis, S ), — Various .si)e(*ies of citrus 

are discussed in relation to their behavior under Philippine conditions, their 
resistance to disease, and desirable varietic^s. Among the many sj>cH*ie8 tested 
a.s stocks, Citrns wehherii, a native of the islands, is especially esteemed on 
account of its resistance to disea.se and compatability with various cultivated 
species. 

Legal restrictions on citrus fruits consigned to the United States, F. A. 

I. ^6rEZ Dominguez {Porto Rico Dept, Agr. and Labor Sta. Cire. 54i {1921),, 
Spanish ed., pp. 5-27, figs. 7). — This Is a circular of information i)eitaiuing to 
the legal standards of maturity required in grapefruit and oranges designed 
for shipment from Porto Rico to the United States. Approved methods of 
testing fruits to determine the stage of maturity are described in detail, wdth 
various apparatus illustrated and tables given for computing the results. 

The origin of the coconut, E. Ohiovenda {\Webhia, 5 {1921), No. 1, pp. 
20 f -294). — This is an extended discussion in Italian concerning the original 
home of the coconut. 
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The dwarf coconut in Malajra, H. W. Jack and W. N. Sands (Malayan 
Ayr. Jour., 10 (1922), No. /, pp. J^--12, pis. Jf ). — A discussion of the i)robable 
origin of tlin^ dwarf coconut forms existing in Malaya. 

From a study of the color, flower, and fruit characters of these dwarf palms, 
the autlior believes that certain characters are constant enough to allow a 
fairly accurate separation of dwarf forms from intermediate and fall forms 
in the nursery and thus to prevent the mixed stands which now occur to 
the detriment of the industry. Careful observations and study on the pollina- 
tion of the coconut imiicated that in Malaya the male and female phases are 
wholly or partly coincident, thus allowing for self-pollination, the manner of 
fertilization which is Ixdieved to prevail throughout the lowlands of Malaya. 

f Coconut fertilization experiments] (Trap. Ayr. [Ceylon], 58 (1922), No. 6, 
pp. S21-385). — A study of the 1921 yields of plats of coconut palms at t'hilaw 
receiving various f(‘rtilizer and cultural treatments again showed the largest 
yield of cot)ra r)er palm on the plat receiving 8 lbs. of steamed bone meal 
per tree (E. S. U., 45, p. 347). This plat is described as the best in the 
series and the least seriously affected by drought. Applications of lime, both 
on heavy and on light soil, have given markedly increased crops associated, 
unfortunately, with smnll-sized nuts. The size of the nuts is improved by ap- 
plications o1 nitrogen, preferably in the organic form. 

The cultivation of pineapples, F. A. Stockoale (Ceylon Dept. A(fr. Bui 50 
{1921), pp' 18, pis. ^).--This comprises general cultural information. 

The culture of pyrethnini (I^rethruni cinerariaefolium) in France, 
11. Faes {Ann iyt. 8ufssr, 22 (1921), No. 6, pp. J/Sff-JfSH, figs. .3). — A brief 
account of the methods einplo>ed in growing, harvesting, curing, and manu- 
facturing py rethrum, a material which is used extensively in the preparation 
of Instx'ticides for combating (V>chylls and Eudemis. 

Filbert <'ulture and varieties, (" A. Keed (Hcttrt Fniil, n (1922), Ao.s*. /, 
pp. 9, 18, 19: 2. pp. 20, 21. 22, 2S). — A general discussion dealing with the 
status <»f the industry, ne<*essity of standardizing varieties, methods of propaga- 
tion, characters desired in varieties, and, tinally, de8crii>tive notes on a great 
iinmber of varieties. 

Winter injury to young walnut trees, 1921—22, L. I>. Hatchelor ( Calif. 
Dept. Ayr. Mo Bui. 11 (1922), No. 5-G, pp. Pys — Following a 

general discussion of the nature of frost injury to yoling Persian walnut treses, 
the author describes in detail an occurrence of injury in tbe San Jacinto and 
Hornet Valleys, (hiHf,, caused by km tenii>eratures in tbe fall of 1921. A 
method of renewing the Injured frees by training a new sprout for replace- 
ment is outlined. Furthermore, if is advised that irrigation of young walnut 
groves should he discontinued sufficiently early in the season to allow the 
young woo(i to mature previous to early frosts. 

The Dahlia in Au.stralia, K. E. Pescott (Melbourne and London : White- 
eomhe d Tombs, Ltd., pp. 122, pis. 12. fiffs. 2). — A general treatise discussing the 
evolution of the different tyix‘S of dahlias and presenting cultural information. 

Planting roadside trees, A. K. Chittenden (Michigan (8ta. Quart. Bui., 5 
(1922), No. 1, pp. iO-42). — A brief discussion of tree species adapted k>r road- 
side planting, with suggestions relative to the proper distances, size of trees, 
etc. The text of an act of 1921 providing for the protection of trees and shnibs 
within the limits of public highways is given. 

Tree repairing, B. R. Morton (Canada Dept. Int., Foi'estry Branch Bui. 7S 
(1922), pp. 22, figs. 27). — Deslgneil for the assistance of the tree owner, this 
pamphlet contains practical suggestions relative to the prevention of decay in 
trees by the proper removal of branches, treatment of pruning wounds, cleans- 
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ing and concrete filling of old wounds, and methods of supporting limbs in 
danger of breaking down, 

FOKESTEY. 

Report on experimental forest planting at high altitndes of Mani and 
Hawaii, C. J, Kraebet, (Haimii. Forester cm^ Agr., 19 (1922), No. 7, pp. 151- 
158, pU. 4 )- — This paper rliaonsaes the behavior of various Temperate Zone 
forest trees introduced during 1900 to 1011 into the Hawaiian Territory with 
the ob.leet of finding species adapted to the upper slopes of the mountains. 
The experimental plantations were established at approximate elevations of 
6,500, 7,000, 8,000, and 9,000 ft on Maul and at 7,000, 8,000, 9,000, and 11,000 ft. 
elevations on Hawaii. 

Of a total of 86 species tested, 15 conifers and 4 deciduous trees proved 
more or loss adaptable to island conditions. The influence of elevation was 
distinctly evident in tliat much better stands were obtained at the lowest 
levels. AH fotir successful deciduous species were natives of Australia. Of 
the conifers, Coulter r>ine coulteri) made the best growth and pro- 

duced conc*R on plats located at 7,000 and 8,000 ft. elevation. However, on 
account of the low value of the wood, this species is placed second to white 
plno iP. 8trohnf<) in a list of 12 selefTerl species. 

The degree of siirress attained in the experiment is believed by the author 
to be siifflch'nt to d<‘nionstrate the feasibility of afforesting the intermediate 
slopes of the Hawaiian mountains. 

Relation of precipitation to height growth of forest tree saplings, 0. F. 
Korsttan (Ufdti Aeoff. Svi. Trofis., 2 (1918-1921), pp, 260-267, fig. 1 ). — 
Measurenients taken in 1919 of the annual growth of 143 western yellow pines 
and 111 Douglas tirs growing in tlie vicmity of the IT. S. D. A. Weather Bureau 
station at Oriines I»ass, Idaho, showed in general a fairly close correlation 
between the rate of growth, as indicated by the length of intemodes between 
whorls of brandies, and the rainfall occurring In April and May of the same 
year. A striking exception to this <*orrelation. found in the case of the 1914 
growth of Douglas fir. w^as explained by the occurrence of both unusually high 
and fret'zing temperatures in April and May, causing severe Injury in the 
vegetation. 

Observations on the length of leaves of Engelniann sr)ruee growing on a 
Tmrtheru exposure In Big (Cottonwood Canyon, Idaho, showed that in the dry 
season of 1919 the leaves averaged only 0.36 in. in length as <*ompared with 
0.71 in. for the years 1918 and 1920. The terminal twig growth was also 
noticeably shorter in 1919. 

A bog forest, G B. Riuo (Kcology, S (1922), No, S, pp, 207-21S, figs, 2 ), — 
This is a descriptive article relating to a small forest area consisting of a pure 
stand of lodgepole pine (Pittvs eontorta), loc*ated near Victoria, B. C., and 
believe<l to represent a very recent stage in which the forest has become the 
dominant type of vegetation, totally suppressing the sphagnum. The author 
bases liia deductions upon the dominance of the pine, the abundant survival of 
Labrador tea { Ledum groentandicuni) , the occasional survival of peat bog birch 
(Beiuln glaudulosa) , the prt'sence of a layer of dead sphagnum, and the simi- 
larity between the deeper layers of the substratum and those of corresponding 
Slfhagnum bogs in Washington and Oregon. 

Making the forests of Utah a permanent resource, C. F. Kobstian (Utah 
Aead. Bci. Trans., 2 (1918-1921), pp, 177-181 ), — Following a statement of the 
existing forest resources of Utah and of the alarming rate of present use, the 
author urges the necessity of conserving the forests through intelligent sllvl- 
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cultural practices, and briefly (outlines the work of the U. S. D, A. Forest 
Hervice in Utah. 

Impressions of European forestry, H. S. Hosmek {Chicago: Lumber World 
Rev., 1922, pj). SO, figs. 6S). — A series, published in pamplilel form, of eight 
letters prepared by the author while on an extended tour of Groat Britain and 
Europe, during which he visited many of the m(»st important forest schools and 
experimental stations and inspected many of the long-established and scien- 
tifically managed forests. 

The titles of the component letters are as follows: Great Brilain’s Afforesta- 
tion Program: Why It Was Undertaken; How It Is Being Carried Forward 
(pp. 0-17): Forests and Forestry in Sweden: Methods of Dealing with Pri- 
vately Owned Forests — Supervision by Oonimunity Committees (pp. 18-25) ; 
Forestry in Norway and Denmark : Methods of Dealing with Privately Owned 
Forests- (lovermnont Supervision (pp. 2^14) ; A Few Observations on For- 
estry in Germany: A Visit to German State Forests — A Meeting with Dr. C. A. 
Sohenck (pp. ; Some Features of Forestry in Prance: Impressions Re- 

ceived During n Series of Hasty Visits to Certain Typical Forests (pp. 44-52) ; 
Two DistiiK'live Phases of French Forestry: Practical Accomplishments in 
Keboisemcnt and Reclamation (pp 53-62) ; City, Town, and Communal Forests: 
A Phas(‘ of European Forestry that Has Particular Significance for the United 
States ( pp. 0.T (19) ; and Some Euroi)enn Forest Schools: An Account of Visits 
Paid to Ffi?*est Schools In Great Britain, France, Switzerland, and the Scandi- 
na\lan (Vutnlries (pi» 70-80). 

Progress report of forest administration in Coorg for the year 

1»20*-21, IT (\ Bennkh (Coorg Forest Admin. /?;>(, 1920-21. pp. f,1^1).— This 
is the usual annual report (E. S. R., 45. p, 6-46) relating to alterations in area, 
reven\ies, expenditures, etc. 

Report of proceedings of the Australian Forestry Conference, Brisbane, 
April, 1022 (Aust. Forestry Conf. Proe., 1922, pp VJn-\~ 1 '(2), -In addition 
to general discussion and routine businesis, numerous papers are includt^il, among 
w^hich are Forest T^egislation in Tasmania — ^The Birth of a Foro.st Policy, by A. 
Hean (pp. 10-21) ; History of the Development of the South Australian Finns 
inifwis Forests, hy W. Gill (pp. 26-28) ; The Redistribution and Readjustment 
of Tree Fife as It Affects Australian and Tasmanian Forestry, by E. G. Irby 
(pp. 58-61) ; Past, Present, and Future Forestry (Operations on Fraser Island, 
by F. C. Epps (pp. 68-71) ; The Trend of Forestry in Oueenaland, by J. H. (Ooyne 
(pp. 71-73) ; Notes on a Tentative Working Plan for Brooloo State Forest, by 
J. M. Fraser (pp. 74-78) ; Some Notes on Problems of Silviculture in Southern 
Queensland, by W. U. Petrie (pp. 79-81) ; The Need for Forest Engineering in 
Australia, hy C. R Paterson (87-90) ; The Reconciliation of Silviculture and 
Timber Exploitation, by E. G, Irby (pp. 94-97) ; Forestry Education in 
Australia, by E. H. F. Swain (pp. 99-103) : The Place of Entomology and Plant 
Pathology In Modem Fore8trj\ by H. Tryon (pp, 117-124) ; and The Future 
of Australian Forestry, hy H. R. Mackay (pp, 133-135). 

DISEASES OF PLANTS. 

[Plant disease investigations at the Illinois Station] ( Illinois Slta. Rpf. 
1921, pp. J2, 13, 18). — Brief notes are given of experiments carried on coopera- 
tively between the station and the U. S. Ilepartmeiit of Agriculture on some 
cereal diseases. Two varieties of com have been found that are immune to 
root rot In the southern part of the State. Seed from rough diseased com 
produced It hu. per acre less than seed from medium-smooth ears that were 
nearly free from disease. Late planting did not reduce the yield from nearly 
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disease-free seed, but it did reduce the yield ‘from diseased seed by about 12.5 
bu. per acre. (7orn root rot diseases were found more injurious on land culti- 
vated under the grain system of farming than when the stalks were removed 
and the manure returned to the field. 

In studies of flag smut wheat, some varieties have been found that are 
quite resistant to the disc'ase, late spring sowing reducerl the amount of smut, 
and evidence was ol)taliied that seems to indicate tlmt soil infection is i>ossihle, 
though the spore.s of tii(» fungus probably lose tlieir vitality during the wlntcu*. 
Several varieties of wlu'tit have been found that are immune to the so-called 
take-all disease in Illinois, indicating that this disease can be controlled by 
planting resistant varieties. 

Experiments have shown (hut the apple blister canker may be prevented 
from spreading by tbe annual cutting out of (he diseased wood and by steriliz- 
ing and disinfecting Die operating tools. 

Report of the division of plant pathology and botany, J. Matz {Porto 
Rico Dept. Apr. and JAtbor i^ta. Ann. Rpt. pp. ol-65, 56-58). -~ln continua- 
tion of previous inv estigatinns of the yellow stripe disease of sugar cane ( E. 
S. K., 44. 840), tbe author found that the occurrence of plasma-tilled ctdls 
is not necessarily jiHli<‘ative of the dlsca.^e, similar conditions having been 
observed in overrijic cane that showed no indications of disea.se. The addition 
of large amounts of rdtrogen to the soil was not found to cause the yellow stripe, 
nor was the disease found on corn in Porto Kico. The gumming d sense of 
sugar cane is .said to have spread rapidly in Porto Kico. and certain varieties 
of cane liave been found to be espc^nally subject to it. 

Notes are given on the occurrence of inisc*elluntH)us diseases of coffee, l)a- 
nanas, grapefruit, etc. A species of Fusarium is said to be responsible for a 
root rot of grapetruit tre(^s, several large trees having been killed in two 
grove ‘s. 

Bacterial plant diseases in the Philippine Islands, (i. Wklleh (^’ncacr, 
66 (1922), No. p. IH). — Attention is called to the ivrevahaice of fungvis 

diseases of plants in the I’hilippiiie I.slands and the scarcity of bacterial dis- 
eases except tlio.se which have been introduced. Tbe following bacteria vvhhdt 
are tbe cause of plant d'seases arc reported in the J*hilij>}>ines : Bavtermm 
solanaceannn, the cause of tobacco and <»t!u*r solanaceous diseases; Pseudo- 
monaff citri, the <*aii.se of citrus canker; P. ram rift, which attacks cabbage: 
P. phaiteoli, on beans; P. matruveai um, on cotton; and an undescrilved organism 
occurring on ivarsley. With the ]KisHil)le exception of citrus canker and the 
iin<lescribed disease of parsley, none t>f these diseases or their luvsts are <‘on- 
fiidered Indigenous to the Phillppim^s. 

[Phytopathologioal contributions!, L Savahtano {R. Stu::. tiper. Agrumie. 
€ Prut tic. Acireale, Hot. 55-^2 {19 19-1921), pp. [501, figtt, IS). — These niimhcrs 
(excepting No. 87), relating to various plants, deal, respectively, with root 
rots of useful Italian [dants, constitutional chlorosis, cultural practices in con- 
nection with root rots, traumatic decortiadion, st'ald, dry gummosis, and a 
drying-iip disease or gummosis. 

[Plant diseases, Nairobi], W, J. Dowson (Keni/n Colon p Dept. Apr. Ann. 
Rpt. 1919-20, pp. 19-8S). — In this portion of the 1910-20 report of the mycologi- 
f?al lalmratory at Nairobi, an account is given of the opening in May, and of 
some facilities and activities of the laboratory. 

The coffee leaf disease due to Hemileia vaatatrix has now become universal, 
and is nearly always to be found tow^ard the end of the long rains everywhere, 
except In the higher portions of Tainoru and Kerlcho, the severity and damage 
depending largely upon the altitude and the state of cultivation and pruning 
of the plantations. Spraying has proved very beneficial. Of other coffee leaf 
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<liseases, that due to Cercospora Qoffeicola has been pronounced but not very 
severe, the ripening berries not being attacked this year. A recently appearing 
leaf blotch is described as due to Oloeosporium cojfeanum. 

Coffee berries were attacked by a fungus, apparently a Septoria (S. ml- 
cuosaf), producing a mottled appearance on the ripening fruits. 

The die-back (CoUetotrichum coffeanum) noted In the Thika district during 
the previous year did not reappear after spraying operations were carried out, 
but this fungus, associated with a Phomopsls, was found on dle-back si)ecimen8 
in the Fort Ternan district. A new dle-back associated with G. coffeanum was 
brought under investigation. A sudden wilt and cambium rot following an 
electrical storm and associated with u Diplodia was apparently checked by 
cutting the trees below the cortical discoloration. 

Flax wilt disease (Fusarium Uni) appeared at Kericho, having been intro- 
duced with Imported seed. It was present also at Sotik and probably at 
Lumbwa. The Macrosi>orium disease was also discovered, though as yet of no 
great Importance. 

OraTiges and citrus fruits showing dark discoloration were thouglit to bo 
affected with black blight (Capuodium sp.) but mites were suspected. Young 
specimens of Brachylaenn hutchinH attacked by Sclerofinia sp. were subjected 
to continued study A case of damping off of young seedlings of the East 
African cedar (Junipaus procera) occurring at Londiani was found to be due 
to a Pyt Ilium. The camphor tree disease is still under investigation, and prun- 
ing and spraying operations have been undertaken in connection therewith. 
Minor investigalions wore ai>plie<l to apple canker {fiphaeivp>^i'S malorum), 
gummy exudation from lime fruits and twigs, bean rust {VromyevH nppendicu- 
latus), a .sliiiK' on ])lantation rubber from Uganda (PeniciVitim sp,), a grape- 
vine diseas(' {Pestalozzia nvicola), mulberry leaf si>ot (Feptoglocum mori), 
dahlia leaf spot ( Urophlycfis sp.), potato early blight, s?isal hail damage, and 
white rust {CystopaM catididua) on Diplotaxis inopinata. 

Plant diseases in the We.stern Province, IV, V. I'utteiull (Union 8o. 
Africa Dept. Ayr. dour., k (1922), No. 4. pp. SS2~SS7, fl(/s. 7).— This is a con- 
tinuation of the reports previously noted (E. S. R., 47, p. 242). The diseases 
of the loquat here dealt with Include Fusicladium or scab and Entoinosporiuni 
blight, as regards causation, symptoms, and control. 

Notes on new or rare species of rusts, W. H. T.ong (Bof. Gaz., 72 (1921), 
No. 1, pp. 39~lfi). — This paper describes four new species of rusts, namely, 
Gymnosporanyiv m citpres-si on Cnprcftsus arisonica, Rat'>eneHa suhtortuosae on 
Acacia Buhtortuosa, /?. gooddinyii on A. siiffruteseens. and R. casHae-covesii on 
Cassia corcsii, giving also new data as to hosts and distribution of two other 
species of Ravenelia. 

Factors affecting the germination of the sclerotia of Claviceps, F. T. 
McITarland (Ahs. in Science, 56 (1922), No. 1438, p. 85).— The author has made 
a study of the sclerotia occurring on rye from various countries, and in the 
course of his investigations it was found that sclerotia more than one year 
old failed to germinate. When sown out of doors on the surface of the soil 
without any cover they showed good germination with many well-formed stro- 
mata, but the stalks were usually short. It appears that sclerotia of Clavk*eps 
must go through a rest period, the shortest duration of which la about eight 
weeks. During this time when the sclerotia are at rest, it is found that they 
should be kept stratified in moist sand. The removal of the cuticle of the 
sclerotia or treating them with salt solutions, after which all traces of salt 
were removed, did not Injure their germinating power. 

21804t— 28 4 
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Protection of seeds and young plants against diseases and pests by soli 
sterilization^ K. Folix {Jour. Boo. Natl. Hart. Frcunce, ser., (1921) ^ July, 
pp. 242-264) • — A general systematic account of soil sterilization methods con- 
cludes with discussion of the effects of various treatments on fungi, bacteria, 
and nematodes. 

The use of sterilized soils In phytopathological research, J. Johnson 
{A1)8. in Phytopathology, 11 (1921), No. 1, p. 51). — Attention is called to the 
desirability of the use of sterilized soil In connection with the study of plant 
diseases, and some of the effects of sterilization on plant growth are described 

Selection and production of plants resistant to disease. — I. Grains, E. 
Pantanelli (Riv. Biol., $ (1921), Nos. 2, pp. 172-198; S, pp. S19-336, figs. 3).— 
A wide range of related literature is used as the basis of this discussion, 
dealing with wheat rust resistance under the heads of oscillations of resistance 
in individuals, diverse resistance in the variety, correlations between characters 
and varietal resistance, changes in resistance of varieties with change of 
environment, heredity of resistance, selection of resistant races, and creation 
of resistant races by means of crossing. 

Seed-borne diseases, C. C. Bkittlebank (Jour. Dept. Agr. Victoria, 19 
(1921), No. 7, p. 4^7). — Take-all (Ophiobolus granUnis) and flag smut {(Jrocys- 
tis tritioi) are thought to have reached the United States from Australia 
(perhaps by way of Europe), as they appeared the same year in the same 
field. U. tHtici Is known to retain viability in the spores for at least eight 
years. 

Copper-dust treatment for stinking smut, G. H. Coons (Michigan Sia. 
Quart. BuL, 5 (1922), No. 1, pp. 8-11, fig. 1). — ^The results of two years’ experi- 
mental work for the control of stinking smut of wheat are given. 

In 1920 powdered copper sulphate was found to control smut, but the germi- 
nation of th(‘ wheat was affected to some extent. In 1921, by the addition of 
lime no bad effect was observed on germination, but ns there was no smut 
present the effect on its prevention could not be determined. In the fall of 
1921 smutted wheat was treated with formaldehyde by different methods; 
copper carbonate at the rate of 2 oz. per bushel; and dehydrated copper sul- 
phate and lime at the rate of 2 oz, each per bushel. The formaldehyde treat- 
ment gave good control of smut but reduced tlie stand to gome extent. The 
dry method of formaldehyde was less efficient than the sprinkling or the soak 
and skim method. The copper sulphate and copper lime treatments both 
reduced the smut to a low percentage and had no bad effect on germination. 

Rased on the results obtained, the author recommends the use of dust treat- 
ments for the prevention of stinking smut in wheat. 

Resistance to Heterodera schachtll In certain barley varieties, its mode 
of inheritance, and its signlffcance for practice, H. Nilsson -Ehle (Heredi- 
tas, 1 (1920), No. 1, pp. 1-34, 4)* — lu contrast to the case of other cereals, 

barley shows striking differences as regards resistance to attack by nematodes 
(H. schachtii), the varieties ranging in this respect from fairly susceptible to 
entirely immime. These differences are typically hereditary, distinguishing 
regularly the varieties from one another. On crossing immune with nonim- 
rnime varieties, immunity proves to be dominant in Fi, typical segregation oc- 
curring in Fs and Fa. Other characters usually undergo little modification 
in heredity. This applies to crop yield. 

In contrast to the more severely attacked oats and wheat, the sensitive 
barley varieties Increase and spread the nematodes to a greater extent. 

Cabbage yellows, C. T. Gregobt (Purdue Agr. Eaet. Bui. 104 {1^^^), pp. 8, 
figs. 7).— A popular description is given of cabbage yellows due to Fusarium 
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Gonglutinans, and the planting of ‘resistant varieties is suggested as a means 
of preventing severe loss. 

The mosaic disease of the Solanaceae: Its relation to phloem necrosis 
and its effect on potato cnltnre, H, M. Quanjeb et al. {Meded. LfMd- 
hOMwhooffesch, IWageninpen], 17 (1919), No. IS, pp. 1-7 Jk, pis. 8, fig. 1). — In 
this extended summation of studies during a term of years on a group of 
I)otato diseases more or less confused ordinarily on account of similarity or 
association, the authors outline the results of observations on leaf roll and 
leaf curl as delimited by Appel (E. S. R., 19, p. 852). They have concluded 
that leaf curl (curly dwarf) is a more intensified form of mosaic, while for 
the term “ leaf roll ” they prefer phloem necrosis or leptonecrosis. 

These diseases are in many respects similar, especially during the first year. 
B<}th are (‘ontagious, the chief sources In nature being diseased plants which 
may be 1 to 3 yd.s. distant. The infection passes as a rule not through the air 
but through the soil. Overwintering in the soil has not been fully established 
at Wagenirigen for phlo^^m necrosis. In case of mosaic apparently no soil 
infection occurs. 

In grafting experiments it was found that mosaiic travels from tobacco to 
tomato and reciprocally in about two weeks. Spread from tobacco to potato 
or in the opposite direction has not been observed, though as regards grafting 
tomato on potato transmission occurred in case of certain varieties nametl. 

The transmission of the mosaic disease occurs in a manner suggesting para- 
sitic agency. Only the upper new leaves and axillary shoots acquire the 
symptoms of mosaic and related diseases; in other words, the contagion once 
introduced into the plant is directed with the flow of organic material to 
(he growing tissues. The fact that this flow passes through the phlo^im 
strands is most <’onspk*uous in the case of phlol^m necrosis where the tracks 
themselves Iiav(' been already attacked. The authors claim to have shown 
how the transport of starch from the leaves downward is inhibited by phloem 
necrosis. Ht^althy plants have conveyed all their carbohydrates to the tubers, 
but tlie lower leaves of the secondary diseased plants remain full of starch. 
In this type of plant phloem necrosis proceeds from the base upward as the 
(external symptoms do, and the stoppage in the translocation of starch is most 
effectual in the basal leaves. In the primarily diseased plants a little phlol^m 
necrosis is found in the upper part of the stalk and the upper leaves. Here 
star(‘h transport is inhibited, whereas the lower leaves are empty. The stalk 
(because of the delay In the transport) has not been able to pass on all Its 
starch to tlie tubers. 

Whereas the transmission of either of these potato diseases to the progeny 
of diseased plants through the tubers takes place without exception, transmis- 
sion by way of the embryo is rather rare. In the case of tomato mosaic it 
sometimes occurs, though it is not known to occur in the ease of tobacco mosaic. 

The hypothesis of the degeneration of potato varieties as a consequence of 
continued vegetative reproduction is explained by the fact that the two dis- 
eases which have been considered as deg^meration are always propagated 
vegetatively by tubers hut only exceptionally by sexual reproduction. This 
hypothesis has been further supported by the fact that plants attacked by 
phlot^m necrosis or by mosaic are more susceptible to Vhytophtora infestms 
than healthy potato plants of the same variety. Further possibility is discussed. 

The influence of soil temperature on potato scab, L R. Jones, H. H. 
McKinney, and H, Fellows (Wisconsin Sta, Research Bui. 5S (1922), pp. $5, 
pis. 5, figs. 9). — In order to determine the influence of soil temperature on the 
development of potato scab due to Actinomyces scabies, experiments were 



842 


BXPERIMKPTT STATION REOOm 


[Vol. 47 


carried on in the greenhouse and in the held in which potatoes were grown in 
scab-infested soil held at various temperatures. 

Five series of experiments were conducted in the greenhouses using the 
“Wisconsin tank“ method. Seed tubers from a single source and a single 
strain of A. scabies were used in all the experiments. The soil temperature 
was held at seven gradations ranging from 11 to 30.6® 0. (51.8 to 86.9® F.). 
The results show that the development of the scab is influenced by soil tempera- 
ture. The disease developed at all the temperatures experimented iiijon but 
was comparatively slight at either extreme. The optimum soil temperature 
for scab development, as determined by the number of scabby tubers, was found 
to be about 23®, and the conclusion is reached that 22® may be accepted as 
about the optimum soil temperature for scab development under the conditions 
of the experiment. In field trials the highest development of scab took place 
at 26®. 

The available evidence is said to Indicate that the scab parasite as an inde- 
pendent organism is favored by relatively high temperatures, while the potato 
plant functions better at relatively low temperatures. The Influenct* of tem- 
perature upon the prevalence of the parasite in the soil may be cumulative 
from season to season, whereas the influence upon the host plant is immediate 
and temporary. The immediate relation of temperature to the development of 
scab is considered to be more closely correlated with its inttuence upon the 
potato tuber development than with that upon the growth of the i)arasitc. 

Annual report of the expert in cane diseases (1020—21), F. S. Eaule 
{Porto Rico Dept. Agr. and Labor i^ta. Ann. Rpt. 1921, pp. 59-62 ). — The prin- 
cipal activity reported upon is a study of varieties of sugar cane in rof<^rence 
not only to their resistance to disease but also their agricultural value. 

Chemical changes in yellow-striped sugar cane {Porto Rico Dept. Agr. 
and Labor 8ta, Ann. Rpt. 1921, pp. 18, 19). — Investigations are said to indicate 
that qualitative tests of healthy and diseased sugar cane parts do not have 
value os diagnostic characters. Qualitative tests of the photosyntiieiic activity 
of healthy and yellow-strii>ed sugar cane, conducted by E. D. Coldn, showed a 
decidedly inhibitory effect of yellow stripe on the photosynthetic activity of 
the plants as sho^^ n by the lodin test for starch. 

Striga as a root parasite of sugar cane, J. C. Ltjthka {Agr. Jour. India, 16 
{1921), No. 5, pp. 519-528, pis. S). — A serious sugar cane rif^st reported in Sep- 
tember, 1920, as occurring on the “bet” lands whicli lie above the flood water 
and are very suitable for sugar cane cultivation, proved on examination to be- 
long to the genus Striga, two species being present which were later Identified 
as 8. dcnsiflora and 8. euphrasioides and which have been observed to occur 
in different fields. These arise from the bases of the canes in large numbers 
and may form clusters some distance away but in connection with the canes 
through the roots. The parasite was first noticed about seven years before the 
date of the present account. 

The canes attacked may make very poor growth, resembling drought stricken 
plants. They may he killed completely, or they may he very little affected by 
the attack. 

The Striga attaches Itself to the underground portions of the cane by means 
of haustoria. Many offshoots are developed by the parasite which produces 
seeds that are minute and very numerous, germinating and reproducing the 
plant if sugar cane is grown in the soil the next season. Studies made on the 
haustoria and their activities are outlined. The pl«mt can elaborate its own 
food and is, therefore, ranked as a semiparasite. Ootton is not susceptible. 
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Blackflre and wlldftre of tobacco and their control, F. D. Fboicme and 

S. A. WiNGABD (Virginia Sta. Bui. 228 (1922) f pp, 19, pis. 2, figs. 10). — The 
authors describe two bacterial diseases of tobacco, blacklire which is caused 
by Bacterium angulatum^, and wildfire by B. tubacum. The chief method of in- 
troducing both diseases into the field is said to be through the setting of dis- 
eased plants, and the severity of Infection of the disease in the field is deter- 
mined by the degree of infection of the seedlings and also by the weather con- 
ditions that obtain during the growing season. The severity may also be modi- 
fied by the quantity and kind of fertilizer used. As these diseases have for the 
most part their origin In the seed bed, seed selection and disinfection and plant 
bed sanitation are recommended for their control. 

The brown bark spot of fruit trees, D. B. Swingle and H. E. Mobris 
(Montana Sta. Bui. 146 (1921), pp. 22, figs. 6).— A description is given of a 
disease of fruit trees that has been under observation for several years. Apples 
and f)e{u\s appear to be affected to a considerable extent, while peaches, plums, 
prunes, and clierries are more resistant. 

The disease is characterized by the death of the buds on certain branches, 
elevated brown spots on the bark, and death of the portions of the tree above 
ground, the bark being the principal seat of disease. As a result of nuruerous 
investigations it has been demonstrated that the disease is not contagious and 
is not caused by a parasitic organism. Largely from negative evidence the 
authors are incllnefl to the belief that brown bark spot is caused by some fault 
in the chemical composition of tlie soil. Based on this theor>% it is recomiuende l 
that more attontion be given to building up orchanl soils for the prevention 
of the disease. 

European canker [of apples and pears in Oregon], S. M. Zflijcr (Oreg. 
Grower, 3 (1921), No. 2, pp. 3. 5-1, figs. 5). — Since 1918 the so-called ICuropean 
canker has been known In Oregon. The disease, which affects both apple and 
pear, is described as to symptoms exhibited locally. 

For tlie most part there is good evidence that infections take place at small, 
sappy pruning cuts or in crotches. Wherever the bark of the host has become 
devitalized, as through sun scald or winter injury, the fungus obtains easy 
access and from there spreads to the healthier tissues. Sometimes the fungus 
starts in tlie edge of nnthracnose cankers on 1>’ Anjou pear. In an orchard of 
Bose pears where nearly every tree has some infections of the European canker 
there is considerable bark injury due to the freeze of December, 1919. From 
many of these winter injury areas cankers are spreading with extreme vigor. 
Suggestions are offered regarding protective measures. 

Stem end rot of apples, C. C. Baunxtm (Science, 55 (1922), No. 1435, pp. 
707, 708).— A description is given of a stem end rot of apples, due to Penicillium 
expansuw, which was observed in the spring of 1921 on apples in California 
that had betm in storage at 82® F. and later held for a few days at 45®. 

In the fall of 1921, mature Yellow Bellflower apples were picked from trees 
with the fruit spurs attached, carefully disinfected, the fruit spurs then re- 
moved, and the ends of the stems inoculated with a culture of P. expanmm. Of 
the six apples treated in this manner, four developed characteristic stem end 
rot and were soon completely decayed, while check apples kept In good condition 
for thrtH* months. Yellow Newtown apples were treated in the same manner, 
and at the end of six weeks all apples so iu(»culated were entirely decayed. 
Washings made from the attached leaves on some of the apples used in the 
experiments showed the presence of P. ewpansum, and this is thought to indi- 
cate the prevalence of the organism In the trees at the time of harvest. The 
results of these experiments are held to prove that stem end Infection of apples 
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is a possibility. Though retarded In cold storage, the rot makes some progress 
at a temperature of 45®, and at room temperature the decay is very rapid. 

The causes of specialization in Ascomycetes. — 1^ Monilia cinerea on 
cherries, K. Killian (Centhl. Bakt fete.], 2, Aht., 5S (1921), No. 22-^24^ PP* 
560--597, pi. 1, figs. 2). — Studies carried on at the Proskau and the Bromberg 
stations are detailed for M. oinerea on cherries as regards specialization of 
the fungus. 

Studies of MofdUa spp. on other fruit trees are in progress, as are also studies 
testing some results of the work above noted. 

Peach yellows and little peach, M. T. Cook (Bot. Qaz., 72 (1921), No. 4, 
pp. 250-255, pis. 2). — Studies on peach yellows and little peach were based on 
a comparison of the structure of the corresponding parts (diseased or sound), 
the relative amounts of starch lii these parts during morning arid afternoon, 
and Its relative location. No Important differences of structure were noted 
Data were obtained regarding starch, and the basis of this report is a com- 
parative study of the results of photosynthesis and translocation of carbohy- 
drates in healthy or in diseased trees. 

Studies on botli leaves aud new growths Indicate that the translocation of 
starch is partly or completely inhibited In diseased trees. The production of 
large premature fruits is also a characteristic symptom of yellows, and this fea- 
ture is Identical with or similar to that noted in a tree that has been girdled. 
In trees affected with little i>each, however, the symptoms, so far as the fruit is 
concerned, are just the reverse, the fruit being somewhat smaller and ripening 
later than normally. 

The evidence as discussed suggests that the translocation of starch is greatly 
reduced or completely cheeked in trees affected with either of these diseas(‘s, 
or that have been girdled and injured by label wires, borers, or at the collar as a 
result of freezing. In all cases an accumulation of starch in the leaves results, 
which may account for the leathery texture but does not offer an explanation of 
the willowy growth of the final stage of the yellows. If the translocation of 
carbohydrates is reduced or prevented, however, it may have a secondary effect 
on the tree, resulting In the willowy growth. This and other facta mentioned 
indicate that some of the symptoms of these diseases are due to reduced or in- 
hibited translocation of carbohydrates. 

Dry lime-sulphur solution v. lime sulphur in the control of peach leaf 
cnrl, G. P. Weldon (Calif. Dept. Agr. Mo. Bui., 10 (1921), No. 5-6, pp. 170-172, 
fig. 1). — Experimentation was carried out, making comparative tests against 
peacii leaf curl (Exoascus deformans) of liquid lime sulphur at 1 gal. to 10, 
20, and 30 gal. of water, and of dry lime sulphur 2 lbs. to 10, 20, and 30 gal. of 
water, the commercial fungicides being employed. 

At the maximum strength both the wet and the dry fungicide gave prac- 
tically perfect protection, except when missing probably occurred. At the 
medium strength a 20 per cent infection proved the equal insufficiency, com- 
mercially speaking, of both fungicides. At the lowest concentration both fungi- 
cides showed greater but still equal insufficiency. The checks showed for the 
Sims variety over 90 per cent of leaf curl Infection. 

The manufacturers’ claim for dry lime sulphur that certain organic materials 
incorporated during its manufacture add to Its fungicidal value appears to l»e 
borne out by this test, the value of this preparation depending apparently not 
alone upon its sulphur content hut also upon something else which may com- 
pensate for the reduction in the sulphur strength, thus rendering this spray 
about as effective as the liquid. 
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Eastern blue stem of the blach raspberry, R. B. Wilcox ( JJ. S. Dept, Agr,, 
Dept, Circ, 227 (7922), pp, 12, pi, 1 ), — An account is given of eastern blue stem 
of the black raspberry, a disease which has become quite prevalent In the 
region about Cleveland, Ohio. 

The general effect produced upon the plant is a gradual stunting and reduc- 
tion of vigor. When affected tips are planted they make little growth and 
by fall are easily recognized as being diseased. The following spring they 
start growth feebly or not at all. Microscopic examinations of tissues of the 
plants have not Indicated that eastern blue stem is associated with bacteria 
or fungi, isolations having failed to yield any organism capable of reproduc- 
ing the disease. Some features of the disease are said to strongly indicate 
that the trouble is a disease of the mosaic type. 

Eastern blue stem is said to become established in the new fields through 
planting of diseased tips, and thus far no variety has been found sufficiently 
resistant to justify its exclusive adoption in infected districts. Applications of 
lime sulphur for the control of anthracnose where blue stem was prevalent 
had no apparent effect In reducing the disease. For control the use of stock 
from sound plants is recommended, and where the disease appears in plants 
in their first season’s growth, roguing in August and September and the follow- 
ing June is recommended. For plants in their second season, roguing should 
he done before harvest, and in mature fields it can be d(me effectively iollow- 
ing the removal of old canes after harvest. 

Citrus canker control: A progress report of experiments, H. A. Lke 
(Philipfdne Jour, 19 (1921), No. 2, pp. 129-173, p/v. 2 ). — Catrus canker 
field investigations in the United States having been rendered impossible by 
the regulations looking to its quick eradication, studies on tliat disease were 
begun in the Philippine Islands in the summer of 11U7, the primary purpose 
being to determine whether citrus canker (‘an be controlled by means other 
than the destriiction of the trees; that is, by the use of fungicides and of 
cultural methods, with consideration of the possible utility of rosulUng ideas 
and methods in the southern United States. 

The development of the experiments, as herein detailed, is said to have 
shown that in addition to preventive sprays the factors contributing largely 
to minimizing canker infection are removal of sources of infection by pruning 
and drastic clean-up sprays, stimulation of foliage growth to occur at periods 
of the year unfavorable to canker dissemination or development, the control 
of violent winds by windbreaks and orchard situation, and the control of 
(‘hewing insects. The preventive sprays showing some degree of success were 
Bordeaux mixtures and Burgundy mixtures of various concentrations. C-opper 
sprays were not wholly successful, although they effected tangilile reductions 
in canker infections. 

The most important consideration, as regards control, is a knowledge of 
the reaction to the disease of the different species and horticultural varieties, 
the wide range in the susceptibility of the species of citrus necessitating sepa- 
rate discussion of canker control possibilities for each host or class of hosts. 

The conclusion is apparently safe that control upon the very susceptible 
lime and grai>efruit varieties Is not economically feasible by the methods em- 
ployed, though control may be practicable as regards sweet ortinges of FU>^id^x 
origin and such varieties of less ssusceptibility. Control was very easily ob- 
tained and was hardly necessary upon the mandarin orange varieties, the 
calamondins, and the citrons. Attention has been called to several exceptions 
from the extreme susceptibility of the lime and grapefruit varieties, and it 
is thought that such exceptions may be of value for cultivation in regions where 
citrus canker prevails. 
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An unsuccessful attempt to obtain complete eradication of citrus canker with- 
out total destruction of the trees was conducted on a small isolated plat of 
calamondin, mandarin orange, and lime trees. 

In a district or region in which the extremely susceptible varieties such as 
the limes and grapefruits constitute the important commercial orchards, either 
complete eradication of the affected host plants or substitution of less sus- 
ceptible hosts appears to be the only means of preventing severe losses from 
this disease. From the results presented in this paper such is not the case, how- 
ever, with the less susceptible species. 

A pawpaw leaf spot caused by a Phyllostieta sp., P. A. van deb Bul {So, 
African Jour. Sci., 17 (1921), No. S-4f PP- 288-290 ). — A leaf spot of papaya 
referred to as P. caricae-papayae, and recorded as being fairly common in Natal, 
is described as to characters an<l behavior. The economic importance of the 
disease is due to its reduction of the assimilating leaf area, though evidences 
indicate that the fungus may also cause a papaya fruit rot. 

Pecan rosette, J. W. Fiboe {Ga. Agr, Ool. Bui. 258 (1922), pp. 12, figs. 4 ). — 
The results are given of an experiment for the control of pecan rosette which 
the author considers is due to the inability of the root system of some pecan 
trees to become adapted to unfavorable soil conditions. In the experiment 
reported, a thick layer of pine needles was placed about the trees and the 
effect was noted in subsequent years. As a result of the mulching, the amount 
of rosette shown on the different trees was very greatly reduced. 

Hevea brown bast, P. E. Kexjchenius {Genthl, Bnkt. \cte.\, 2 Aht., 55 
{1921), No. 1-4* pp. 14~74* flg^- S3). — A report in systematic detail of studios 
on brown bast, which is said to be the most important and widespread disease 
of N, brasUiensis in the eastern Asiatic region, indicates a method of inaimge- 
ment involving principally regular inspections and removal of diseased portions. 

The economic value of a study of the nematodes, with remarks on the 
life history of Heterodera in South Africa, J. Sandqeoitnd {So African 
Jour. Sci., 17 {1921), No. 3-4^ pp- 322-334 )- — Besides a discussion of nematodes 
affecting domesticated animals and man, a brief account is given of nematodes 
said to be of agricultural importance, including Aphelcfichus amierodus, 
parasitic on violet buds; A. cocophilus, causing diseases of coc^onut palms: 
A. P 7 /ri, rotting pears; A. fragariae, destructive to strawberi’y; H. schachtii, 
attacking (*ereals; H. radicicola, attacking many economic iKlants; Tylenehus 
acutocaudatus, causing a banana disease; T. biformis, parasitic in sugar cane 
roots; T. devastatrix {T. dipsaci, T. scandevs), allacking a wide range of plants; 
T. oryzae {T. angusia) on rice plants in Java; T. mahogmxi, on mahogony; 
T. penetrans, on roots of several plants; T. semipenetrans, on roots of citrus 
plants; T. similis, in roots of sugar cane and banana; T. saevhaH, causing 
sugar cane sereh ; and T. tritici, causing wheat earcockles. 

A general account is given of the life history of Heterodera in South Africa, 
also a more special account, with reference to South Africa, of the activities 
of H. radicicola, H. schachtii, T. tritici, and T. devastatrix. 

Two new genera of nematodes, with a note on a neglected nematode 
structure, M. C. Hall {U. S. Natl. Mus. Proc., 59 {1922), pp, 541-540, figs. 2).— 
The author erects the genus Oslerus for FUaria osleH of Gobbold, 1879, and 
Hyostrongylus for StrongyUis rubidua of Hassall and Stiles, 1892. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

Venomoiu animals and venoms, M. Phisaixi-Picot (Animauig VetUtneuiB et 
Venim. Paris: Masson <£ Oo., isze, vols. 1, pp. XXV +656, pis. i, ftps. 282 ; 2 . pp. 
XH+884, pis. IS, figs. S89). — The first volume of this large work deals with 
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I lie subject under the headings of protozoans (pp. 1-14), coelenterates (pp. 
15-76), echinoderms (pp. 77-^), worms and crustaceans (pp. 101-176), myri- 
apods (pp. 177-206), arachnids (pp. 207-314), insects (pp. 315-464), mollusks 
(pp. 465-485), and Pisces (pp. 487-628). The second volume deals witli 
batrachians (pp. 1-174), venomous lizards (pp. 175-219), soriients (pp. 221- 
818), Ornlthorhynchus (pp. 819-828), and the functions and usages of venoms 
(pp. 829-842), respectively. 

The author deals with the venomous functions of animals, the venomous ap- 
paratus, the venoms and their properties, the function and use of the venoms, 
and the envenomatlon and its treatment. 

A 50-year sketch history of medical entomology and its relation to 
public health, L. O. IIowakd (In A Half Century of Public Health. New 
York: Amer. Pub. Health Assoc., 1921, pp. -This is a concise account 

of the advance of knowledge of the rOle of insects and arachnids in the trans- 
mission of organisms pathogenic in man and the domestic animals. The im- 
i)ortance of a close cooperation by the i)atliologist and the economic entomologist 
in Investigational and control work with Insect-biume diseases is emphasized. 

Fumigation with hydrocyanic acid ga.s in greenhouses on a commercial 
basis, hi H. Sasscer and G. A. Weioeu {Jour. Econ. Ent., 15 (1922), No. 3, pp. 
200-204 )^ — The author presenti! details in tabular form of the results of 
fumigation of commercial greenhouses. The results show that the commou 
greenhouse insects cun he controlh^l by persistently using weak dosages, and 
that under the proper conditions such dosages wUl not reduce the market value 
of tile plants “ Large houses may be satisfactorily se])aratod by the use of 
canvas or muslin curtains, tluis obviating a serious problem of the past in open 
range houses. It is evident from the results thus far obtained that some plants, 
for example carnations and orchids, may be fumigated while in bloom without 
injury to the llowers.” 

One j^ear of the Crop Protection Institute, \V. C. O’Kane {Jour. Econ. 
Ent., 15 {1922), No. 3, pp. 299-213 ). — This is a brief staltanent of the firogress 
of the movement during the previous year. 

Annual report of the division of entomology (1920—21), G. N. Wol- 
cott {Porto Rico Dept. Apr. and Labor Sta. Ann. Rpi., 1921, pp. 4'7~49 ). — In 
discussing the transmission of mosaic disease of sugar (‘ane by insects (E. S. K., 
44, p. 159; 45, p. 453) reference is made to tlie fact that E. W. Brandes, in 
experiments conducted at Washington, D. C., succeeded in transmitting the 
disease in most cases when the virus was injected either experimentally or by 
means of the corn leaf aphis {Aphis muidis Fitch) into young liealthy shoots 
at the growing point. This aphis occurs on corn and sorghum in the United 
States and Porto Rico but has never \yeen found on sugar cane in the field, 
and Smyth was unable to keep it alive on sugar cane in Porto Rico. It is 
pointed out that at the present time there is no one Insect which, because of 
its abundance on sugar cane in all parts of Porto Rico, may properly be 
suspected of being the agent of transmission of mosaic disease in even the 
majority of the field infections. 

In a survey made of the cofftHJ and banaua insects of Porto Ric o, Lachnoster- 
na spp. were found to be the most important of tlie banana pests, and the leaf 
miner, Leucoptera coffeella Stain., which Is present In all parts of the island 
but does the most damage at higher elevations, is the most important coffee 
pest. The tobacco splltwonn {Phthorinupa operculella Zel.) was the most 
important insect of the year, having caused serious injury to tobacco. 

Twelfth annual report of the State entomologist of South Dakota for 
the period ending Jnne 30, 1921, H. C. Severin (S. Dak. State Ent. Ann. 
Bpt., 12 il921)f pp. 29, ftps. 2). — ^The author reports upon the more important 
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insect and plant diseases found In the nurseries of South Dakota and makes 
preliminary reports upon the Oicadldae, Membracidae, and Oicadellidae of the 
State. 

[Economic insects in South Dakota and their control] (S. Dak. State 
Ent. Circs. 25 {1920), pp. 38, figs. 26; 26 {1922), pp. 7, fig. 1; 27 {1918), pp. 6, 
figs. 2; 28 {1922), pp. U, figs. 2; 29 {1922), pp. 6, figs. 2; 30 {1918), pp. 10; 
31 {1922), pp. 9). — These circulars relate, respectively, to Spraying Machinery 
and Accessories, by G. I. Gilbertson ; Cockroaches and Their Control, The Pear, 
(Jlierry or Plum Slug, The Chinch Bug ,ancl The Striped Cottonwood Leaf 
Beetle, all by H. C. Severin; Nursery Inspection Law of South Dakota; find 
Quarantine Orders Issued by State Entomologist of South Dakota, to be Ef- 
fective On and After May 15, 1922, Until Otherwise Ordered. 

[Insect pests in British Honduras], W. It. Dunlop (In Report on the 
Econoviic and Natural Features of British Honduras in Relation to Agricul- 
ture. London: [^^est Indies Imp. Dept. Agr., 1922\, pp. 18-21). — This report 
includes references to insect enemies of the coconut palm, bananas and plan* 
tains, sugar (‘ane, and forest trees, field and vegetable crops, and live stock. 

Insects and other animal pests injurious to field beans in New York, 
I. M. HAWiJcy’ {New York Cornell Sta. Mein. 55 (1922), pp. 949-1037, pis. S, 
figs. 16). — This is a report of studies, conducted at the laboratory at i*erry, of 
the more important enemies of field beans in New York State, namely, the 
s(H?d-corn maggot, Hylemyia cilicmra Rond, [not Phoihia fusciceps Zett.l (PP. 
949-977) ; the imported field gray slug, AgrioUmax agrestis L. (pp. 077-1 (KX)) ; 
the pale-striped flt'a-beetle, Sysiena taeniata Say (pp. 1000-1011); the green 
clover worm, Plathypenu scabra Fab. (pp. 1011-1014) ; the bean wt^vil (pp. 
3014, 1015) ; the blue-banded inillejpede, Jutes caeruleocincttta Wood (pp. 1015- 
1017) ; the solarium root louse, Trifldaphis radicicola Kssig (pp. 1017, 1018; the 
wheat wireworm Agriotes mancus Say (p. 1018) ; the red spider, Tetranychus 
telanus L. (pp. 1018, 1019) ; white grubs or May beetles, Phyllophaga h]\. (p. 
1019) ; the rose chafer (pp. 1019, 1020) ; the southern corn rootworm, Diabroiiea 
duodeoimpunctata Fab. (p. 1020) ; the bean leaf beetle (pp. 1020, 1021) ; the 
apple leafhopper (p. 1021) ; and grasshoppers including Melanopius ailanis 
Rib, the red-legged grasshopper, and M. hivittatus Say (p. 1021), 

Brief mention is also made of Injuries to beans in the pod caused by three 
hemipterous insects, namely, Adelphocorus rapidus Say, Euschistus variolarius 
P. & B., and the tarnished plant bug (pp. 1021-1023), and of tlie rOle of insects 
in the transmission of bean diseases (pp. 1023, 1024). A bibliography of 18 
pages of the respective Insects is appended. 

The most important part of the Investigation is tlmt wdth the seed-com 
maggot. The larva was found, under field conditions, in beans, peas, corn, 
seed potatoes, and alfalfa roots. The loss caused by it to liean growers in New 
York in 1917 was very high, reaching 40 per cent out of 10,478 acres in Erie 
County and from 50 to 75 per cent of 10,000 acres in Monroe County. The 
results of experiments on artificial control measures, such as coating the seed 
before planting and treating the soil with materials of a repellent nature, 
afford small hope for their future successful development. The pest thrives 
when oviposition takes place under wet conditions, and therefore it Is wise 
to plant when the soil Is dry and the earth is warm. 

The imported field gray slug, which now occurs from Maine to California, 
is in wet years one of the two most destructive animal pests of field beans in 
New York. “ During the rainy summers of 1916 and 1917, nearly all of the 
plants In some fields were attacked and many were entirely destroyed. Esti- 
mates of the losses on 21 farms in Orleans County in 4917 vary between 5 and 
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70 per cent. In 1918 Uie author* saw a bean held in Monroe County in wliich 
about one-third of a 10-acre held was so badly attacked that not u trace of a 
plant was left above ground. In addition to its attuckB on field beans, the slug 
often causes much injury to garden beans, lettuce, (.‘abbage, pt?as, potatoes, 
radishes, and strawberries. As the species becomes better established in the 
farms and gardens in new localities throughout New York, it is probable that 
more widespread attacks may be expected on crops during wet seasons.” As a 
control measure it Is recommended that beau plants be ” thoroughly sprayed 
with Bordeaux mixture (4--4-~50) to keep the slugs from tiiem. The plants 
should be sprayed from both al>o\e and below, preferably with a potato sprayer 
having three nozzles to a row. Unless the infestation is severe, this spray 
sliould be sufficient. In severe attacks, however, the Bordeaux mixture may be 
supplemented by a bait of chopped lettuce or clover, 10 parts by weight to 1 
part of calcium arsenate pow'der, the mixture to be scattered around the field. 
This bait should attack and kill slugs driven from the plants by the Bordeaux,” 

The asal of cotton and its causes in the Sudan, 11. W. Bkiuord ( Wellcome 
Trot). Research Laba. Ent. Bui. 17 {1021 ), pp. 8, pJ. /). — This is an account of a 
condition of cotton in the Sudan caused by lioneydew from the cotton aphid, 
white files, etc. 

[Control of orchard insects In northwestern United States] (^yash. State 
Hort. Assoc. Proc., 17 (1921), pp. 12-16, 48-5S, 56-62, 65-67, 76-79, 8S~H6, 93-95, 
103-106). — 'I'he papers relating to instH.‘t lontrol present(‘d at the meetings of 
this association held at Yakima in July and at Spokane in December, 1921, are 
as follow\s: The Calyx Spray, by E. J. Newcomer (pp. 12-lG) ; One Y^'ar’s Ex- 
liorience W’lth Leaf Boiler Control Measures, by W. K. Thompson (pp. 48-53) ; 
Arsenate of Lead us a Factor in the Control of the Fruit-tree Leaf-roller, by 
H. E. Newman (pp. 50-02) ; Orchard Pests in Washington, by C. L. Uobhison 
(pp. 05-67) ; Some Uecent Developments in (.’odlmg IVloth Control, by E. J, 
Newcomer (pp. 70-70) ; The Woolly Aphid of the Apple, by A. L. Melander 
(pp. 83-80) ; Codling Moth Kesults at Wenatchee, by P. S. Darlington (pp. 
93-96; and The Blister Mite, by E. J. Newcomer tpp. 103-100). 

From experiments conducted, Newcomer concludes that penetration of the 
lower calyx Is not necessary nor very often possible under AVashington condi- 
tions, and that a fine mist spray from a gun will fioat into the outer cavity and 
coat it as effectively as a driving spray from a Bordeaux nozzle. 

Thompson reports that in experiments conducted in orchards at Darby, Mont., 
In 1921, Dormoil applied in the spring at the rate of 8 gal. to ICM) gal. of water 
gave the best results, having killed 73 per cent of the egg masses, which prac- 
tically amounted to control (see also a note by Seigler and Plank (B. S. B., 45, 
p. 855) ). A miscible oil applied early in the spring wfiU control blister mite as 
w^ell. 

Newman finds arsenate of lead to be of undoubted value in districts like 
Y'aklma and Wenatchee, wdiere the leaf roller has not become sufficiently abun- 
dant to cause serious loss. 

Some important Insect pests of strawberries, H. W. Miles {Jour, Bath 
and Weat and South. Counties Soc., 5. ser., 16 {1921-22), pp. 57-72, figs. 12),— 
This account of the insect enemies of strawberries in England includes a key 
for the identification of the causal insect from the nature of the damage. 

Cockroaches, K. McDaniel {Michigan Sta. Quart. Bnh, 5 (1922), No. 1, pp. 
38, 39). — In discussing the methods of eradicating cockroaches, it is pointed 
out that a poison bait that has been used with success in some cases, especially 
against the large American roach, consists of three cups of linseed meal, cooked 
up with water until It Is about the consistency of thin mush, one cup of mo- 
lasses (not cam sirup), and one yeast cake softened in a cup of water and per* 
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mitted to stand until fermentation starts. These are mixed, two tablespoonfuls 
of arsenate of lead then added, and the material spread on tins and made 
accessible to the roaches. The use of sodium fluorld, however, is deemed the 
most satisfactory method of eradication. 

Recent experiments with thrips on citrus, J R. Watson {Fla. Grower, 
26 (1922), No. 7, p. 5). — The author reports that a combination of lime sulphur 
and tobacco is the most efficient insecticide for use apalnst thrips, it being pre- 
ferred to soap and tobacco because of Its greater value against nist mites and 
red spiders, which often begin to increase about blossoming time. It has been 
found that in the hands of most spraying crews better killing is secured by the 
use of a spray gun than with a rod and nozzle. In cooperation with W. W. 
Yothers, of the U. 8. D. A. Bureau of Entomology, testa were made of dusts 
consisting of lime impregnated with 2.2, 5, and 10 per cent of nlcotin sulphate, 
respectively. Where this material was driven into the blooms with force 
sufficient to penetrate behind the column of stamens the thrips were killed 
equally well. It was estimated that between 50 and 60 per cent of the thrips 
were killed, as compared with 85 or 90 per cent in the ease of thorough spray- 
ing. While it is as yet too early to form any reliable conclusions as to the 
practicability of controlling thrips with dust, It has been demonstrated that 
they can be killed under grove conditions by the use of llme-nieotin dust. It 
is pointed out that there are five factors to he consideretl in determining 
whether spraying for thrips will be profitable, namely, (1 ) abundance of thrips, 
(2) amount of bloom, (3) variety of citrus involved, (4) quality of fruit, and 
(5) possibility of a combination spray. 

The cotton thrips (Heliothrips indicns Bag.) In the Sudan, with a 
description of Its history and habits in the Gezlra (Blue Nile Province) 
and measures for its control, II. W. Bedford (Wellcome Trap. Reftearch Labs. 
Ent. Bid. 18 (1921), pp. 52, pis. 5). — The thrips here considenKl was first recog- 
nized as an important i>est in the Sudan during the cotton season of 1018-19, 
although the native cultivators along the banks of the Blue Nile hav(‘ recog 
nized it as a pest of their crops for some considerable time. The species ap- 
peared in India on Indigo at Sirsiah in Bengal in 1908 and on onions, herseeni, 
and brlnjal at Surat in Bengal in 1909. Its food plants include a inimher and 
variety of crops and wild plants, but It shows a distinct prefoenee for certain 
species. Preventive and remedial measures are eon.shlered. 

Injury to the vine in Oyrenalca and Tripolitania by a new leaf hopper 
(Clilorita lybica n. sp. ), E. De Bekgevin and D. V^iro Zanon (Af/r. Colon. 
Iftaly], 16 (1922), No. 2, pp. 58~64y fiffs. 4). — A leafhopper belonging to the 
tribe Typhlocyblni, which Is a source of injury to the grape, is described by 
Do Bergevin as G. lybica n. sp. 

Artificial production of hopperburn, F. A. Fenton and I. L. Ressekh 
(Jour. Boon. Bnt., 15 (1922), No. 4* pp. 288-295, fig. 1). — This is a refKut of 
experiments conducted during the summer of 1921 in order to observe the 
effects of the injection of leafhopper extract and of dilute poisons into the leaf 
tisstie, as well as to test out further the results of mutilation of potato leaves. 

Control of melon lice or aphids, W. H, Goodwin (Ohio ^ta. Mo. Bui., 7 
(W22), No. 7-8, pp. 122-124, figs. 3). — The author describOwS and Illustrates the 
construction and arrangement of floating spars for the application of Bordeaux 
mixture and nicotin sulphate, in which way the melon aphids were reached 
and controlled in the summer of 1921. 

Biological studies of Aphis rumicis Ii.: Reproduction on varieties of 
Vicia faba, J. Davidson (Ann. Appt Biot, 9 (1922), No. 2, pp. 1S5--14S, ftg. 1). — 
This continuation of the work previously noted (E. S. R., 4C, p. 246) records 
the results of observations which show the varying reproductive capacity of 
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A, rumiois on 18 varieties of field beans. An appendix on statistical considera- 
tions involved in tbe tables presented, by R. A. Fisher, is included. See also 
another note (E. S. R., 47, p. 65). 

Marooned in a potato field, B. M. Patch (Sci. Mo., 15 (1922), No. 2, pp. 
166-180 ). — The data here presented relating to the potato aphid MacroHphum 
aolanifohi is based upon investigations previously noted (E. S. K., 47, p. 159). 

The Hibiscus mealybug, Pscudococcus bibisci (Hemip.)» W. J. Hall 
(BuL Boc. Ent. tigypte, 14 (1921), pp. 17~29 ). — This mealybug, one of the most 
recent of the Egyptian insect pests, has been responsible for a considerable 
amount of damage in the Cairo district. It was originally referred to under 
the name P. hihisci, having been considered as new, but has since been identified 
as Phenacoccus hirsutua Green, first described from India and Tasmania in 
1908. A brief account is given of Its life history and of control measures, with 
technical descriptions of its several stages. Spraying with paraffin emulsion 
Is said to be effective, but must be accompanied by pruning. 

The gloomy scale, Z. P, Metcalf (NoUh CaroHvn Sta. Tech, Bui. 21 (1922), 
pp. S-23, ftps. 15 ). — This is a detailed r- oi .^indies of Chryaomphalus 
tenehricoauH Couist., its t'conomic inmortance, comni m names, history and 
synonymy, distribution, host plants, appearance, life history, distribution of 
its several stages, enemies, and control, Tlje author’.'? studies have led him to 
conclude that it is useless to try to grow soft maples in the gloomy scale terri- 
tory unless the trees are sprayed consistently at least <'very second or third 
year. The pest is a native of this country and is general y distributed through- 
out the Southeast, from Maryland to Texas. It attacks many trees, 29 being 
listed, but is chiefly an enemy of the red and silver maples. “The standard 
remedy for the gloomy scale is to spray the trees thoroughly once each year, 
either late in the winter or early in the spring, with a mixture composed of 1 
gal. soluble oil to 8 to 10 gal. of water.” 

A list of 13 referenct'S to the literature is included. 

Are there two species of the oyster-shell scale? G. H. Griswold (Ann. 
Ent. Soc Amer., 15 (1922), No. 2, pp. 184~i91, figs. 4)* — The study of this insect 
resulted in the finding of three distinct differences between the so-called apple 
and lilac forms, namely, differences in the appearance of the scales, in the 
biological development, and in niori>hologlcal characters. The api>le form was 
found on red dogwood {Cornun alba), alternate leaved dogwood {C. alterni- 
folia), round leaved dogwoiKl (C. rugoaa), and mountain maple (Aoer stnratnm), 
while the lilac form was found on American ash (Fraxinua anu^icarva), 
European ash (F. cxcvlsior), fringe tree (Vhionanthus rirghiica) , golden cur- 
rant (Ribea aureimi), laurel leaved willow (Salix pentandra) , and heart leaved 
willow (B. cordata). A study of the forms in Illinois by P, A. Glenn has been 
noted (E. S. R., 43, p. 356). 

The mulberry silkworm, A. Mozzioonacci (Le Ver d Boie du MOHer. 
Paris: Libr, JIachette, 1921, pp. 240, figs. 61 ). — This is a bandbox »k on silk 
culture. 

The airplane In catalpa sphinx control, J. S. Houskb (Ohio Bta. Mo. But., 
7 (1922), No. 7-8, pp. 126-186, figs. 9 ). — ^This is an account of Ceratowia 
catalpae Bois. and the manner in which an infestation of a catalpa gi*ove of 
4,815 12^year-old trees, from 25 to 30 ft. high, near Troy, Ohio, was successfully 
treated with arsenate of lead powder applied by means of a Curtiss JN-6 ah - 
plane from an altitude of 20 to 36 ft. It is estimated that 99 per cent of the 
caterpillars present at the time of the application on August 3 were destroyed. 

Poisoned molasses for the destruction of noctnid moths, E. H. Strick- 
LAWD (Jour, Econ. Ent., 15 (1922), No. 3, pp, 214-220, fig. 1 ). — ^The annual loss 
on the western prairies from the destruction of grain crops by the pale western 
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cutworm {PoromgroUs orthogonia Morr.)» arn/mntlng in recent years to several 
millions of dollars, has led to the investigations of the value of light traps, 
molasses troughs, and poisoned molasses here reported. 

The results show that “poisoned molasses traps give more promise for con- 
trolling noctiild moths than do other methods tried because: (1) They require 
attention, at tlie most, on(’e a week, (2) females are attracted as readily as 
males to bait and they are usually gravid, (3) with a combination of quassia 
and arsenic very few females that feed on the bait are able to lay eggs sub- 
sequently, (4) quassia is nonpoisonoiis to stock and Is distasteful to them, 
(5) individual traps attract more moths than do corresponding troughs of 
molasses, (fH all materials are cheap and are readily obtainable anywhere, 
(7) the bait is effective by day as well as by night and its efficacy is not reduced 
by moonligld, and (8) climatic conditions affect the traps very little.” 

The coffee leaf miner (Ijcucoptera colfeella Btain. )t O. N. Wolcott 
{Porto Rico Dept. Agr. a fid Jjabor Sta. Circ. 52 {192 1), Spanish cd., pp. 4-11, 
figs. 6). — This is a brief account of L. coffeeUa, which fwcurs throughout the 
island and is the most important enemy of coffee. Its natural enemies include 
the parasites Vhrysocharis Iwida Ash. and Zagrani/niosoma multilineata Ash. 

Relation of temperature to development of the codling moth, P. A. 
Glenn {Jovr. Econ. Ent., 15 (1922), No. 8, pp. I9S-199). — The results of a study 
of the relation of climatic conditions to the development of the codling moth, 
especially to the time of appearance of the several broods of the moth, which 
are based upon collections made at three localities In Illinois extending through 
the years 1915-1917, are briefly reported upon. 

Studies of the incubation period, based upon observations of 4.175 eggs and 
reported in tabular form, show the development of the egg to take place only nt 
temperatures above 50” F. and to increase as the temperature rises above that 
until it reaches 88”, at which point development Is at the maximum rate. The 
results of observations of the effect of temperature on 344 larvae and on 3,817 
pupae are also presented in tabular form. They have led to the conclusion that 
the threshold of development for the larva as w^ell as for the egg is approxi- 
mately 50” and for the pupae approximately 52”, and that the degree of the 
maximum rate of development for the egg l.s about 88, for the larva 85, and 
for the pupa 87”, 

A spray program based upon the relation of accumulated effective day de- 
grees and the time of the appearance of the first larvae of each generation is 
outlined. 

The European corn borer (Pyrausta nuhtlalis Hubn.) : Life history in 
Ontario, H. G. Obawford and G. ,T. Sfenckk (Jonr. Econ. Ent., 15 (1922), No. S, 
pp. 222-226). — This is a joint progress reT)ort of life history studies carried on 
at the laboratories of the Dominion and Ontario Departments of Agriculture 
in the season of 1921 at Port Stanley, Ont. 

The spread of European com borer in southern Ontario, L. S. McDainb 
{Jour. Econ. Ent., 15 (1922), No. 8, pp. 227-281^ fig. /). — This account is accom- 
panied by a map showing the distribution of the pest In Ontario. 

The European corn borer control measures, H. G. Obawford and G. J. 
Spencer {Jour. Econ. Ent., 15 (1922), No. S, pp. 281-286).— This discussion is 
based upon the joint results of studies in 1921 by the Dominion Department of 
Entomology and the Ontario Agricultural College. 

The European corn borer in New York State, E. P. Felt (Jour. Econ. 
Ent., 15 (1922), No. 8, pp. 286-240). — A discussion of the present status of this 
pest In New York State. 

Eedysis In Tmetocera ocellana Schlff., S. W. Frost (Ann. Ent. Soc. Amer., 
15 (1922), No. 2, pp. 164-168, fig. 1). — A study of the bud-moth is reported under 
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the headings of the molting pro^jess, number of molts, measurement of head 
capsules, and shape of head capsules. 

Natural and acquired immunity In the caterpillar of Galleria mellonella, 

S. Metalnikow (Arm. Inst. Pasteur, S5 {1921), No. 6, pp. S63-S77, figs. 5).— 'In 
experiments analogous to those made by Palllot (E. S 11., 45, p. 852), the 
author has found it quite easy to immunize the caterpillar of the h(»e or wax 
moth. This is done by injecting a small dose of nonvirulent pneumococci or 
of pneumococci heated to 58® C. (136.4® P.) into the caterpillar. In 24 hours 
after the vaccination an immunity against otherwise fatal doses is observed. 
In none of the cases of acquired Immunity studied was the author able to de- 
tect the presence of antibodies in the blood. In all cases it was due to the 
change in the activity and sensitization of the phag(X?yte8. 

The artichoke plume moth (Platyptilia sp. ), E. O. Essig {CaUf. Dept. 
Agr. Mo. Bui., 11 (1922), No. 5-6, pp. 454-456, fig. 1).— This is a brief report of 
observations of a species of Platyptilia, the larvm of which attack artichoke 
buds or heads in the coast region, Half Moon Bay to Santa Cruz, and in San 
Imis Obispo County, Calif. There are said to be at least two broods and pos- 
sibly three or four. Hibernation take.s place in the larval stage. While the 
develo]>ing flower buds <»r heads of the artichoke are the favorite food of the 
larvae, which eat into the stems or the bracts, they also burrow into the stems 
near the axils and eat portions of the leaves. In addition to the artichoke, it 
has been found feeding upon the European milk thistle (Silybum, marianum). 
ISTe/ins of control are suggested. 

The Mediterranean flour moth, 11. W. Frickhingeb (Die Mehlmoite. 
Munich: F. J. Boiler, 19 IS, pp. 6S, figs. 16 ). — An account of the life history, 
habits, and means for the control of this pest. 

The larvae of American Anopheles mosquitoes in relation to classifica- 
tion and identification, F. M. Root (Amcr. Jour. Hyg., 2 (1922), No. 4, pp. 
S79-S9S, pis, 2, figs. S ). — This is a report of studies of the larval characters and 
clfissitlcation of American species of Anopheles. 

Notes on mosquitoes and other bloodsucking flies from Porto Rico, 
F. M. Root (Amer. Jour. Uyg., 2 (1922), No. 4^ PP- S9 4-405, figs. 5 ). — The 
author, who devoted much time during the summer of 1921 to the collection 
and rearing of mosquitoes and other bloodsucking tiles in I'orto Rico, here 
presents a summary of the prevkms rt^cords from the island. 

Notes on certain species of Mclanostoma (Rlptera; Syrphida^), W. M. 
DAvrnsoN (Amer. Ent. Bov. Tram., 48 (1922), No. 1, pp. 35-4^* pl- flp^. 3 ). — 
The author considers it possible that several species of the syrphid genus 
Mclanostoma are both phytophagous and entoraophagous in the larval stage, 
and even that these are undergoing a transition in habit, changing from plant 
fo insect feeders. 

Correlation of the life cycle of a parasite with the metamorphosis of 
its host, N, Nowun (Jour. Parasitol., 8 (1922). No. 4^ PP- 153-160, pis. 6). — 
The author here describes what appears to be a clear instance of a correlation 
of the life cycle of a gregarlne parasite, Bchneideria mdamorphosa n. sp.. and 
a mycetophilid fly, Sciara coj/rophUa. 

Additional host plants of Osclnella frit Tj. among grasses, N. Ctjnliffe 
(A nn. Appl. Biol., 9 (1922), No. 2, pp. 165-168).— The observations here reported 
supplement those previously recorded (B. S. R., 46, p. 158.) 

A contribution to the knowledge of the bionomics of sand flies, J. 
Watkkston (Anti. Trap. Med. and Parasitol., 16 (1922), No. 1, pp. 69-92, pi. 1, 
figs. 7). — This Is a report of observations made In Macedonia of the habitats 
and habits of sand flies, Phlebotomus spp., breeding and rearing them, and 
preventive measures. 
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Beetles injarious to sunflowers iu Manitoba, N. Okidbijb {Canad. Ent,^ S4 
(1922) f No, 5, pp, 91-99). — Notes are here presented on two of the more im- 
portant inseets attacking the sunflower In Manitoba, namely, the sunflower 
leaf beetle {Oalligrapha exclamationis) and the sunflower pith beetle (Mor- 
dellistina pmtulata Melsh.). 

The green June beetle, P. H. Chittenden and D. E. Pink (U, fS\ Dept. 
Agr, Bui. 891 (1922), pp, 52, pis. 10, figs, 7). — This is a monographic account of 
Cotinis nitida L., formerly known as Allorhina nitida, based upon a review of 
the literature and investigations conducted by the authors and collaborators. 
This beetle is a common and well-known insect in the Eastern States from New 
Jersey and southern Illinois southward and occurs also somewhat commonly 
on Long Island, in southern Connecticut, and In the neighborhood of New York 
City. 

The larvae injure vegetables of many kinds, particularly celery, parsley, 
lettuce, beets, turnips, carrots, parsnips, collards, sweet corn, and peas and 
l)eans in the seedling stage. While there is evidence that the larvae Injure 
certain of these plants by severing the roots and young stalks, major injury 
is clue to the upheaval of the soil around the plants, which disturbs the root 
system. “ The grubs are the cause of extensive trouble on lawns and golf 
greens and do injury also to alfalfa, oats, and sr)me other crops, including 
ornamental plants. The beetles injure fruits of various kinds, especially 
grapes, peaches, apricots, and figs, and growing ears of corn, and feed also 
on the sap of trees. 

“There is only one generation or brood of this insect a year. The beetles occur 
from the middle of June to September and are to be seen in greatest numbers 
from the middle of July to the middle of August, these periods varying somewhat 
according to location and temperature. Eggs are deposited from 6 to 8 in. below 
the surface of the soil and hatch in from 10 to 15 days. After the first molt the 
larvae feed nearer the surface of the soil. Larvae becomes three-fourths grown 
by late fall, having molted twice. With the aPl)roaeh of cold weather, they go 
deeper into the ground, 8 to 10, and even 30 In. below the surface, and con- 
tinue inactive during the winter, except in mild winter localities where the 
grubs may be active at any time during warm spells. Early in spring, de- 
pending on locality, the grubs again become active until the middle of May, 
when the larva makes a substantial cocoon, in which it transforms to tlic 
pupa. The pupal period lasts 15 to 20 days. 

“ Many natural enemies of the grubs and beetles, such as bifds and certain 
internal insect parasites and predacious Insects, materially aid In the reduc- 
tion of the pest. Of these, blackbirds, robins, and a large digger wasp are the 
most effective. For the control of the grubs in cultivated fields, trapping with 
flowerpots or V-shaped troughs are the most successful. Poisoned baits, pre- 
pared in the same manner as for cutworms, scattered on lawns and cultivated 
fields late in the evening, are also valuable. Kerosene emulsion is an excellent 
remedy. Flooding is of value on golf links and lawns. Hand methods are 
employed for capturing the beetles as they occur on fruits and for the larvae 
on lawns and golf greens.” 

A list of 45 references to the literature cited is Included. 

Larval foodi habits of the Japanese beetle (Poplllia Japonica Newin.), 
L. B. Smith (Jour. Ecmi. Ent., 15 (1922), No, 4f PP- 505-510). — Observations 
made during the season of 1921 indicate that during the spring and autumn, 
when most of the feeding is done, live plant tissues constitute between 60 and 
70 per cent of the food of the larvae. Previous to this time it had been gen- 
erally believed that the larvae fed mainly on decaying organic matter in 
the soil. 
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The rhiBoceros beetles of Porto Rleo, G. N. Wolcott and F. SeIn, jb. 

(Porto Rico Dept. Apr. and Labor Bta. Circ. 58 (1922). Fipaninh ed., pp. 5-12^ 
tips. 9 ). — This consists of brief accounts of the coconut rhinoceros beetle 
(Strntepnft quadrifoveatus Beauv.) and the sugar-cane rhinoceros beetle (8. 
titanns Fab.), investigations of which by Smyth have been noted (E. S. R., 
46, p. 250) . 

Longevity of the larval stage of the cadelle« J. W. McColloch (Jour. 
Econ. Ent., 15 (1922), No. 5, pp. 2^0-24S ). — In studies of the longevity of 26 
larvae observed to hatch from eggs, 11 lived an overage of 822 days with ex- 
tremes of 628 and 1,248 days. The length of the prepiipal stage was observed 
in one case to be 9 days, and the pupal stage was determined in two instances 
to be 12 and IS days, respectively. The complete life cycle was found in one 
instance to be 1,085 days, and should a larva which hatched in 1918 and 
was still alive complete its development, the life cycle would be approximately 
4 years. 

Further observations on the strawberry rootworm on roses, O. A. 
Weigel and O. F. Dottoette (Jour. Econ. Enf.. 15 (1922). No S, pp. 204-209).— 
This is a report of studies of the life history and habits of Paria CAineUa Fab. 
and of the control of its Immature and adult stages, in continuation of an 
investigation previously noted (E, S. R., 43, p. 362). In control work with the 
soil stages, in which para dichlorobenzene, sodium cyanid, kerosene nicotin 
oleote emulsion, orthodichlorohenzene, corrosive sublimate, and tobacco dust 
and wood ashes alone and combined were used, most of the materials gave 
negative results, hut It is thought that further tests of the tobacco dust 
and wood ashes may form a basis for the successful control of the soil stages. 
Since the publication of the account previously noted, hydrocyanic acid gas 
as a fumigant has been demonstrated to be a satisfactory control measure for 
the adults. 

Ousting the prune root borer, P. H. T>ATnBor (Better Fruit. 17 (1922), 
No. 2. pp. 7. 8, 2S. 24. flPs. 4 )* — In this discussion the author refers to investi- 
gations by the Oregon Experiment Station in which it was found that the 
paradicblorobenzene treatment made use of against the peach tree borer has 
certain advantages in combating the prune root l)orer ( Sanninoidea opalescens 
Edw, ), and at the same time certain limitations which must be overcome to 
make it thoroughly reliable for use In the Northwest. 

A bark borer injurious to cypress In Mexico, ,T. HiQUEi.iirE Inda (Boc. 
dent. ** Antonio AXzaie'^ Mem. y Rev.. S8 (1920). No. 11-12. pp. 401-405, figs. 2: 
abs in Tnternafl. Inst. Apr. IRome), Intematl. Rev. Soi. and Pract. Apr.. 12 
(1921). No. 6, p. 792 ). — This is a brief account of a beetle of the genus 
Phlmo.sinus which Infests cypress on the edge of the Chapultepec forest, where 
its excavation of galleries in the cambium has caused the death of trees. 

Weevils of the genus Aplon injurious to beans in Mexico, H. F. Wick- 
ham (Ent 8oc. Wash. Proc.. 24 (1922). No. 5. pp. 118, 121. 122) .—Weevils 
Infesting bean plants In the vicinity of Mexico City, Santo Angel. Mixcoac, 
Atzcapotzalco, and Tacuba represent A. priseum Smith and three other un- 
known species. Small holes were eaten in the leaves, and about 80 per cent 
of the pc^s examined were damaged. 

The strawberry weevil cutting apple, tomato, and cotton buds In 
Tennessee, S. Maeoovitoh (Jour, Econ. Ent. 15 (1922). No. 3. pp. 244, H5 )> — 
The author records Injury to apple, tomato, and cotton buds by this pest in 
Tennessee. Plants used by It for breeding purposes have been found to include 
the strawberry, blackberry, dewberry, raspberryi yellow-flowered cinquefoil, red- 
bud tree, rose, and apple. Other plants, like the tomato, horse nettle, and 
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cotton, may have their bnds cut but no egge deposited in them, and various 
other plants may be visited by the weevil during their flower period to obtain 
pollen. 

Ips pin! Say as a primary pest of Jack pine, S. A. Gbaham (Canad. Ent., 
54 (1922), No. 5, pp, 99, 100). — ^The author records the occurrence of J. pini 
as a primary pest of jack pine in Itasca Park, Minn., during the summer of 
1921, although it is normally a secondary insect and usually attacks only dead 
or dying trees. 

On some points of biology and anatomy of the genus Scolytoplatypus 
Blandf. (Coleoptera, Ipidae), B. Bisroer and N. Oholodkovsky (Rev. Russe 
Ent., 16 (1916), No. 1-2, pp. 1-7, ftps. 7). — ^This is an account of bark beetles of 
the genus Scolytoplatypus in the environs of Vladivostok which attack species 
of maple. 

The beehole borer of teak: A preliminary note on the ecology and 
economic status of Duomitus ceramicus Wlk. in Burma (Depidoptera, 
Cossidae), C. F. C. Beeson (Indian Forest Reo., 8 (1921), No. 5, pp. IJI-\-105, 
pis. 10, fig. 1). — The several parts of this work are as follows: (1) The Pre- 
vious History of the Pest and Economic Aspects of the Damage, by A. Rodger 
fpp. 3-23), (2) description of the stages of the insect (pp. 24-32), (3) the 
life history and habits of the insect (pp. 33-60), and (4) statistical methods 
(pp. 51-104). A bibliography of 17 titles is Included. 

Department of entomology (Oklahoma Sta. Rpt. 1921, pp. 22, 2?t). — The 
annual white sweet clover commonly known as Hubam sweet clover has been 
found to be a honey plant of great potential importance. A test made during 
the spring of 1921 indicates that It will produce a honey flow within three 
months after planting. Yellow biennial sweet clover begins to blossom as 
early as April 35 and the white biennial about a week later, and each continues 
in blossom about two months. Observations of the Russian sunflower as a 
honey plant show the bees to be fond not only of the nectar but also of the 
pollen. An initial experiment indicates that the sunflower can be used to 
good advantage as a honey and pollen plant, as well as a silage plant. 

Bee diseases in Ontario, F. E. Millen (Ontario Dept. Agr. Bui. 276 (1920), 
pp. 2S, figs. 10). — This is an account of the diseases of bees and their occur- 
rence In the Province of Ontario, with directions for treatment. The text of 
the Canadian Foul Brood Act is included. 

Notes on Psithyrus, with records of two new American hosts, O. E. 
PLATH (Biol. Bul. Mar. Biol. Lah. Woods Hole, 4^ (1922), No. 1, pp. 2S-44f 
pi 1). — The author finds Bremus vagans Smith to be the host of P. lahoriosus 
Fab. and B. afflnis Cress, to he the host of P. ashtoni Cress. Previous to the 
author’s studies the hosts of but two of the 13 or 14 species of Psithyrus 
described from the New World had been recorded, namely, B. ftamfrons Cress, 
of P. insularis Smith by Sladen in 1915 and B. pennsglvanicns De G. of P. 
variaMlU Cress, by Frison in 1916. Observations of the bionomics of the two 
additional species, P. lahoriosus and P. ashtoni, are reported upon. A review 
Is given of our knowledge of these species. 

*'The American Pslthyrl whose habits have been studied rarely, if ever, 
kill the host qyxeexi. A P. lahoriosus queen which is searching for bumblebee 
nests never tolerates another P. lahoriosus queen in the same Bremus nest. 
During the first few days after a P. lahoriosus queen has gained admittance 
to a nest of her host, B. vagoms, the P. lahoriosus quemi intimidates the work- 
ers of the colony by rough treatment After this period of ‘getting ac- 
quainted,* the members of the B. pagans^P. lahoriosus colony show no more 
hostility toward each other than the members of an uninfested B. vagonif 
colony. 
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“ The P. lahorio^us queen does’ not always, if erer, lay her eggs in a pollen 
mass In which Bremus eggs, or larvae, are present, but, like the Bremns queen, 
constructs her own egg cells and, like the latter, attaches them to one or 
more cocoons. In Pslthyrus-infested nests of B. afflwis and B. vagans the 
defitruction of the eggs, or young larvae, of the host is probably caused by the 
Pslthyrus and not by her offspring. It is not necessary for the P, ashtoni 
queen, and probably also' not for other Pslthyms queens, to forage for her 
offspring in order that the latter may thrive. 

** The representatives of the genus Pslthyrus have probably originated from 
several species of Bremus rather than from a single one. Similarity in c*olora" 
tion betwen Pslthyrus and Bremus species is probably due to genetic affinity and 
not to ‘ mimicry or exposure to the same conditions.* *’ 

A list of 34 references to the literature cited is included. 

The fowl tick Argas miniatus, J. W. Patton {Poultry Bci., 1 (1922), No. 4^ 
pp. 125-128, figs. 2). — This is a brief suimriarized account of the fowl tick. 

Studies on the taxonomy and biology of the tarsoneniid mites, together 
with a note on the transformations of Acarapis (Tarsonemus) wood! 
Ren. (Aoarina), H. E. Ewino (Canad. Ent., 54 (1922), No 5, pp. 104-tlS, 
figs. S ). — This pRi)er deals with the classification of the tarsonemid mites, the 
mouth parts in the Tarsoneinoidea, the food plants of Tarsonomus pallidus 
Banks, the feeding habits of PedUmMdes ventricosua Newp., the transforma- 
tions of A. woodi (Uen.), the transformations of tarsonemid mites, and degen- 
eration and adaptation In parasitic siajcies. 

PoUinatlon of red clover by Tetralonia and Melissodes, J. W. Folsom 
(Ann. Ent. Soc. Am^r., 15 (1922), No. 2, pp. 181-184)^ — Observations and 
experiments here reported prove that T. dilecta polllnizes red clover to an 
important extejat in the latter part of May and in June (in central Illinois), 
and that M. himaeulata also is an efficient pollinizer of plants that bloom during 
July. 

foods— HUMAN NUTRITION. 

A study of the relation of pectin and acidity in jolly making, L. Singh 
(Jour. Indus, and Engin. Chern., 14 (1922), No. 8, pp. 710, 711, figs. 2). — In a 
series of exj)erlments in which jellies were made under uniform conditions from 
pure pectin solution, pure citric acid, water, and sugar, it was found that with 
the concentration of pectin kept constant at 1.5 per cent a definite relationship 
existed between the amount of acid pre.sent and the amount of sugar required 
to form a jell. Between certaiii limits (the upper limit being about 2 per 
cent), the greater the acidity of the juice the lower the amount of sugar neces- 
sary. Jellies with a concentration of less than 65 per cent sugar tended to 
mold, except when poured into sterilized jelly glasses and covered immediately 
with sterile caps. 

A similar study df the relation of pectin concentration and jelling point 
showed that within the limits of 0.5 and 1.5 per cent pectin the amount of 
sugar required varies inversely with the percentage of pectin. Above a con- 
centration of 2 per cent the excess of pectin appears to remain Inactive or 
imdlssolved. 

It Is also noted that waste lemon peels are rich In pectin, containing over 90 
lbs. of jjectin iw ton of peel. 

Is catalase a measure of metalK^c activity? S. Mobgxtlis (Amer, Jour. 
Physiol, 57 (1921), No, 1, pp. 125-1S4, fig. 1).— To put to a direct test the theory 
of Burge previously noted (E. S. B., 47, p. 167) that physiological function 
is paralleled by catalase activity, the catalase content of frogs kept at widely 
dilferent temperatures was determined. Since the metabolic activity of 
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poikilothermic animals is known to vary witK surroundlnR temperature, it was 
considered that if catalase content is a measure of this activity this would 
likewise show large differences. Frogs of uniform size and weight were 
kept for from 48 to 72 hours at different temperatures from 4 to 30* C., after 
which the whole frog was triturated with sand in a mortar to a fine pulp and 
catalase determinations were made according to the method outlined in a 
previous paper (E. S. R., 46, p. 10). This exposure to temperatures which 
cause changes in the metabolic rate of from 300 to 400 per cent had no influ- 
ence on the catalase content. *^The conclusion is, therefore, unavoidable that 
whatever the function of catalase in the organism may be it Is certain that it 
is not a measure of metabolic activity.” 

The distribution of carnosln In the animal kingdom, W. M. Clifford 
(Biochew, Jovr., 15 (1921), No. 6, pp. 725-785). — A study of the quantitative 
distribution of carnosln in the muscles of various animals is reported. Where 
possible the colorimetric method described on page 805 was used, but in certain 
cases the presence of an inhibitory substance made it necessary to isolate the 
carnosln by successive precipitation of the proteins with lead acetate, mer- 
curic sulphate, etc. 

The results of the investigation showed a selective distribution of carnosln 
in the animal kingdom. AH invertebrates gave negative results. Of the verte- 
brates. all the mammals contained camosin in varying amounts, but in (*on- 
stant amounts for any given species. No clue as to the physiological signifi- 
cance of carnosln was obtained. There appeared to be no correlation between 
carnosln content and muscular activity, rate of muscular contraction, or diet 

The effect of cold storage on the carnosln content of muscle, W, M 
Clifford (Ttiochem. Jour., 16 (1922), No. S, pp. 8^1-8i8, /).— T><'terminn 

tions by the method noted on page 805 of the carnosln content of fresh and 
cold storage meat are reported, the results of which Indicate that there is a 
much lower camosin content in cold-storage than in fresh-killed meat. That 
there is a progressive loss of camosin on prolonged storage is also shown by 
determinations of the camosin content of different portions of a sample of 
meat taken at intervals of one month from the time of placing in storage. 
The loss of carnosln was very marked in the first two months, then slight, 
folio we'd by a greater loss after two or three months. These results were 
confirmed to a certain extent by determinations of the *^‘amosin content of 
rats placed in cold storage Immediately after death and removed, one at a 
time, at monthly intervals. The loss of camosin for the first four months ran 
parallel with that of beef, after which there was a steep decline until all 
traces of camosin had disappeared. 

It is thought that the camosin test may serve as an easy and rapid means 
of distinguishing between fresh-killed and cold-storage meats, and that it 
may also be possible by this test to determine the length of time meat has been 
kept In storage. 

Mammary secretion. — ^IIT, The quality and quantity of dietary protein. 
The relation of protein to other dietary constituents, O. A. Hartwell 
(Biochem. Jour., 16 (1922), No. 1, pp. 78-105, flff*.. 7). — Continuing the studies 
on mammary secretion (E. S. R., 47, p. 62), the author has attempted to find 
out what proportion of protein can be fed to the mother without danger to the 
offspring and to determine what other factor or factors should be included in 
the diet In order that the large quantity of protein may be effectlveTy meta- 
bolized. The technique employed is th esame as that previously described. 

The amount of protein constituting excess for a lactatlng rat was found to 
vary with the type of protein and the individuality of the rat. The proportion 
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of 15 gm. of bread to 1 of protein (egg albumin or caseluogeu) in the mother’s 
diet resulted in abnormal symptoms in the litters as noted in a preliminary 
report (E. S. K., 46, p. 65) . On the egg albumin diet the mother lost in weight in 
one case as much as one-third of her body weight. The harmful effects of ex- 
cess protein were also obtained when the diet of the mother contained all the 
essential constituents, vitamins, salts, etc. When the diet was started at 
birth of the young, some of the litters survived but were not normal. When 
the diet was begun before or during gestation, none of the young survived. The 
litters died at approximately the same time, Irrespective of the length of time 
the mother had been on the excess protein diet. The typical symptoms were 
also induced in the young of rats on a normal diet when transferred to a rat 
on the excess protein diet. 

The high protein diets whicli proved so harmful to the young proved adequate 
for growth, fertilization, and reproduction in the rat and were unsuitable only 
during lactation. 

The harmful effects of the diet were entirely obviated by adding 160 cc. of 
whole milk to the diet. Calcium lactate and milk ash prolonged the life of 
the young, but the symptoms produced were equally severe. Butter and lactose 
caused no improvement, but yeast extract (marmile) in large amounts pre- 
vented all the bad symiitoms in the case of caseinogeii and edestin and amelio- 
rated them in the case of egg albumin. The possibility that vitamin B is the 
factor required for the metabolism of excess protein is suggested, but it is 
thought that such u conclusion Is not justified, particularly on account of the 
large amounts of the yeast required to overcome the symptoms. 

Excess protein and mammary secretion, V. 0. Vauohan {Jour, Lah, and 
Clin. Med., 7 {1922), No. 8, pp. 505, 506). — An editorial criticism of the evidence 
pn'sented in the above paper. 

Further contribution to the knowledge of organic foodstuffs with 
specific action, XI, XII, E. Abdeehalben {Pfluger's Arch. Physiol., 193 (1922), 
No. 3-4, pp. 329-358, figs. SO). — In continuation of the series previously noted 
(10. S. K., 47, p. 767), two papers are presented. 

XI. Experiments with pigeons (pp. 329-354). — This paper reports a mis- 
cellaneous series of experiments on pigeons, the results of which may be sum- 
marized us follows: 1‘jgeons fed yeast pills alone lost weight much more rapidly 
than star\'ing pigeons. This is thought to afford further evidence that the 
function of vitamin B is to accelerate metabolism. Pigeons on a polished 
rice ration proved much more susceptible to fowl diphtheria than normally-fed 
birds. Heating yeast at 120’" C. destroyed its ability to accelerate the loss of 
weight of starving pigeons, hut treating the yeast with chloroform, alcohol, 
or acetone did not destroy its metabolic effect. Yeast dried at a low tempera- 
ture remained active for over a year. 

The loss in weight of pigeons on a diet of polished rice, previously treate<l 
for 24 hours in the cold with 5 per cent hydrochloric acid, could not be pre- 
vented by the administration of 0.6 gm. daily of yeast On supplementing the 
rice with sugar, the loss in weight was somewhat checked and was still further 
checked by doubling and trebling the amount of yeast. Attempts to use, in 
place of yeast, sodium fructose diphosphoric acid, potassium phosphate, formic 
acid, and vai’lous hydl*oxy-acids gave negative results. The general conclusions 
drawn are that yeast does not act through supplying known food constituenis 
but accelerates metabolism, particularly the gaseous cellular metabolism through 
the action of thermolabileiaubstanceB of unknown nature. These substances are 
thought to resemble catalyzers in their action. 

XII. A comparatim study of the weight and water content of indwidual 
organs in pigeons on a normal diet, a diet of polished rice with and without 
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added peoai, and during starvation (pp. 855-^68). — ^The heart, brain, lungs, 
and kidneys of starving pigeons and of those fed polished rice retained their 
normal weight and water content. The stomach of starving pigeons weighed 
somewhat less and of avitamlnous pigeons considerably less than the controls, 
and the water content was also lower. The Intestines of the controls, while 
showing a loss in weight of 50 per cent or more, had a water content greater 
than that of normal, but smaller than that of starving pigeons. The pancreas 
allowed a progressive loss in weight In the avitaminous pigeons, though not 
so great a loss as in the starving pigeons. The water content was unaltered. 
The liver showed a similar loss in weight, but the water content was lower 
tlian that of normal controls. Pigeons which had b€>en fed for three or four 
months on polished rice plus 0.5 gm, yeast dolly were normal in the weight 
and water content of the organs examined. 

Supplement to the contribution of W. H. Hess on the r51e of vitamins 
in cell chemistry, E. Abderhaij)en (.Uoppe-Seyler^s Ztschr. Physiol, Chem,y 
119 {1922) y No. ISy pp. 117-^120). — A criticism of the jwiper previously noted 
(E. S. li., 47, p. 168), principally on the grounds of priority. 

The rdle of vitamins in cell chemistry, W. It. Hass (HoppehSeyler's 
Ztschr. Physiol, Cficm.y 120 (1922) y No, 4-6y pp. 277-280), — A reply to the 
criticism noted above. 

Studies on tissue respiration in avitaminosis, W. K. Hess and N. Mks- 
SEELE {Hoppe-Seyler's Ztschr, Physiol, Chem,y 119 (1922) y No. 4-^* PP* 

189), — In continuation of earlier work (E. S. R., 47, p. 108), the respiratory 
exchange of various tissues of healthy and polyneuritic pigeons was determined 
by the methods used in the previous study. The results obtained corroborate 
the earlier conclusion of a decided lowering of respiration in vitamin-deficient 
tissues and are in agreement with the results reported by Abderhaldeii with 
the use of other metliods (E. S. R., 46, p. 470). It is noted, however, that in 
healthy as well as polyneuritic pigeons the extent of respiration ditfers with 
d liferent subjects and that this difference should be made the subject of 
further study. 

The potency of commercial vitamin preparations, E. V. McColi.um and 
N. SiMMONDS {Jour. Amer. Med, Assoc.y 78 {1922) y No, 25y pp. 1953-1957y figs. 
10), — A limited amount of evidence is presented that six widely advertised 
commercial vitamin preparations are worthless as a source of vitamin B. In 
discussing these results, the authors emphasize the importance of so planning 
the diet as include a sufficient amount of vitamin-containing foods and sug- 
gests, as a simple rule to follow, that a quart of milk be taken daily, salads 
twice a day, and potherbs or greens at least once a day. 

The distribution of vitamin B in the wheat kernel, M. Bell and L. B. 
Mendel {Amer, Jour, Physiol., 62 {1922), No. 1, pp, 145-161, figs. S), — On 
account of the diversity of opinion concerning the distribution of vitamin B in 
the wheat kernel, a further study of this question was undertaken. Mice were 
used instead of rats as experimental animals on account of their smaller intake 
of food. The standard diet consisted of a paste food of the following composi- 
tion: Casein 31, cornstarch 38, salt mixture 7, lard 14, and butter fat 10 per 
cent. Wheat embryos, when used as the source of vitamin B, were given daily 
in addition to the basal diet, while the other portions of the wheat kernel which 
had to be given In larger amounts were incorporated In the basal diet, with a 
corresponding reduction in the casein and starch supplied. 

As standards of comparison, the approximate concentration of vitamin B in 
the whole kernel was determined for two varieties of wheat, Marquis spring 
and Minnesota winter wheat. Other materials tested were patent fiour, first 
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clear, second clear, low-grade flour, standard middlings, and bran, these frac 
tions being milled especially for the purpose from a small lot of wheat. In 
addition, various hand-dissected portions of the wheat kernel were also exam- 
ined. The results obtained may be summarized as follows : 

Of the entire wheat kernel of Marquis spring wheat 10 per cent proved In- 
sufliclent and 15 per cent sufficient to furnish an adequate amount of vitamin 
B. Of the Minnesota winter wheat 40 per cent proved to be the minimum re- 
quirement for growth. Of the milling products patent flour contained no ap- 
preciable amounts of vitamin B, first and second clear about as much as the 
unmilled grain, low grade flour and bran about twice as much, and standard 
middlings four times as much as the entire grain. Calculated on the basis of 
the fraction of the entire kernel represented by each of these milling products, 
the percentage distribution of the vitamin in the different products is patent 
flour from 0 to 5, first clear from 15 to 10, second clear 5, low grade 16, mid- 
dlings 40, and bran 24 per cent. 

Of the hand “dissected portions of grains vitamin B was found in both embryo 
and endosperm, the concentration being several times as great in the former 
as In the latter and slightly greater in the end of the endosperm nearest the 
embryo than m the opposite end. Contrary to the results previously reported 
by Osborne and Mendel (E. S. R., 41, p. 261), no difference could be detected 
between hand-dis-sected and commercial embryos. A rough calculation of the 
l>ercentage distribution of vitamin B In the true structural parts of the grain 
as distinguished from the commercial milling products is embryo irom 8 to 16 
per cent, bran 24, and endosperm from 60 to 68 per cent. 

In commenting upon these results, it is pointed out that the outstanding fact 
to be observed is that vitamin B is widely dispersed throughout the entire 
kernel. The iwverty of patent flour in this vitamin is explained as follows: 

“ In the processes of milling the softer, more friable parts of the endosperm, 
which are rich In vitamin, adhere to the embryo and bran us they are flaked 
off from the grain. Harder lumps of endosperm, poor in vitamin, are left be- 
hind and when sufficiently freed from germ and bran are themselves ground 
into fine white flour.” 

Milk as a source of water-soluble vitamin, HI, T. B. Oshokne, L. B. 
Mendel, and H. C. Cannon {Biochem. Jour,, 16 {1922), No, 3, pp. 363-367, fig, 
1 ). — The question of the vitamin B content of milk (E. S. R., 43, p. 165) has been 
made the subject of a further study, in which the experimental conditions re- 
ported by Hopkins (E. S. R„ 45, p. 567) were duplicated so far as possible. 
Six rats weighing from 38 to 44 gm, each were fed a basal diet of casein 18, 
salt mixture 4, starch 54, butter fat 9, and lard 20 per cent, and were each 
given 2 cc. of milk daily apart from the basal ration. The tests were begun in 
the fall, the milk being obtained unpasteurized from a near-by supply. 

One of the rats died after about 40 days, showing evldent‘e of lack of vitamin 
B. Tl)«e others, after an Initial period of grow th, ceased to grow^ until the milk 
was replaced with yeast, either in the form of a fraction prepared by the 
Oshome and Wakeman method (B. S. R., 42. p. 314) or as dried yeast. The 
yeast In all cases caused a rapid renewal of growth, thus showing 2 cc. of milk 
to be entirely inadequate as a source of vitamin B. It is also noted that mixed 
samples of human milk in quantities of 5 cc. daily furnished insufficient amount 
of vitamin B for the growth of young rats. When the milk was dried and fed 
in the form of tablets, the equivalent of 10 cc. of fresh milk furnished a suffi- 
cient amount of vitamin B for normal growth. 

A note on the relative influence of cod liver oil and butter on the 
deposition of calcium iu the bone of growing rats, S. 8. Zilva {Lamet 
[Bondonl, I, No, 25, p. Reference is made to the paper by 
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McCollum et al. (B. S, R., 46, p. 471), in which the theory Is advanced that, 
since 1 per cent of cod liver oil proved much more efficient than 20 per cent of 
butter fat in promoting bone growth in rats, cod liver oil must contain a vitamin 
distinct from vitamin A. The author is of the opinion that the much higher 
potency of cod liver oil than of butter in vitamin A is in Itself sufficient to 
explain the results obtained, and calls attention to the fact that, since cod liver 
oil contains about 200 times as much vitamin A as the average butter, the 
quantity of butter required to supply the same amoimt of vitamin A as supplied 
by 1 per cent of cod liver oil would be too much to be administered. 

The vitamin requirement of various species of animals. — III, The pro- 
duction and cure of xerophthalmia in the suckling, V. B. Nklson, A. R. 
Lamb, and V. G. Hellee {Amer. Jour, Diseaaea Children, 23 (1922), No. 6, pp. 
518-^29, tiff. 1). — Striking evidence of the extra need of vitamin A for repro- 
duction and lactation is presented in this continuation of the series of vitamin 
studies previously noted (E. S. R., 47, p. 169), 

Six rabbits, five male and one female, were placed when about three-fourths 
grown on a diet low In vitamin A, the diet consisting of white corn 55, linseed 
oil meal 22, oats 15, meal meat tankage 6, and supplementary salt mixture S 
parts. On this diet the animals gained in weight and appeared to be in excellent 
nutritive condition. After about three months the female gave birth to five 
young, which she suckled. Soon after the birth of the young the mother began 
to lose In weight and developed signs of xerophtlmlmia. Two of the young 
died before their eyes were opened. One died in a little over two wet^ks with 
typical symptons of xerophthalmia, and the two remaining showed signs of it. 
On the addition of from 1 to 2 gm. of butter fat to the mother’s diet, the 
xerophthalmia in the mother cleared up slowly and the young showed marked 
improvement in the eye condition. One had, however, become so weak that it 
died three days later, but the other began to grow rapidly, doubling its weight 
in the next 13 days. 

B vitamin and pigeon beriberi, W. R. Hess {Lancet [London], 1922, /, 
No. 11, p. 55i ). — In reply to tbe note of Wright (E. S. K., 47, p, 168). the 
author summarizes the principal conclusions of the experiments discussed. 

“Tlie symptoms of B-vitamin deficiency consist in a depression of the ener- 
getic processes of the body as shown by the subnormal temperature and mus- 
cular weakness in the early stage and the well-known signs of cerebral irrita- 
tion and paralysis in advanced period. It is to these symptoms In the first 
instance that apply the conclusions that they are due to loss of oxidative power 
of the tissues, the insufficiency of the alimentary canal being only a part of the 
general insufficiency of all tissues. 

“ The oxidative process of the cell takes place in a series of different stages. 
There are two main phases of the whole chain of events. The first is given 
by the reduction of the carbohydrates to lactic acid and the second by the 
oxidative removal of the formed lactic acid. I think that the disturbance of 
the chemical reactions in B-vitaraln deficiency aims at the second phase. 

“ The reduction of the oxidative power of the tissues in the vitamin-defleent 
animal is a fact which can be demonstrated in vitro. And the production of 
all the main symptoms of beriberi by sublethal doses of prussic acid shows 
that the reduction of the oxidative power is the cause of tlie malady and not 
secondary effect. It is known that prussic add Inhibits tbe action of the 
oxidative ferments.” 
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ANIMAL FKOSUCTION. 

Further observations on the factors controlling fertility and fetal 
atrophy, J. Hakmond {Jour, Agr, Soi, iEnglcmd}^ 11 {1921) y No, 4, PP- 3S7- 
366y plu. 2 ). — In continuing the studies previously noted (E. S. II., 82, p. 465), 
the number of corpora lutea in tlie ovaries of pregnant sows, ewes, and tame 
and wild rabbits were counted as an indication of the ova shed and compared 
with the number of normal and atrophic fetuses in the uterus. The difference 
in number was attributed to missing ova. In the case of 80 pregnant ewes 
examined, 116 corpora lutea and 101 normal and 8 atroi^hic fetuses were found, 
leaving 7 ova not accounted for. In 22 pregnant sows examined, 396 corpora 
lutea, 267 normal and 40 atroiddc fetuses were found. This meant that 80 
ova had been lost. In the case of rabbits the frequency of occurrence of 
atrophic fetuses and missing ova was found to be similar to that of pigs. 

To study the effect of excessive use of the mule on the niiiiiber of young at 
birtli and the number of lost ova, several experiments with rabbits were carried 
on in which bucks were mated with does as rapidly as possible for short 
periods, and the pregnancies and number of young observed, in one case a 
buck copulated 39 times In about 8 hours. The general results of these experi- 
ments indicate that there was no decrease in the percentage of pregnancies 
or in litter size even during the last copulations. 

In studying the effects of uterine nutrition, the conclusions reacluni were 
that the average weight of the einl)ryos decaease as the size of the litter 
increases, that the size of the fetus is roughly proportional t(; the extent of Its 
membranes, and that the size of the embryo is not dependent on the number 
lying in the uterine horn. The warm seasons of the year seem to increase the 
number of eggs shed, but as this occurs the percentage which normally devel- 
ops decreases. Yohimbine was found to have no effect on the fertility of rab- 
bits. Removing all the corpora lutea in rabbits tends to make all of the 
fetuses atrophy but never part of them. 

An early stage of the frecmartin anti the parxillel history of the inter- 
stitial cells, F. H, Lillie and K. F. Bascom {Seiencey 55 {1922), No. 1432, pp. 
624, 625). — This is a brief report of experiments which showed that the inter- 
stitial cells of the mule calf appear in the testicle when the embryo Is about 
3 cm. long, and that this is the time when the male hormone may be first 
demonstrated in case of freemartlns. This occurrence, together with the facts 
that Interstitial cells are absent In the ovary until about the time of birth and 
the lack of the effect of female blood, ind' cates tlial thi^ inters! it ml cells 
secrete the sex hormone. The sex differentiation in cattle is apparently due to 
genetic factors which are intensified by the production of a hormone in the 
male. 

A pseudohermaphrltlc cock, C. J. and O. Fabhon {Endocrinology, 6 {1922), 
No. Sy pp. S8SS86y fig. 1). — The case of a bird is described from the University 
of Jassy, Rumania, which crowed and laid eggs but never brooded. This bird 
was a little larger than the average hen, with henllke plumage and a thick heavy 
comb, wattles, and ear appendages like a cock. An examination of the dead 
bird showed an abundance of subperitoneal fat, an organ resembling the right 
testicle but firmer, and a trilobed body which appeared to be a modified left 
ovary but was hard and bright yellow. A microscopical examination of these 
two organs showed that they both contained normal and modified testicular 
tissue. Two apparently normal oviducts were found to be present. The au- 
thors state that this is to be regarded as a case of pseudohermaphroditism. 

Physiological stucUes of spernaatosoa, G. Amantea and K. Kbzyszkowbky 
{Hiv. Biol,, 3 {1921), No. 5, pp. 569-811) .—ThiH is the report of physiological 
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studies on the spermatozoa of guinea pigs, men, dogs, rats, frogs, and several 
marine animals, dealing with the eifect of sexual rest, the action of various 
solutions on the length of time that motility could be prolonged and their 
ability to revive motility after the spermatozoa had formed in clusters, and 
the action of the temperature on prolonging motility. The solutions used in 
these studies consisted of Hirokawa’s, Ringer's, and Baglioui’s solutions, nor- 
mal salt solution, egg albumin, 0.8 per cent sodium chlorid, fresh water, and 
sea water. 

The studies showed that if sexual rest was too long or too short the resis- 
tance of spermatozoa would be reduced. The different animals were variable 
as to the length of time that they would retain the powers of motility in the 
different solutions, hut it was determined that the cause of the cessation of mo- 
tility was due to Ihe aminiiilatlon of carbon dioxid. Increasing the tempera- 
ture up to 40-41“ O. was accompanied by an increase in the movement, but 
above this there was a decrease in motility until at 48-50“ there was complete 
cessation of motion. A bibliography of 64 references on this subject is also 
included. 

The survival of motility in mammalian spermatozoa, C. <J. L. Wolf (Jour, 
Physiol, 55 {1921), No. 3-4, pp. ^46-^48). —Prevlou.sly noted (E. S. R., 46, 
p. 673.) 

Experimental studies on the duration of life. — I, II, R Pearl and ,S. L. 

Pabker (Amer. Nat., 55 {1921), No. 61,1, pp. 4^1-509, ffys. 6; 56 {192J), No. 64S, 
pp. 184-187, figs. 2). — In the first paper of the series, entitled “Introductory 
THscussion of the Duration of Life in l)rosoph)la,’’ studies of the duration of 
life in /). tmlanogasier carried on at the department of biometry and vital 
statistics of Johns Hopkins University are repotted. A review of the litera- 
ture on this subject is given, with plans for the studies, and a description of 
the methods of jiropagating the files used. Five different strains of files were 
available for the tests. In comparing the curves for duration of life of man 
with those of Drosophila, there was found to be a great similarity between 
them when infancy and childhood in man are discarded and one year is com- 
pared with one day in the life of the flies. Tables and graphs are presented 
showing that the duration of life of certain strains of Drosophila is widely 
different from that of other strains, and that the basis of these differences is 
hereditary and not environmental. 

In the second paper of the series, entitled Hereditary’' Differences in Duration 
of Life in Line-bred Strains of Drosophila, observations were made by statisti- 
cal studies on the duration of life of offspring from brother and sister mating 
in each of several lines. It was found that genetic differences seemed to exist 
and remain constant in inbred strains for several generations. 

Racial investigations. — VII, VIII, J. Schmidt {Cmnpt. Rend. Lai). Oarls^ 
berg, 14 {1921), Nos. 15, pp. 24, figs. 7; 16, pp. 5, fig. t). — In the seventh paper 
of this series (B. S. R., 46, p. 268), entitled Annual Fluctuations of Racial 
Characters in Zoarces Viviparus L., data from the experiments previously re- 
ported are tabulated. The characters that were mainly considered were the 
number of vertebwe. the number of rays in the right and left pectoral fins, 
and the number of hard rays in the dorsal fin. 

The results of transplantation experiments and data kept on 10 years’ off- 
spring from the same population showed that the variation which occurred In 
the number of vertebrce had no relation to the variation In the number of rays 
in the pectoral fins. Comparisons were made of the fluctuation in the right and 
left pectoral fins In the fish at two different stations from 1915 to 1921, and in 
the number of hard rays in the dorsal fin from 1913 to 1919. There was found 
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to be some similarity in the fluctuations during any year, but the outstanding 
thing was tiiat in the graphs of the pectoral tin rays they were very similar 
from both stations and frequently overlapping, whereas in the case of the rays 
m the dorsal fins the fluctuation was much the same in dilferent years, but the 
results from one station were distinctly lower than Ihose from the other. 

In a study of the variation of the number of vertebroi In trout in which some 
were hatched in running and still water at tliree different temperatures, the 
numbers of vertebrae were found to be high at the lowest temperature, falling 
at the intermediate temperature, and increasing again at the higher tem- 
perature. 

In the eighth paper, entitled The Numerical Signiticance of Fused Vertebrae, 
the author discusses the significance of fused vertehrm which are frequently 
found in fish. It Is suggested tliat the fused vertebrie should be counted as one 
and one-half. This method is applied to results reported on diullel crosses In 
trout previously retorted (E. S. It., 43, p. 806) to fiimish proof in favor of its 
adoption. 

Inheritance of cancer In mice, L. I^oeb {Amer, Nat.y 55 {1921), .Vo QJft, pp. 
510-528 ). — In studies of the inheritance of cancer in mice, it was found that 
some strains were very much more susceptible to I'ancer than othms. hut tliat 
the percentage of mice In one strain dying from cancer kept rather uniform 
through 8e\eral generations. Crossing strains of varied suseeplibiUly pi^oduced 
offspring which were in the main intermediate, tmt in some (ii^es there was 
evidence of stronger Inheritance of the degree of susc'eptibilit.v or resistance of 
one or the other parent. 

A calorimeter for use with large animals, J. W. Capstick {Jour. Agr. 
[Enffland], 11 {1921), No. pp. JfOS~Ji31, figs. 5). — Tlu^ description of a calo- 
rimeter for large animals at the Institute of Animal Nutrition and School of 
Agriculture at Cambridge, England, is given. This calorimeter was constructed 
by remodeling the calorimeter previously described by Hill (K. S. U., 31, p. 
764). The results of several observations on men in the calorimeter are also 
reported. 

The Italian method of ensiling hay, F. Samabani {Hoards Dairyimn, 63 
{1922)f No. 24f p. 806, fig. i).— This is a description of the method of storing 
hay in a silo, as is being advocated in Italy. The hay is put in the silo con- 
taining about 30 to 40 per cent water as compared with 12 to 14 jier cent for 
ordinary hay. The silo is made so that it can be kept nearly air-tight. The 
hay is said not to heat, is more palatable and nutritious, and there is less waste 
from loss of leaves and stems than by the ordinary methods of curing hay. 
The principle of the preservation of the hay in the silo by this metliod depends 
upon the fact that the plant cells in a few hours transform the oxygen in the 
sUo Into carbon dloxid which prevents the growtli of bacteria and thus does 
away with the heating of the hay. 

Filling sllaa, J. B. Fitch (Kansas Sta. Virc. 95 {2922), pp. 8, figs. 3 ). — This 
is a revision of Circular 63 (E. S. R., 34, p. 138). 

Palm nut cake and meal (Ireland Dept. Agr, and Tech, histr., I8pei\ Leafiet 
2$, rev. (1920), pp. 4 ). — This gives the guaranteei.1 analysis of oil palm cake 
and meal, with reviews of experiments previously reported, showing its ad- 
vantages for feeding cattle, pigs, and poultry. 

Tlie breeding and feeding of farm stock, .1. Wilson (London: Methuen d 
Co., Ltd., 1921, pp. Vn+152, pis. 8, figs. 12).“”This is a general book on breed- 
ing and feeding of animals which discusses the subjects mainly from the prac- 
tical viewpoint. 
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The importance and breeding of lire stock in Catalonia, M. Rossetx t 
Vila (Mem. R, Acad. Oien, y Artes Barcelona, 3. sen, 15 (1919), Vo. J, pp. 88 ). — 
This work is divided into two parts. Part 1 deals with the economics of live- 
stock production in Catalonia, showing the number and value of the different 
classes of animals and animal products produced, Imported, exported, and con- 
sumed. The live-stock industry is compared with other industries of the 
country as to the money invested, etc. The types of live-stot‘k production are 
discussed, especially with regard to the use of more modern methods of breed- 
ing. 

Part 2 deals especially with the breeding of the different classes of animals, 
containing cha[)ters on the production of horses, asses, mules, cattle, sheep, 
goats, and swine. Notes are also included describing the more common diseases 
of each of these types of animals. 

Report of the eighteenth annual meeting of the Corn Belt Meat Pro- 
ducers* Association (Corn Belt Meat Prod, Assoc. Rpt., 18 (1921), pp. 116 ). — 
In the report of this association are included papers on New Feeding Wrinkles, 
by O. C. Culbertson; Fundamentals of Cooperative Shipping and Selling, by 
W. A. McKerrow; Ficonomic Outlook, by B. G. Nourse; Defects in the Pre- 
vailing System of Market Distribution, by C. L. Harlan; Cattle Feeding Bx- 
I>eriences, by R. A. Gunn ; and Farm Finances, by L. A. Andrew ; as well as 
addresses by A. Sykes, H. C. Wallace, R. A. Pearson, and H. Ingham. 

Annual for 1920 (Live Stock Jour. Ann. [London}, 1920, pp. 11-222, figs. 
JfS ). — Besides several popular articles on hoi'ses and cattle, reviews of the 
progress made l)y the different breeds of horses, cattle, sheep, swine, and goats 
In England during 1919 are given. 

On the relative growth and development of various breeds and crosses 
of sheep, J. Hammond (Jour. Agr. Soi. [England], 11 (1921), No. pp. S67- 
407 ). — In a statistical study of the weights and slaughter records of fat sheep 
of the British breeds, data taken from the records of the Smlthfleld Club’s Fat 
Stock Show from 3893 to 1913 are presented. These data Include only wethers, 
and in the case of the live classes records are kept only of the weights, ages, 
and breeds of the animals, whereas in the carcass classes records are also given 
of the weights of the carcass, fat, pluck, skin, and that which was unaccounted 
for after slaughter. In treating the data tables are presented showing for each 
breed and crossbred according to males and females used the average ages and 
weights of the sheep grouped in classes over and under 12 months of age, the 
estimated weekly rate of growth, the average live and carcass weights, and the 
weight of pluck, fat, skin, and that which was unaccounted for, the estimated 
weights and percentages of these parts for average 9-raonths and 21-iiionth8* 
old sheep, relative development of Uie different parts mentioned at 9 months as 
compared with 21 months for live classes and carcass classes, the coetRcicnts 
of variability and standard deviation for all classes, the correlations between 
the different parts of the body in Southdowns, Snffolks, Ilampshlres, and 
Cheviots, changes In live and carcass weights of the sheep during the 21 yt^ars, 
and studies of the effect of the season on growth, as determined by the rainfall, 
turnip crop, hay crop, etc. 

In order to show the changes which had occurred over a period of years, the 
averages in the tables are shown In many cases for the three 7-year periods, 
1893 to 1899, 1900 to 1900, and 1907 to 1913, as well as the total average for the 
21 years. This study was based on the following breeds of sheep and crosswss 
between them arranged in order of calculated live weight at 21 months of age, 
as determined by the author : Lincoln, Ootswold, South Devon, Suffolk, Mces- 
ter, Oxford Down, Hampshire Down, Kent, Wensleydale, Dorset Horn, Dorset 
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Down, Devon, LK>ngwool, Border -Leicester, Shropshire, Kerry Hill, Cheviot, 
Blackface, Kyeland, Southdown, Welsh Mountain, and Exmoor Horn. 

A study of inheritance of character In sheep {Oklahoma Sta. Rpt. 1921, 
pp. 16, 17), A progress report of the experiment In crossing breeds of sheep 
(E. S. R., 42, p. 372) is given. It is concluded that the possibilities of obtain- 
ing a desirable breed by this method seem extremely doubtful, since so many 
varied and interacting characters have appeared. 

liamh-raising trials at Bathurst, F. B. Hinton {Agr. Oaz. N, S, Wales, S3 
(1922), No. 4f pp. 239, 240). — In determining the combination of Ijreods most 
suitable for the raising of early lambs at the Bathurst Experimental Farm, one 
flock composed of 106 Lincoln-Merino ewes was mated with 3 Srmthdown rams, 
and another similar flock of like number was mated with 3 Dorset Horn rams 
during a period of 8 weeks. Both lots were then run together. One hundred 
and four lambs were produced by the Southdown rams, of which 88 lived, as 
compared with 98 lambs from the Dorset Horn rams, of which 83 lived. In 
tile first lot 36 ewes required assistance at parturition, of which 2 died, 
whereas in the seccmd lot 29 ewes required assistance and 8 died. When mar- 
keted at between 5 and 6 months of age the Southdown lambs brought £81 6s., 
or 18s. 6d. per head, as compared with £83 i7s. 5<1. and £1 2s. id. for the Dorset 
lambs. Subtracting 25s. per head for the ewes which died in each lot, the 
returns are still slightly in favor of the lambs from the Dorset rams. 

Effects of alkali and weatlierlng upon the wool of range sheep, ,T. A. 
Hnx (Wyoming l^fa. Bui. 131 (1922), pp. 3-16) — After summarizing tlie 
results of alkali and weathering studies with wool by Hardy previously re> 
ported (E. S. R., 30, p. 172), the author reports a series of exi>eriments dealing 
with the etfects of the application of cold 10 per cent solutions of sodium car- 
bonate, sodium sulphate, and magnesium sulphate to growing wool, the effect 
of protecting fleeces from tlie weather and dust during a part of the growing 
period, and the effect of fully exposing fibers to the weather and to the sunlight. 

The general results Indicated that exposing growing fibers to the action of 
the weather or the alkalis had practically no effect on the strength of the wool, 
whereas fibers removed from the sheep and completely exposed to the weather 
lost onethird of their strength during the first month and were completely de- 
stroyed in less than four months. Sunlight seemed to have very little to do 
with the destruction caused by weathering. 

The regain of unwashed wool, J. A. Hill (Wyoming Sta. Bui. 132 (1922), 
pp. 35-5^). — A series of experiments were carried on dealing wiih the hygro- 
scopic moisture, or regain, of unwashed wool. In one experiment two samples 
of unwashed wool were transported by automobile from Laramie. Wyo., to 
Beltsville, Md., during which time the samples were weighed at Intervals and 
found to have gained from 4 to 5 per cent in weight during the trip. Records 
of the changes during the day in the weight of samples of pure wool fiber, sam- 
ples high In fat, high In suint, and high in dirt Indicated that the presence of 
dirt lowers the amount of regain which occurs, and that changes in the humid* 
ity make greater changes In the moisture absorbed by the fat and suint. The 
relative regains of the natural substances In samples of I^eicester wool, taking 
the pure fiber as the standard of 1, were determined approximately for original 
unwashed wool as 14, for suint as 2 to 24 , for wool fat as | to 14 , and for in- 
soluble dlit (mostly clay) as 1. 

In studying the factors which affect the rate of change in the moisture con- 
tent of wool in storage, it was determined that sudden changes in humidity do 
not greatly affect stored wool because it is aU stored together and little surface 
is exposed in comparison to the amount of wool stored, and due to the fact that 
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the warehouses are usually poorly ventilated, the humidity of the air really 
depends upon the moisture of the wool, whereas wool spread out In thin layers 
may change rapidly In moisture content, due to the changes In the humidity of 
the atmosphere. 

A bacterial disintegration of wool, J, MacInnes Bact., S {1922), 

No. 1, p. 12). — In this abstract of a paper presented before the Society of 
American Bacteriologists, a type of bacterial disintegration of wool Is r('- 
ported. The organism causing the disintegration was spore>formlng, and from 
Its growth habits and other characteristics it was shown to belong to the 
anthrax or BaeiUns auhtilis groups. 

The British Goat Society’s yearbook for 1022, compiled by T. W. Palmee 
{London: Brit. Ooat Boo., 1922. pp. [100], pis. 26). — In this yearbook of the 
British Goat Society for 1022 arc included a number of short discussions of 
breeds and the improvement, feeding, care, and uses of goats. 

A comparison of corn, kafir, barley, darso, cane, and oats for fattening 
hogs {Oklahoma 8ta. Rpt. 1921, pp- 15, 16). — Tv'o series of tests are reported 
in which hogs were fattened on home-grown Oklahoma grains supplemented 
by tankage to form n ration having a nutritive ratio of iibout 1 : 6. Tlie feed 
in the different rations, designated by the grain they contained, required to pro- 
duce 100 lbs. of gain during the first test were corn 362 Ihs., kaftr 301, darso 
418, barley 435, and oats 578 lbs., and in the second test corn 306 lbs., barley 
374, kafir 375, and cane 392 lbs. 

Rations for weanling pigs, L. V. Stakkey and W. D. Salmon {South 
Carolina Sta. Bui. 213 {1922), pp. 8). — In each of two tests 4 lots of 8 and 10 
pigs each were fed on rations of 6 parts shelled corn and 1 part tankage, sup- 
plemented with 3 parts of red dog flour in lot 1, wheat middlings in lot 2, 
wheat bran in lot 3, and ground oats in lot 4. The average daily gains made 
by the pigs for both experiments were for lot 1, 0.83 Ih., lot 2, 0.75, lot 3, 0.62, 
and lot 4, 0.65 lb. per head at n^spectlve costs per 100 lbs. of gain of $6.52, 
$6.28, $7.09, and $6.87. 

[The effect of long-continned feeding of cottonseed meal, linseed meal, 
and tankage on the number and vitality of the spermatouoa of hogs] 
{Oklahoma Sta. Rpt. 1921, pp. 27-29). — A series of exf>eriments were carried on 
to determine the effect of rations of com chop supplemented with cottonseed 
nu'al, tankage, or linseed meal on the number and vitality of the spermatozoa 
of boars receiving these feeds for periods of from 1 to 2 years. Rome of the 
hogs on the cotton seed meal rations showed the effects of poisoning, became 
sterile, or died, but the effects on the spermatozoa were not uniform with the 
different feeds, since some of the hogs on the llnseed-meal and tankage rations 
also became sterile affer long iveriods of fee<ling, possibly due to the over- 
stimulation of the reproductive organs by the high protein feeds. 

^Extract of a contribution on the comparative osteology of the horse and 
the ass with zootechnles of the asinine race, M. Robsell i VtlA (Deut. 
Landw. Tierzueht, 26 {1922), No. IS, pp. ISO-tSt). — Previously reported (B. S. 
R., 46, p. 875). 

Practical dog keeping for the amateur, A. F. Hochwalt {Cincinnati: 
Sportsmen's Rev. Pnh. Co., 1921, pp. figs. 25). — Included in this 

hook are general Instructions for feeding, breeding, and caring for dogs, with 
notes on conditioning of dogs for shows and field work. 

The working dog and his education, A. F. Hochwalt (Cincinnati: Sports- 
men's Rev. Puh. Co., 1921, pp. — This book deals mainly with the 

training of dogs, referring especially to hunting doga. 

Concerning hen feathering, H. D. Goodale {Jour. Amer. Assoc. Instr. and 
Invest. Poultry Hush., 7 (1920), No. 2, pp. 14, The author cites evidence 
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to disprove Boring and Morgan’s- assumptions (E. S. R., 40, p. 665) that hen 
feathering in cocks is due to the presence of luteal cells In the testicles. 

PhrsiologF of the stick ” in the dry picking of poultry, C. H. Kino 
(Jour. Amer. Assoc. Instr. and Invesl, Poultry Hush., 7 (1921), Nos. 7, pp. 55, 
55; 9, pp. 65-67, figs. 18). — In studying the physiology of sticking poultry at 
the University of Wisconsin, 82 broilers and 19 pigeons were killed, part of 
which were stuck and the brains hardened and later examined to see what por- 
tion had been injured. This was correlated with the ease with which the 
feathers could be pulled, and the location for proper sticking was found to be 
the medulla. In making this determination some of the birds were also anes- 
thetized, the brain exposed, and certain parts of it injured with a knife or 
stimulated with electricity. The ease of removing the feathers was again cor- 
related with the portion of the brain injured, and it was also determined that 
the center for loosening the feathers was located in the medulla. Chloroform, 
atrophin sulphate, scopolamin, and apomorphin when administered to the birds 
were found to loosen the feathers as much as sticking but not as much as 
scalding. 

A study of methods of minimizing shrinkage in shell eggs during stor- 
age, L. H. Almy, H. I. Macombeb, and X S Hepburn (Jour. Indus, and Engin. 
Chem,, 14 (1922). No. 6, pp. 525-527). — In this contribution from the Bureau 
of Chemistry, U. S. D. A., which is preliminary to a study of the cause and 
prevention of cold storage odor and taste in eggs, the results of experiments on 
the efficiency of various sealing agents in preventing shrinkage in weight of 
eggs during storage are reported. The methods and substanc'es used included 
heating the egg.s at 320 and 619° C. for five seconds ; immersion in weak solutions 
of sulphuric acid, orthophosphoric acid, trisodiuin phosphate, oxalic acid, cal- 
cium acid phosphate, sodium alumlnate, acetic acid, soap, and dipotassimn 
fihoaphate at different temperatures and for different periods; immersion in 
cottonseed, linseed, neat’s-foot, and peanut oils for five seconds at 153°, then 
cooling in the fluid, and wiping dry; and immersion in heavy and light mineral 
oils with and without soap, gums, waxes, and rosin for seven seconds at 115°, 
then cooling, and draining. 

The general re.sults indicated that the treatments in heated air, weak aqueous 
solutions of mineral oil or organic adds, and mineral salts or soaps failed to 
check shrinkage to any great extent. The vegetable and mineral oils, however, 
markedly decreased shrinkage, especially In the case of the cotton-seed and 
heavy mineral oils. The addition of from 1 to 2 per cent of soap to the mineral 
oil was found to render it more effective, 

A study of multiple turning of incubated eggs, L. F. Payne (Jour. Amer. 
Assoc. Instr. and Invest. Poultry Hush.. 7 (1920). No. 3. pp. 17-20. pis. 2). — 
The results of several experiments, carried on at the Massachusetts Experiment 
Station and by poultry raisers, on the frequency of turning eggs in the incu- 
bators were found to be rather contradictory. The only conclusions that could 
be drawn were that more frequent turning in the early spring seemed to show 
advantages which were not evident later In the season. 

Correlation between external body characters and annual egg produc- 
tion in White Leghorn fowls, R. M. Shkbwood (Texas Sta. Bui. 295 (1922), 
pp. S-‘14 )> — Observations were made in the fall of 1921 on certain external 
body characteristics of 128 Single Comb White Leghorn hens hatched during Feb- 
rurary and March, 1920, to determine if there was evidence of correlation be- 
tween certain of these different factors or between any of them and annual 
egg production, which was calculated as the eggs laid from October 1, 1920, 
to September 30, 1921. 
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Observations were made on September 20 to 22, 1921, which consisted of 
classifying the birds according to color of shanks, color of beak, pliability of 
pubic bones, handling quality (Includes pliability and thickness of skin), width 
of pelvic arch, capacity (distance from the tip of one pubic bone to the keel), 
and depth of body (upper joint of femur to back point of keel), and on October 
4, 1921, the birds wore weighed and the number of primary wing feathers 
molted was determined. A summary of the coefficients of correlation obtained, 
together with their probable errors, appears in the following table : 

Summary of correlations for characters studied. 


Characters correlated. 


Correlatloti. 


Color of shanks and annual egg production 

Color of beak and annual egg production 

Pliability of pubic bones and annual ew production 

Handling qualities and annual egg production 

Number of primary wing feathers molted and annual egg production 

Body weight and annual egg production 

Width of pelvic arch and body weight 

Width of pelvic arch and annual egg production 

Ratio of vrtdth of pelvic arch to weight and annual egg production. . . 

Capacity and body weight 

Capacity and annual egg production 

Ratio of capacity to weight and annual egg production 

Depth of body and body weight 

Depth of body and annual egg production 

Ratio of depth of body to weight and annual ^ production 

Length of keel and body weight 

Length of keel and annual egg production 

Ratio of length of keel to wdght and annual egg production 


~o.ea2dbo,037 
— eOSTb .088 


+.472± .04® 
+.481db .048 
~.«22rh .043 
+.OO0i: .000 
+.2ie± -a57 
+.ai0i .057 
+.178± .0,58 
+.4681 .047 
+.003^ .060 
4-.100± .a50 
+.646-t ,085 
+.mi- .058 
4-. 140+ .058 
+.384+ .051 
+.208+ .067 
+.120+ .050 


The author concludes that there Is a distinct c^orrelatlon, either plus or 
minus, shown in most cases between what he calls physiological characters 
(color of shank and beak, molting, pliability of public bones, and handling 
quality) and annual egg production, ivhereas there is no distinct significant 
correlation shown between the egg production and the anatomicml characters. 

Relative value of certain protein feeds for egg production. — First year’s 
work, 1020—21, It. T. Parkhurst {Idaho Sta. Girc, 27 {1922), pp. 3-8, 
i),-~This is a progi’ess report of the first year’s study of the relative 
efficiency of meat scrap, skim milk, tankage, peas, and combinations of these 
feeds as sources of protein for egg production. 

For this experiment 7 pens of 25 White Leghorn pullets each wore used. 
All pens received a basal scratch ration of 50 per cent of wheat, 25 per cent of 
corn, and 25 per cent of barley, and a basal mash ration of 00 per cent of 
wheat bran, 30 per cent of wheat shorts, 7 per cent of alfalfa meal, i per 
cent of salt, and per cent of charcoal to which was added In pern 1 lbs. 
meat scrap to each 5 lbs. of mash, In pen 2 all the skim milk the pullets 
would drink, in pen 3 2J lbs. of tankage to each 5 lbs. of mash, in pen 4 
I lb. meat scrap to each 5 lbs. of mash and all the skim milk the pullets would 
drink, in pen 5 no additional protein, in pen 6 6 lbs. of whole peas to each 12 
lbs. of grain ration and 4 lbs. of pea meal to each 6 lbs. of mash, and In pen 
7 the same as pen 6, with 10 lbs. of skim milk added to 30 lbs. of water to 
each 18 lbs. of grain and 9 lbs. of mash fed. 

The average yearly egg production per pullet in the different pens was, 
respectively, 145.8, 174.9, 134.2, 159.6, 112.8, 125.4, and 147.4 eggs at the 
respective costs per dozen of 16.7, 16.9, 16.1, 17.9, 14,5, 16.3, and 12.9 cts. 

three lots receiving skim milk were the highest producers, and where a 
limited amount of milk was fed with peas the cheapest eggs were produced. 

A few practical instructions in feeding hens are included. 
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Cottonseed meal, buttermilk, und tanka| 2 ce as sources of protein of the 
laying hen, J. H. Martin {Jour. Amer. Assoc. Tnstr. unJ Invest. Poultry 
Hush., 7 Ho. 5, pp. 39, 49 ). — This is the report of a study of cottonseed 

meal, buttermilk, and tankage as the sources of protein for laying hens carried 
on at the Kentucky Experiment Station from November 1, 1917, to August 1, 
1920. 

The same basic ration, consisting of 10 lbs. of bran, 10 lbs. of shorts, and 5 lbs. 
of ground oats, was fed to 4 lots of 25 pullets each, supplemented by the follow- 
ing protein feeds in the different lots : Lot 1 3.2 lbs. of tankage, lot 2 buttermilk 
ad libitum, lot 3 1.6 lbs. of tankage and 3 lbs. of cottonseed meal, and lot 4 6 
lbs. of cottonseed meal. The yearly average egg productions of lot 1 were 109.4, 
109.8, and 103.2 ix*r pullet as compared with 114.8, 149.8. and 120.5 for lot 
2, 77.7, 86.4, and 79 for lot 3, and 17.5, 23.2, and 22.4 for lot 4, indicating that 
r'ottonseed meal is j^ractically worthless as a source of protein for laying hens. 

The effects of velvet bean meal upon the health of fowls, B. F. Kaitpp 
{Jour. Arner. Assoc. Instr. and Invest. Poultry Hush.. 7 {1921). No. 5. pp. 35, 
36. 37-^S9. pis. 2 ). — Four years experiments at the North Carolina Experiment 
Station in ftn^ding velvet bean meal (beans, pods, and vines) and ground velvet 
l)eans to baby chickens and fattening broilers are reported. 

The rations for the broilers consisted of 45 parts of com meal, 45 parts of 
the velvet bean meal or ground velvet beans, and 10 parts of meat scrap. 
This mixture was fed with water and with milk, but in the case of the meal 
no gains were made by the broilers, and with the ground beans losses occurred 
in two of the six pens. Control lots fed similarly with peanut meal instead of 
the velvet beans made fair gains. 

The rations for the baby chickens consisted of 28 parts each of corn meal, 
ground oats, and velvet bean meal or ground beans, and 16 parts of meat meal 
with milk and water. In these chicks, fed to 8 weeks of age, the mortality 
wa.s Iiigli, and they did not make good growth. The lots having their feed 
mixed with milk did better than those getting water, but not as w^ell as the 
control lots which received wheat middlings in place of the velvet beans. 

As a result of the test velvet beans or velvet bean meal as fed in these 
rations can not be recommended for fattening broilers or for baby chicks. 

Effect of certain rations on the efficiency of breeders, G F TIkitser 
{Jour. Ainer. Assoc. Jnstr. and Invest. Poultry Hysh., 7 {1920). Ko 2, pp. 15, 
16 ). — Tn comparing a ration of grain with and without green food, when no 
mash or mash with and witliout meat scrap or buttermilk was fed for breeding 
hens, it was found from studies of the feed costs, number of eggs produced, 
fertility, hntchnhillty, cost per chick, chick mortality, and quality of the 
(‘hicks that milk and green feeds are highly desirable for breeding bens, and 
that milk is a better source of animal protein for them than meat scrap. 

The nutritional requirements of baby chicks.—II, Further study of leg 
weakness in chickens, B. B. Hart, J. G. Halptn, and H Steenbock {Jour. 
Biol. Chem.. 52 (1922). No. 2. pp. 379-386 ). — Tn continuing the nutritional 
studies of leg weakness in chickens previously reported (E. S. R,, 45, p, 171), 
the authors report the results of an experiment in whi(;h thren* lots of 19 
Rhode Island Reds each were fed on the following rations: Lot 1, 97 parts of 
white corn, 2 parts of calcium carbonate, 1 part sodium chlorid, and milk ad 
libitum ; lot 2, same mixture as lot 1 plus 50 gm. of cod liver oil per kilogram 
of ration ; and lot 3, a mash of 33 parts bran, 32 parts yellow com, 32 parts 
middlings, 1 part charcoal, and 2 parts fish scrap, and n scratch feed of 50 
parts yellow corn, 25 parts wheat, and 25 parts oats, and whole milk ad libitum. 
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At 4 weeks of age 6 birds each from lots -1 and 2 were killed and analyses 
made for Inorganic phosphorus In the blood. At the end of 6 weeks all except 
1 of the birds receiving ration 1 had died, either suddenly or after being out 
of condition for some time. Thp other died in 8 weeks. All birds in lot 2, 
except 2 which died at 2 and 4 weeks, made rapid growth and were doing 
well at 11 weeks of age. Six birds weighing over 200 gm. were transferred 
from lot 3 to the ration given lot 1. These birds grew well for from 3 to 5 
weeks after the transfer, and then they began to fall. 

The analysis of the blood showed that the Inorganic phosphorus was in most 
cases present in much smaller amounts in the blood of the birds fed on 
ration 1 than in blood of those fed on ration 2. The results indicate that 

chickens require a liberal supply of the vitamins occurring in cod liver oil 

during the most active period of growth. 

Experimental fattening results, [W. A. Maw] {Jour. Atner. Assoc. Instr. 
and Invest. Poultry Hush., 7 {1921), No. 6, pp. 41-44 ) • — A series of poultry 
fattening experiments carried on during September and Octol>er, 1915, 1918, 
and 1917, with 42 lots totaling 297 birds, is reported. The birds were sepa- 
rated into lots according to weights, those from 2.5 to 3.5 lbs. being called 
medium and those over 3.5 lbs. large. The birds were fed on four different 
rations made up as follows; Ration 1, equal parts of oatmeal, w^hole buck- 
w^heat meal, and corn meal ; ration 2, the same as ration 1 plus 10 per cent 
of beef scrap; ration 3, 36 parts each of oatmeal and corn nu^al, 18 parts 
of shorts, and 10 parts of beef scrap ; and ration 4, 32 parts each of oatmeal 

and corn meal, 16 parts of shorts, and 20 parts of beef scrap Sour skim milk 

was mixed with each ration in sufficient amounts for ease of feeding. 

A summary of the results of the fattening on the different rations for differ- 
ent periods and different sized birds is given in the following table: 

Summary of results of fattening chidcens. 


Ration. 

Fleshing 

period 

Number 

of 

chickens 

Number 

of 

lots. 

Average 

initial 

live 

weight. 

Average 

final 

live 

weight. 

Average 

gain 

live 

weight. 

Average 

dressed 

weight 

Dressing 

per- 

cerjtsge. 


Days. 



Lbs 

Lbs. 

Us. 

Lbs. 


1 

21 

36 

3 

1 4. 520 

5 . 833 

1.316 

6.222 

89. 536 

2 

21 

24 

3 

3.886 

5.166 

1.281 

4.614 

89. 341 

1 

14 

36 

3 

4,520 

6.645 

1. 125 



2 

14 

24 

3 

3.886 1 

4. 937 

1.052 



3*.... . *. .. 

14 

42 

7 

3.94 

5.053 

1.113 

4. 526 

89, 570 

4 

14 

54 

9 

4.069 

6.240 

1.171 

4.619 

88,148 i 

3 

10 

18 

3 

4.972 

5.902 

.930 

5.250 

88.952 

i... . ' 

10 

18 

3 

4. 416 

6.312 

.805 

4.604 

87.695 

3 

14 

27 

5 

3. 120 

4.351 

1.231 

3.875 

89.059 

4 ! 

14 

18 

3 

3. 125 

4.097 

.972 

3.073 

89.650 1 

1 


Quantity 
of ration 
to pro- 
duce i lb- 
of gain 
in live 
weight. 


Lhs. 
11. M 
U.41 


7. 755 
7. 395 
8.010 
7. 276 
0. 775 
7. m2 


The author concluded that the larger birds with a 2 weeks’ feeding period 
did beat with ration 4, whereas the medium-sized birds did best on ration 3. 
The shorter feeding periods of 10 days or 2 weeks seemed to give the best 
results for the large birds, but the longer feeding periods seemed to result in 
the best dressing percentages. 

[Poultry fattening at the Oklahoma Station] {Oklahoma Sta. Bpt. 192/, 
p. 25 ). — In a 15-day fattening experiment with H-lb. broilers, 2i-lb. fryers, 
and 4-lb. old hens, it was found that the groups made respective gains per 
bird during the test period of 1 lb. 4 oz., 2 lbs. 11 oz., and 1 oz., with the con- 
sumption of 14.75, 21.75, and 20 Ihs. of feed, respectively. The losses due to 
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drawing and dressing were 87.7 per cent for Leghorn and Rhode Island Red 
broilers, 32.5 per cent for Ijeghom and 23.8 per cent for Rhode Island Red 
fryers, aid 44.4 per cent for Leghorn hens. 

OontroUing pullet production, Mr. and Mbs. (1. R. Shotjp (Weatem, Wash- 
ington Sta. Bimo. Bui., 10 {1922), No, 3, pp. 52-66), — Practical instructions are 
given in housing, feeding, and managing young pullets for the best egg pro- 
duction. 

[Cost and returns from thirty-nine farm poultry flocks], H. M. Eniox 
and E. C, Foreman (Michigan Bia, Quart, BuL, 5 (1922), No. /, pp, 11-15), — 
Cost and production figures taken by the survey method on the poultry flocks 
of 39 farms In three counties in the State showed that the returns from these 
flocks averaged $1.70 per hen above feed and other direct costs for the year 
ended March 31, 1922. The average egg jn-oducfion per hen on the farms 
feeding tankage or skim milk was 96.8, but where neither was fed the average 
production w^as only 54.8 eggs. The net returns were, respectively, $2.59 and 
$1,28 per hen. 

Housing and feeding of adult fowls, A. Little {Rhodesia Agr. Jour,^ 19 
(1922), No. 2, pp. 200-20/f). — General information is given on the care, manage- 
ment, and feeding of laying and breeding poultry in Rhodesia. 

Poultry conditions in the Philippines, F. M. Fronda {Jour, Amer, Assoc, 
Tnstr, and Invest. Poultry Hush., 7 (1920), No. 2, pp. 9, 10). — This is a descrip- 
tion of poultry conditions in the l*hlllppine Islands. The methods of handling 
poultry and the types of birds are described. 

DAIRY FARMING— DAIRYING. 

The mineral metabolism of the milch cow, E. K, Forbes, J. A. Schulz, 
C. H. Httnt, a R. Winter, and R. F. Remler {Join. Biol. Chem., 52 (1922), 
No. 1, pp, 281-315). — After a review of the authors’ previous experiments on 
this subject (K. S. R., 40, p. 373), the results of a fourth series of similar ex- 
periments arc given. 

The objects of these tests were to study the mineral metabolism through 
the whole period of lactation and gestation in cows, and to determine tlie value 
of the particular mineral supplements used, with special regard to the inter- 
relationsliips between the elements. The method of study consisted of the 
complete chemical accounting for feed, milk, urine, and feces during three 
test periods of 16 or 20 days each with a 10-day or more interval between the 
periods. Due to unavoidable circumstances, 7 of the tests ran for less than 16 
days. The expei-iimmtal subjects consisted of 6 mature Holstein-Friesiau cows 
in each test, which were in different stages of lactation, as shown in the table. 

The rations fed during periods 1 and 2 consisted of alfalfa hay ad libitum 
and a grain mixture of 13 parts corn meal and 1 part each of cottonseed meal, 
linseed meal, and wheat bran plus seven one-thousandths as much common salt 
as grain. One-half of the animals were fed 70 mg. of calcium per kilogram of 
live weight In the form of a mineral supplement of equal parts of precipitated 
bone idiospliate and precipitated calcium carbonate. During period 3 the 
grain ration was modified to 5 parts corn meal, 1 part cottonseed meal, and 
2 parts wheat bran. Fowler’s solution as a source of arsenic was fed to all 
of the animals during this period, as well as the calcium supplements to one- 
half of the animals. During the tests the cows were fed and milked four 
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times dally, watered with distilled water twice dally, and weighed once 
daily. The results are given in the following table : 


Length of test periods, weights, gains, production, period of lactation and 
gestation, and mineral supplements received. 


Cow 

num- 

ber. 

Length 
of period. 

Average 

live 

weight. 

Average 
daily gain 
or loss in 
weight. 

Average 

dally 

TnOir 

yield. 

Mineral supplement. 

Period of 
lactation. 

Period of 
gftstation. 


Days, 

Kg. 

Kg. 

Kg. 


Days. 

Days 

1 

20 

601 

-0.43 

19.40 

Calcium 

139-168 

49-68 

2 

20 

531 

-.80 

17.18 

None 

142-161 

Not bred 

3 

20 

588 

+.80 

+.17 


Calcium 

Dry. 

Dry. 

65-74 

241^-265 

4 

20 

579 


None 

240-259 

5 

20 

440 

+.43 

18.43 

Calcium 

Not bred 

6 

2i) 

448 

+.33 

22.606 

None 

56-69 

Not bred 

3 

7 

519 

-7.08 1 

21. 537 

None 

1-7 

Not bred. 

4 

5 

504 

-.60 


Caldum 

Dry. 
Nearly dry. 

275-279 

7 i 

4 

464 

+.83 

4.441 

Calcium 

226-229 

8 1 

16 

465 

+ 1.07 


None 

Dry. 
Nearly dry. 

248-263 

& 

16 

539 

+ 1.65 

i.m 

Calcium 

182-197 

10 

16 

514 

+ 1.11 

4.525 

None - 

Nearly dry. 

1 78-193 

3 

10 

467 

-.63 

24,708 

Arsenic 

30-39 

Not bred. 

4 

10 

488 

-.38 

27.833 

Arsenic and claclum 

24-33 

N ot bred 

7 

16 

493 

+ 1.44 

..570 

i Arsenic and calcium 

Nearly dry. 

2,50-205 

8 

7 

493 

+1.33 


Arsenic 

Dry. 

Dr>^ 

273-279 

9 

13 

675 

+ 1.20 


Arsenic and calcium 

209-221 

10 

16 

546 

+1.65 


Arsenic 

Dry. 

202-217 


Mineral and nitrogen balances. 






Average dally positive or negative balance. 



Per- 

Cow 










num- 

ber. 










lod. 

Sodium. 

Potaa> 

slum. 

Calcium. 

Magne- 

sium. 

Sulphur. 

Chlorin. 

Phos- 

phorus. 

Nitrogen 

Arsemc. 



Om. 

Om. 

Om. 

Om. 

Om. 

Om. 

Om. 

Om. 

Om 


1 

-2.5 

-0.3 

-6.1 

-6.1 

-0.6 

+2.2 

+1.9 

+0.2 



2 

-1.9 

-8.2 

-10.1 

-6.4 

-1.5 

+ .4 

-.,5 

-5 7 



3 

-.6 

-1.8 

+7.0 

-2.2 

+1.4 

+ 1.0 

+6.4 

+33.2 



4 

+.4 

+.7 

+6.6 

-3,0 

+1.8 

+3.6 

+6.1 

+30.6 



5 

-1.1 

-5.7 

-38.2 

-9.8 

-2.2 

+.0 

-10.5 

-6.3 



6 

-1.2 

-1.6 

-7,8 

-6.4 

+.0 

+3,1 

-1.9 

1 _.4 




-10.5 

-13.1 

-9.6 

-2.2 

-9.5 

-18.1 

-15.3 

-166 4 



4 

+4.1 

+0.9 

+ 14,0 

+.3 

+4.0 

+6.3 

+8.2 

+69.7 


2 

7 

+ 10.2 

-8..> 

-1.8 

-1.4 

+2.8 

1 +3.8 ! 

+2.2 1 

+42.5 


8 

+2.8 

' -4.9 

1 +8.2 

+.0 

+3.1 

' +4.8 ! 

+5.4 

+ 49.0 ' 



9 

+5.7 

1 +1.6 

+8.2 

-.9 

+2,6 

i +4.4 1 

+5.2 

+37.4 



10 

+ 4.7 

+15.3 

+ 8.6 

-2.1 

+3.6 

1 +3.6 

+5.4 

+52. 1 



3 

+ .4 

-2.7 

-15- 6 

-3.6 

+.0 

+2.2 ! 

-10.0 i 

+2.2 

■‘+6.* 047 


4 

-1.6 

-4.2 

1 -12.3 

-1.1 

-1.6 

-1.4 

-6.5 i 

+ 6.0 

+.051 

3 

7 

+.6 

i +3.0 

+7.4 

+.8 

+1.7 

-.8 

+6.2 ! 

+45.7 

+ .068 

8 

+.8 

-7.3 

, +.5.7 

-3.1 

-1.7 

+6.2 

-11.8 1 

+6.1 

+.096 


9 

+3.5 

-1.4 

+6.1 

+.6 

+1.3 

+4.4 

+1.9 

+31.6 

f 108 


10 

+2.4 

-4.1 

' +3. 8 

-.7 

! +.7 

+1.2 

+2.2 

+37.6 

+.124 


Among the conclusions to be drawn from this work are that they agree with 
the results of the previous tests in showing negative calcium balances without 
exception by cows on dry feeds during the period of liberal milk production. 
They further show that the cows began to store “ calcium as soon as the milk 
production liad decreased to such an extent that the calcium outgo did not 
exceed their caT)acities to assimilate calcium and also invariably when they 
had ceased to produce milk.” 

The cows receiving Fowler’s solution showed no increase in the retention of 
calcium or other minerals due to the tonic effect of the arsenic. There was 
evidence, however, of marked but not complete interdependence of calcium and 
phosphorus metabolism, though phosphorus may be storedi during liberal milk 
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production. A positive nitrogen iialance seemed to favor calcium retention to 
some extent, but considerable independence was evident between nitrogen and 
mineral metabolism except in case of sulphur, between which there was evi- 
dently some relationship. 

The milk varied in mineral composition during different parts of the lactation 
peiiod, it being rjcher in nitrogen and all minerals except potassium toward the 
end of lactation. It was further found that when an element was eliminated 
in large amounts in the milk, the amount of elimination of that element m the 
urine was usually reduced and vice versa. No arsenic was discovered in the 
milk of those cows receiving it except in one case where tlie cow was nearly 
dry and gaAe abnormal milk. 

Dietary factors Influencing calcium assimilation. — II, The comparative 
efllciency of dry and green alfalia in maintaining calcium aud phosphorus 
equilibrium in milking cows, K. B. IIabt, H. Steenbock, and C. A. Hoppebt 
{Jour, Biol. Cham, 53 {1922), No. 1, pp. 21-30). — In continuing the studies at 
the Wisconsin Experiment Stiilion jneviously noted (E. S. U., 4d, p. r»60), dry 
and given alfalfa were compared as to then* etliciency in maintaining calcium 
and pliospliorus equilibrium in the milch cow. 

For this test, which began May 11, 3921, 3 Holstein cows (Nos. 1, 2, and 3) 
were selected which had freshened in December, October, and May, 1920, 
respectively. Cow No. 1 was with calf and due to freshen in Sei»temhei-, 1921, 
l)iit cows 2 and 3 were not bred. Previous to the start of the test cow No. 1 
had received a poor mixed hay (low in calcium) and cows 2 and 3 hud been 
receiving dry alfalfa for the preceding 20 weeks The t(‘st consisted of two 
p(‘riods of 4 weeks each. During the first period the daily ration consisted of 
30 lbs. of corn silage, 10 lbs. of dry alfalfa hay, and 1 lb. of grain mixture 
(00 per cent yellow corn, 25 per cent wheat bran, and 15 per cent oil meal) 
per 3.5 lbs. of milk produced. During the second iieriod the alfalfa hay w'as 
replaced by enough green alfalfa to furnish an equivalent amount of dry 
matter. The same precautions and methods were employed in determining the 
calcium and phosphorus balances as in the previous experiments. 

In the following table cow No. 1 show.s a positne calcium and phosphorus 
balance on both dry and green alfalfa, but the average dally storage of calcium 
was considerably greater during the period w’hen the green alfalfa w^as fed. 
Cows 2 and 3 showed similar results, hut they did not store as much calcium, 
probably due to the poor ration cow No. 1 received prior to the test; 

Calcium and phonphorus balances on rations with dry and green alfalfa during 

milk production. 


"W eight. 



Milk per week. 

Daily calcium 
balance 



Grain 

Week 

o! 

test. 





May 11 

July 6 

per 

day. 

First 

Second 

First 

Second 

(start). 

(end). 



period. 

period. 

period. 

period. 

Lhs. 

Lhs. 

Lht. 


Lbs. 

Lhs. 

Om. 

Qm. 




1 

160 

98 

+21.91 

+ 13.36 

1,372 

1,468 


2 

151 

66 

+ 12,41 

+28.71 

7 

3 

137 

64 

+11.36 

+49.21 




4 

122 

63 

+ 14.12 

+43.48 




1 

288 

201 

-2.90 

410.62 

1,093 

1,107 

13 

2 

388 

237 

+6.80 

+9.08 

3 

284 

246 

+1.10 

+22.62 




4 

285 

227 

+6.02 

+4.44 




1 

179 

169 

-3.86 

+8.07 

1,384 

1,303 

o 

2 

176 

139 

+0.99 

+18.18 

w 

8 

171 

128 

+2.82 

+3a61 1 




4 

172 

128 

+7.66 

+11.96 


Daily phospho) us 
balance. 


First Second 
period. period. 


Gm. 


+20. 10 
+23.29 
+ 19.39 
+a7l 
+26, Bit 
+U.02 
+13.92 
+.10 
-2.85 


+2a23 

+1.91 

+.86 


Gm. 
4-12. 5; 
+28. D 
+ 26.91 
+32. 6(’ 


+7.55 
+6.8t 
+ 14. 91 
+ 18.45 
+3.8t 
+16 4i 
+10.95 
+ 10.7J 
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The authors discuss the fact that contrary to other work a positive calcium 
balance was maintained on dry feeds during milk production and conclude that 
the possibility of maintaining a positive calcium balance in dairy cows during 
periods of high milk production depends upon the quality of the carriers of cal- 
cium, referring to the amount of destruction through curing, etc., of the unknown 
factors affecting calcium assimilation. 

An interesting note is included on the coagulation of the milk of cow 2. 
During the period on alfalfa hay this cow’s milk coagulated at 136® F., which 
was prevented by adding calcium salts to the milk. When greeu alfalfa was 
fed the milk from this cow still coagulated at 136®, but adding calcium salts was 
found to lower the coagulating temperature. However, the addition of citrates 
prevented the coagulation at this temperature. 

Sudan grass hay v. alfalfa hay for dairy cows, W. S. Cunninuham 
{Arizona 8ta. Timely Hints for Farmers, No. 1S9 {19$2), pp. 4). -—Two cows 
were fed on a ration of corn silage, alfalfa hay, and a grain mixture and com- 
pared with 2 similar cows on a ration of corn silage, Sudan grass hay, and the 
same grain mixture. The lots were reversed each month for a period of 4 
months so that each lot received each ration for 2 mouths during the test. The 
ration containing alfalfa hay produced in 84 days 520.3 lbs., or nearly 11 p(‘r 
cent, more milk, and 18.1 lbs., or more than 9 per cent, more fat than the ration 
containing Sudan grass hay. 

Feeding dairy cows and heifers, H. E. McNatt ( Western Washi/ngfoti 8ta. 
Bimo. Bui., 10 {1022), No. 3, pp. figs. 16). — This is a practical discussion 

of fooding dairy cattle, with special regard to their needs, deixuiding upon 
whether a ct)w is with calf, milking, or both. 

The effect on the percentage composition of the milk of (a) variations 
in the daily volume and (b) variations in the nature of the diet, W. Tay- 
noB and A. D. Husband {Jour. Agr. 8ci. [England], 12 {1922), No. 2, pp. Ill- 
124 t fig^^ 4 )' — III a series of four experiments to study the relation of variation 
in the volume of milk secreted to variations in percentage composithai, the milk 
from goats was weighed and analyzed when they were on a regular full feetl, 
on full feed but having the feed stoppwl for two days, and at the beginning 
and ending of the lactation period. The general conclusions to he drawn from 
these cxi)erlment8 are that on a diet of constant composition the percentages of 
protein, casein, albumin and globulin, nonproteiu nitrogen, fat, and ash in the 
milk tend to vary inversely as the daily volume of the milk secreted, and that 
the percentage of lactose, which Is normally quite constant, tends to vary di- 
rectly with the volume, especially at the beginning and end of lactation. 

To determine the effect of the type of diet on the composition and volume of 
milk, a goat was fed successive rations high in fat, high In protein, and high in 
carbohydrates for periods of abotit 2 weeks, with intermittent periods of from 
5 to 9 days on normal rations. The composition of the milk was found to 
change, but in practically all cases this could be explained by an etiuivalent 
inverse (except for lactose) change In the volume which ot»curred with the 
different rations. However, the nonprotein nitrogen as an exception showed 
some remarkable variation, from 0.1 to 0.4 per cent, depending upon the amount 
of protein in the feed. In no case was there an increase In the constituent of 
the milk corresponding to the type of feed given in excess In the ration. 

As explaining the direct proportions found to exist between the amount of 
lactose and the volume of milk, It is suggested that the quantity of lactose 
elaborated by the mammary gland may determine the osmotic pressure existing 
between the blood and the milk and thus control the volume of milk secreted. 

The physical analysis of dry milk, K. M. Washbubn {Jour, Dairy Bd., S 
(1922) t No. 4f PP> 388^98, figs, 2), — This Is a description of the physical prop- 
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ertles of powdered milk with reference to the color, texture, odor, taste, and 
solubility desired, as well as the appearance of the dissolved milk normally and 
with the addition of Sudan III and hematoxylin stains, cream rising ability, 
and staining of microscopic slides. The appearance of the milk under the 
microscope, powdered by different methods and examined by colored slides, as 
well as by a comparison of the curds of normal and powdered milk during 
digestion, is also considered. It is stated that milk powdered by the Dick, or 
Economic, System will dissolve and appear much more like normal milk than 
that prepai’ed by otlier methods. 

The relationship between the H-ion concentration and the bacterial 
content of commercial milk, E. W. Schultz, A. Marx, and H. J. Beaver 
(Jour. Dairy Sci., 5 {1922), No. It, pp. S83S87, fig. 1 ). — ^The authors report 
experiments similar to those previously noted (E. S. R., 4r), p. 175), in which the 
pH value and the bacterial count of a number of samples of market milk are 
compared. The pH value was mainly determined for these results by Wendt's 
electro-titration apparatus. As the acidity of the milk increased from a pH of 
(5,8 to 5.8 there seemed to be a rapid Increase in the bacterial count, but for 
milk of higher acidity the bacterial counts were not uniformly increased. 

A note on the Weinzirl anaerobic spore test for determining manarial 
pollution of milk, J. 11. Hudson and F. W. Tanner {Jour. Dairy Sd., 5 
{1922), No. It, pp. 371fS82, figs. determine the validity of the Weinzirl 

anaerobic spore tost under practical conditions, KX) samples of milk were col- 
lected at an Illinois milk plant and Weinzirl tests made at the Illinois Exixjn- 
ment Station and compared with the bacterial counts of the cream and the 
amount of sediment pre.sent. From tlie results obtained it was concluded that 
there is no relation between the bacterial content and either tlie amount of dirt 
or the results of the Weinzirl test. The authors further conclude that the test 
can not be accepted us a method for accurately determining manurial pollution 
in milk. 

The danger of improperly capped milk bottles, J. G. Jackley {Jour. 
Dairy ^ci., 5 {1922), No. PP. 406-411, figs. 2 ). — In a series of experiments 4 
was found that bacteria on the top of milk bottles capped by the ordinary meth- 
ods could readily infect the milk when poured from the bottle. Wiping the Ups 
of the bottle with sterile gauze or a dish cloth apparently did not reduce the 
possibility of contamination by the bacteria, and the dishcloth In some cases 
seemed to Increase or spread the organisms. Rotating the Up of the bottle in 
a gas flame rapidly while counting from five to eight was found to sterilize this 
part of the bottle, and is recommended especially during epidemics. 

Eighth annual report of the creamery license division for the year 
ending March 31, 1922, R. L. Hammond {Indiana 8ta. Circ. 107 {1922), pp, 
16, figs. 2 ), — This includes practically the same material as was given in the 
seventh report (E. S. R., 45, p, 778), with the addition of data reported for 
the year ended March 31, 1922. 

Proceedings of the thirty-sixth annual meeting of the Nebraska Dairy- 
men's Association (Ncftr. Dairymen* s Assoc. IProc.l, 36 [1921], pp. 23-122, 
pis. 9, figs, 2 ). — These proceedings of the meeting held at Lincoln, Nebr., 
January 5 and 6, 3021, consist mainly of several addresses of Interest to dairy- 
men. 

[Experiments in dairying at the Oklahoma Station] {Oklahoma 8ta. Rpi. 
1921, pp. 19, 20, 2t, 22 ), — Continuation of the experimental work in ice cream 
making previously noted (K. S. R., 45, p. 476) has warranted several con- 
clusions. The most desirable mix was found to contain 12 per cent butter fat 
and 34.5 per cent total solids. The total solids in ice cream may be Increased 
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to 38 or 40 i>er cent by the use of skim milk powder or condensed milk vvitliout 
producing sandiness in storage, but with over 12 per cent of milk serum solids 
there was danger of producing sandy ice cream. 

Experiments in making cheese and the use of different grades of gelatin an<l 
tests of gelatin for ice cream making are briefly reported, as well us the ice 
cream score card used at the station with success. 

VETEEINAEY MEDICINE. 

Veterinary ophthalmology, H. Jakob (Tierdrztliche Augenheilkunde. Ber- 
lin: Richard Schoetz, 1920, pp. XI-\-600, pis, 8, figs, 419). — This textbook, deal- 
ing with the subject at considerable length, includes numerous illustrations, 
many of which are in colors. 

Annual report of the director of animal industry for the year ending 
November 30 , 1921 , L. H. Howard (Mass. Dept. Conserv., Dir. Anim, Indus. 
Ann. Rpt., 1921, pp. 62, figs. 4). — This report relates particularly to the occur- 
rence of and control work with infectious diseases of live stock, including bo- 
vine tuberculosis, glanders, rabies, and hog cholera. 

Fourteenth annual report of the State Ijive Stock Sanitary Board 
(N. Dak. State Live Stock Sanii. Bd. Ann. Rpt., 14 (1920), pp. 51, figs. 2 ). — 
This includes a report on Hog Cholera in North Dakota, by VV. F. (^rewo (pp. 
17“*24) and on The Intradennal Tuberculin Test, by C. 11. Babcock (pp. 25-28). 

Report on the civil veterinary department (including the Insein Veter- 
inary School) , Burma, for the year ended March 31 , 1021 , T. Uennhc 
(Burma Civ. Vet. Dept. Rpt., 1921, pp. pi. 1). — The usual annual report 

(E. S. It.. 44, p. 476). 

Botanical study of the plants poisonous to cattle in Porto Rico, J. Matz 
(Porto Rico Dept. Apr. and Labor Sta. Ann. Rpt., 1921, pp. 55, 56’),— During 
the year considerable progress was made In gathering suspected plants and 
propagating them to study their botanical characters and to supply sufficient 
material for feeding and analytical tests. Mention is made of several of the 
plants supposed to possess toxic qualities. 

The stock-poisoning death camas, C D. Marsh and A. B. Clawson (U. S. 
Dept. Agr., Farmers Bui. 1218 (1922), pp. 11, figs. 6). — This is a popular sum- 
mary of information on Zygadenus spp., based upon investigations previously 
noted (E. S. R„ S3, p. 177; 47, p. 181). 

Poisoning in sheep by Rhododendron ponticum (var. comm.), K. A. 
Miles (Vet. Jour., 18 (1922), No. 566, pp. 800, 30J).— This is a report of the 
poisoning of six ewes and a yearling ram by feeding on rhododendron, all of 
which with the exception of one ewe succumbed. 

On rhododendron poisoning, S. W. Hardikar (Jour. Pharmacol, and JUxpt. 
Ther., 20 (1922), No. 1, pp. 11-44, flQ^^ J)- — Symptoms of poisoning shown by 
sheep which had fed on rhododendron leaves led to the investigation hero 
reportetl. It was found that andromedotoxin, the active principle of rhododen- 
dron, acts upon the terminations of the vagus which it lirsl stimulates and 
then paralyzes, thus explaining some of its most prominent effects. It para- 
lyzes the motor nerve ends in striped muscle. While the paralysis is develop- 
ing the muscle and nerve are more easily fatigued, but regain their excita- 
bility after a period of rest. 

“Death from andromedotoxin occurs in two forms: (1) With very large 
doses it supervenes rapidly and is due to a direct action upon the heart, the 
ventricles l)eiiig Jtrrested in diastole or partial systole, and (2) with smaller 
dOjses It is due to failure of the respiration through a paralysis of the phreuics 
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and often of the diaphragmatic muscle also. There is a narcotic action upon 
the higher centers in the brain ; the spinal cord is not affected.” 

Blood donors In veterinary medicine, L. I^anisset and .1. Veiige {Coinpt, 
Rend. Acad, Sci, [Pariah, 174 (1022), No. 25, pp. 1642-1644)- — The authors have 
attempted to determine whether in horses and cattle a discrimination sliould 
be made in the choice of donors before practicing blood transfusion. Using 
the customary methods for determining the class of donors in human blood 
transfusion, tests were made with a large number of samples of horse and 
bovine blood. 

The phenomena of agglutination and hemolysis were observed only rarely In 
horses. In 21 cases out of 171 there was slight evidence of agglutination. The 
serum of mules agglutinated horse red cells only 4 times out of 23. In tlie 
case of recipients which already had had stjveral transfusions, the serum 
showed both agglutinating and hemolyzing proiHirties for the red blood cells 
of other horses. 

In cattle eviden(‘e8 of agglutination and hemolysis were much more frequent. 
Certain sera agglutinated all the red cells with which they were tested, even 
their own. In 15 cases out of 36, intense agglutination nssulted. 

The conclusion is drawm that the dangers of agglutination and hemolysis 
are slight In the case of horses, but are considerable in the case of cattle. 

Comparative immunity tests with saline vaccines and lipovaccines, J. 
Pbatt-Johnson (Brit. Jour. Expt. Path., 2 (1921), No. 5, pp. 232-2^^8). — Various 
methods of ijreparing liiK)vaccines are review(‘d, and a new method is outlined 
in which eugenol is used to dehydrate the bacteria, the eiigenol suspension then 
being added to sterile olive oil. This method and tlu* method of Kosenow and 
Osterberg (K. S. K., 41, p. 377) were used in the preparation of lipovaccines 
from a sterile emulsion of hog cholera bacilli. The two hjanaccines and an 
ordinary saline vaccine suspension of the same organism (kiileil) were used 
in the immunization of rabbits. The rabbits, 12 in eacli series, received 15 
million organisms each, this amount being given in one dose in the case of the 
lipovaccines and two doses of 5,000 and 10,000 million each in the case of the 
saline vaccine. The immunizing value of the different vaccines was tested by 
the agglutination titers of the blood serum of the rabbits at different periods 
after vaccination and also by intravenous injections t)f 20 :m. L. I), of the live 
organism. 

None of the animals survived the test dose, nor did u further series of 6 
animals which received an additional dose of 15,(XK> million organisms. The 
agglutination titers of tiie rabbits receiving the different vat‘clnes sliowed 
marked variations. Those receiving the saline vaccine gave tin* best and tiie 
eugenol vaccine the poorest results. The second administration of the vaccine, 
however, raised tlie titer of the sera In the lipovacclne series to almost as high 
a figure as in the saline. 

These results are thought to point to a lack of association of agglutinin 
development with genuine resistance to infection by virulent live organisms. 

Further studies ou the production of immunity in rabbits against an 
organism of high virulence for the species, J. Pratt- Johnson (Bril. Jour. 
Bxpt. Path., 2 (1921), No. 5, pp. 239-241)- — Following the failure to secure 
immunity in rabbits against a virulent strain of Bacillus cholerae suis by treat- 
ment witli killed saline vaccines and lipovaccines of the same organsm as noted 
above, an attempt was made to secure such immunity by tiie inoculation of live 
organisms of a related type of low virulence, B. paratyphoaus B, type ” mutton,” 
such a possibility having been sugested by Ten Broeck (E. S. R., 40, p. 480). 
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Three vnccinee were employed in the experiments reported, a killed saline 
vaccine from B. cholerae sniff, and a killed saline vaccine and a living vaccine 
from B. paratyphosus B, type “ mutton.” Six animals were employed for each 
series, and three injections were given at intervals of 7 days, the first sub- 
cutaneously, and the second and third Intravenously. The doses of the killed 
vaccines were 2,000 millions, 2,000 millions, and 0,000 millions, respectively, 
and of the live vaccines 30 millions, 30 millions, and 300 millions. On the 
thirty-fourth day after the first Injection the sera of all of the animals were 
tested against both organisms and on the following day the inoculated animals 
received intravenously test doses of the live virulent hog cholera bacillus, the 
dosage varying from 200 to 1 million organisms. 

In the agglutination tests, the animals treated with killed vaccines de- 
veloped agglutinins for the specific organism only, while those immunized witli 
the living “mutton” vaccine developed agglutinins for both organisms hut to 
a much higher extent for the homologous organism. Of the 0 rabbits treated 
with the killed hog cholera vaccine, none survived inoculation with the living 
culture; of the 0 animals treated with the killed “mutton” vaccine, 1 
survived ; and of the 6 treated with the living ” mutton ” organism, 3 survived 
inoculation with the living hog cholera culture. In all fatal (»ases the organism 
was recovered in pure culture from the heart blood. 

Tliese results are thought to demonstrate “ unequivocally the possibility of 
securing solid immunity against a highly virulent organism by vaccination with 
live members of a related tyr>e of low virulence. So far as this experiment 
teaches, no vei*y obvious relation exists between survival, amount of test dose, 
and date of death. With regard to antibody production, the chief point of 
interest is a possible association of immunity, not with the high agglutinin 
titers following vaccination with the correspondng killed organism, but with 
the comparatively lowly titers which have develoi>ed in the serum as by- 
products of the action of a live avirulent but otherwise closely related organ- 
ism.” 

Relationship of infectious abortion in swine and cattle, F. B. FIadley 
and B. A. Beach {Vet. Alumni Quart. [Ohio State Uviv.], 10 (1922), No. 2, 
pp. fig. 1). — In preliminary investigations the authors found that strains 

of abortion bacilli of swine origin were capable of producing abortion in 
pregnant sows and pregnant cows, but those of bovine origin were capable 
of producing abortion only in cows. This leads them to conclude that tliere 
is a biological difference between abortion bacilli from swine and cattle, 
resi^ectively. 

Experiments on the production of a liquid blackleg vaccine, Zschoicke 
{Schv'^eiz. Arch. TierheWc., SJt {1922), No. S, pp. 97-105). — By inoculating 
cattle subcutaneously in about 20 places with a vinilent blackleg culture, the 
author has been able to obtain peritoneal and subcutaneous exudates to the 
extent of about 8 liters per animal. These exudates, mixed with 0.5 per cent 
phenol and illtered through a Chamberland or Berkfelcl filter, are germ-free 
and have proved capable of producing an active immunity against blackleg 
when injected in doses of from 1 to 2 ce. of the edema filtrate and twice this 
amount of the peritoneal filtrate. The immunity is said to be acquiretl in about 
10 days and to last for 5 months. The Immunity is specific for blackleg and is 
effective not only against the strain used for the production of the virus, but 
also against other strains. When kept In the cool and dark the phenollssed 
filtrate retains its activity for about 4 months. 

The production and potency of antlblackleg serum, J, P. Scott {Vet. 
Alumni Quart. [OlUo State Vniv.], 10 (1922), No. 2, pp, 47-5S),—A brief de- 
scription is given of the intravenous and subcutaneous methods of obtaining 



1922] 


VETBRINABY MEDICIFE. 


881 


antiblackleg serum, and data are presented showing the variation In different 
horses in the ability to produce potent serum, and the remarkable keeping 
qualities of the serum. Serum which, when produced in 1017, had a potency of 
113 antiblackleg units had a strength of from 70 to 100 units in 1921. 

The duration of the contag;ions period in foot-and-mouth disease, C. 
Lkbailly {Compt. Rend. Acad. Sci. [Pans], 17/, (1022), No. 2/,, pp. 1580-1582; 
also in Rec. M6d, V6t., 98 {1922), No. 15, pp. 1,29-1,8/). — l^»y exposing susceptible 
cattle to others suffering from foot-and-inouth disease at different stages of the 
disease, It was found that the period of greatest contagion was from the time of 
the first rise in temperature to that o1 the rupture of tlu* aphthae, that is from 
the end of from 48 to 72 hours after the infection to about the fourth day after 
the appearance of the first vesicles. During the later stages of the disease 
attempts to infect other animals failed. The author concludes that sanitary 
measures applied wiien the epidemic is well under way are of no use, hut that 
the only iiK'ans of checking an outbreak consists in keeping a close watch on the 
individual animals and isolating them in the first stages of the disease. 

The contagiousness of foot-and-mouth disease, II. and 11. Oarr#: 

{Compt. Rend. Acad. [Pari.n], 175 (1922), No. 5, pp. 292-291,). — The authors 
confirm the above conclusions of Leballly, but call attention to the fact that in 
a number of ca.ses animals cured of the disease have apparently transmitted 
the disease several week.s later. This is attributed to the prestTvation of the 
virus in the cleft of the hoof and in lesions under the hoof. It is, therefore, 
considered necessary to keep infected animals in quarantine for at least 15 days 
after recovery. 

Studies of biological preparations by complement-fixation methods. — 
I, Mallein: Antigenic variations and a proposed method of standardiza- 
tion, E. A Watson and I.. M. Hrath {Jour. Arner. Vet. Med. Assoc, 61 {1922), 
No. 5, pp. 503-511,, lip- 1).- — As a method of standardizing biological prepara- 
tions, the authors suggest the use of the complement-fixation test which enables 
the strength and activity of tlie preparation to be expressed in terms oi units 
of antigen and units of antibody. In the method as appli(\l to mallein, the 
antiserum is obtained by the hyperlnunuriization of a healthy horse to mallein. 
Experiments are reported which show that the horse is easily sensitized to 
mallein and furnishes an antimallein or sensitizing serum of high titer. The 
immuii'ty thus secured is not lasting, the number of antibody units gradually 
diminisliing in about 80 days after the last injection. Furtlier Injections of 
mallein wdll, however, restore the immunity. 

Tests of the specificity of the antimallein serum showed that there was no 
fixation of complement when the antigen employe<l was tuberculin, blackleg 
filtrate, glycerin bouillon, or other culture media tested, thus pointing to the 
specificity of the serum. 

Rabbits were found unsuitable for the production of a specific antiserum for 
complement-fixation tests in which a rabbit- antisheep hemolytic system was 
employed, nonspecific reactions being the rule. It is emphasized on this account 
that in all complement-fixation tests the three animal species represented by 
the complement, red cells, and sensitizing serum of the hemolytic system should 
not Include the animal species represented by the test serum. 

The system employed for determining either the reactivity of an antiserum or 
a mallein and for computing the number (N) of units In a given volume (V) 
of either reagent is stated as follows: “The minimum amount (M) of the one 
which, In the presence of an exc^ess but noninhibltory amount of the other, will 
fix one unit of complement Is said to be a single active unit. The amount of a 
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given volume of reagent divided by the amount represented in a single unit 


will give the total number of units 



Determinations by tliis method of ttie units of antigen in a diagnostic dose of 
mallein are reported for seven sami)les of liquid mallein and tliree of ophthalmic* 
nmllein disks. The data show a marked variation in activity in the different 
malleins, the number of units in a recommended diagnostic dose varying from 0 
to 1,250. 

Alternate freezing and thawing of mallein was found to have no effect on 
Its antigenic value or reactivity. 

The identity of American and French sporotrichosis, D. J. Davis (M is 
Vniv. Studies Set. No, 2, {1921), pp. 104-130 ). — This is a summary of infonua 
tion on the subject. The author concludes that Sporotrichum beurmamid an<l 
S. schmckii are synonymous, and the organism should be known by the latter 
name. 

The resistance of different hosts to experimental trypanosome Infec- 
tions, with especial reference to a new method of measuring this resist- 
ance, W. H. and L. G. Taliafereo {Amer. Jour, llyg., 2 {1922), No. 8, pp. 
204-^19, figs. 18; abs. in Vet. Rec., n. sen, 2 {1922), No. 39, pp. 729, 75d). -This 
is 11 report of studies in which experimental infections were made witli I’ry 
panosoma lewisi, T. equiperdum, and T. equinum in the rat ; T. brucei in tiie 
dog, mouse, and guinea pig; and T. rhodesiense in the rat, mouse, dog, and 
guinea pig. 

The relative parasitical value of arsphenamin and neoarsphenamin, 
with a description of the trypanocidal test, C. Voegtlin and D. W. Mii.LEii 
{Pub. Health Rpts. \U. S.l, 37 {1922), No. 27, pp. fdg7-i6‘4/).-“-This is a 
report of tests in which rats infected with the dourine organism {Trypano- 
soma equiperdum) W'ere employed. Tlie results of the investigation conlirm 
those of an earlier work, namely, that arsphenamin of different manufacture is 
fairly uniform in parasiticidal power, whereas neoarsphenamin shows great 
variations. 

Immunology of tuberculosis, A. F. Schalk {Vet. Alumni Quart. [Ohio 
State Vniv.\, 10 {1922), No. 1, pp. 1-14 )* — A review of the literature on attempts 
which have been made to immunize cattle against tuberculosis. 

Palpebral tuberculinlzation in cattle, W. Ilgner {Berlin: Tierdrztl. 
Wchnschr., 38 {1922), No. 26, pp. 301-303 ). — German literature on the pali>ebral 
or hd test for bovine tuberculosis Is reviewed briefly, and the author’s experi- 
ence in the use of the test is reported. 

It Is concluded that the palpebral test applied either subcutaneously or intra- 
cutaneously is more satisfactory than the ordinary eye test. With a little 
practice Itie test can be made quickly and easily, and the results can be inter- 
preted readily, particularly in the Intracutancous test. It Is emphasized, how- 
ever, that differences are to be expected in the reaction, depending upon the 
age, constitution, and breed of the cattle and upon the type of tuberculin used. 

Tc^chniquo of tuberculin testing, H. W. Turner {Jour. Amer. Vet. Med. 
Assoc., 61 {1922), No. 6, pp. 636-646 ). — Detailed directions are given for the 
administration of, and inteipretatlon of results in, the subcutaneous, intrader- 
mal, and ophthalmic tuberculin tests alone and in double and triple combina- 
tion. 

Immunization against mouse typhoid through feeding, O. Ornstkik 
(Ztschr. Hyg. u. Infektionskrank., 96 {1922), No. 1, pp. Attempts to 

Immnnize mice and guinea pigs against mouse typhoid through the feeding or 
subcutaneous injection of living organisms or of the same killed by chloroform 
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are reported in considerable dettiil. Active Immunization of mice against 
virulent strains of the paratyphoid group was secured with difficulty and only 
occasionally. The degree of immunity appears to be dependent upon whether 
a subchronic Infection is induced or not. If conditions are favorable for 
changing the acute infection into a chronic form, later feeding of the organism 
as a rule has no 111 effect. Better results were obtained with mice by feeding 
the killed cultures than by Injecting them subcutaneously. 

In guinea pigs, which are less susceptible than mice to Infection with virulent 
cultures of mouse typhoid by feeding, such fet^ding more often causes a light 
form of the disease which protects the animals against further infection. 
This protection is more easily secured against infection through feeding than 
by peritoneal injection. It is concluded that a relatively high immunity Is 
obtained only tiirough surviving an infection. A chronic Infection produces, 
through long continued reciprocal action between organism and infective agent, 
this relative balance, i. e., immunity. 

Parasitology {Oklahoma Rta. Rpt. 1921, pp. 29, SO). — In experimental work 
several chicks that were fed large numbers of roundworms (Asenrida perspu 
cillum) died of pneumonia in 8 to 10 days, it having been caused by the 
migration of larvae from the intestine through the various organs and finally 
to the lungs. 

Recent experiments with lungv^^orms in sheep have furnished information 
on their life history additional to that previously recorded (R. S. R., 43, p 79). 
In gross experimental infestation of a lamb with lar\^al Umgworms. an autopsy 
revealed their presence in nearly every organ in the body, but more especially 
in the blood stream, where they were being carried to the lungs. “ The mesen- 
teric lymph glands were much enlarged. Examination of the blood before 
lung symptoms appeared gave negative results. In all probability the larvje 
do not enter the blood at once but remain in the mesenteric lymidi glands for 
some time before entering the blood. The presence of larvae in other orgtins 
may be due to the circulation. A subcutaneous injection, consisting of several 
hundred larval lungworms in physiological salt solution, given to a lamb gave 
nf'gative results.” 

Acute contagious encephalitis of bovlnes, A Donatten and Tl. Rossblut 
(Rei\ a^n. MM. St {1922), No. S6^. pp. This is an account of 

an apparently new disease which attacked herds of cattle between September 
10 and November 5. 1921, at a farm in the Department of Algiers. The 
juitbors’ investigations have demonstrated the presence of a virus that has a 
particular affinity for the nerve centers. This virus has some resemblance to 
that of rabies but is sufficiently different to he considered a distinct organism. 

Contribution to the study of the piroplnsms of bovines, K TvAouanoe 
(/?«/. Snc. Path. Ewoi., 15 {1922), No 5, pp. 295-299). — A report of studies in 
Indo-China. 

Textbook of diseases of the sheep, T. Oppermann {Tjehrhiwh dcr Krankheiten 
des iSchafes. JTannover: M. Tl. Schaper, 1921, 2. cd., pp. XVIA-S87, pis. 40, 
figs. S5). — This work deal.s with the various diseases of sheep, mineral and 
plant poisoning, feeds, castration, etc. 

Home milk goat problems observed In California, W. D, Fierce {Oalif. 
Dept. Agr., Div. Anim. Indus. Spec. Pub. 22 {1922), pp. 12). — ^This account is 
based entirely upon personal observations made by the author in San Mateo 
County (luring the year previous to Its preparation, when he was called into 
consultation because of the death of a large number of goats from head hots. 
The parasites discussed include the goat head or sheep hot {Oestrus ovis L.), 
the goat nodular worm, Oesophagostomum vmulosum (Rud.), several species 
of dies, sucking and biting lice, and nematodes. 
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The best measure for the control of the sheep bot Is said to consist in the 
treatment of the noses of the goats during the entire season of bot fly attack 
with a mixture made in the proportion of 1 pint of pine tar to 1 oz. of oil of 
eucalyptus. This can be done easily by brushing the nose of each animal as 
it leaves the pen. Some goat raisers make it a practice to grease the boards 
above the feeding racks with the mixture, so that as the goats feed they will 
grease themselves. 

Bacterium sulseptioum as a factor in pneumonia of swine, R. R. Btbch 
and J. W. Benneb (N, V. State Vet. Col. RpL, 1920^21, pp. US-m) .—The 
authors’ investigations Indicate, in common with those of other investigators, 
that B. suisepticum Is a specific cause of swine plague or hemorrhagic septi- 
cemia. In the vicinity of Ithaca it may occur exceptionally as a primary dis- 
ease and, judging by field observations, It occurs frequently as a complication. 

Our results so far do not indicate that a solid immunity against the 
activities of B. suisepticum can be conferred by the methods of vaccination 
we have used, that is, repeated subcutaneous doses of suspensions of the highly 
virulent organism did not give complete protection against subsequent intra- 
venous doses of like suspension. It is thought by some investigators that there 
are many varieties of B. suisepticum. Our experience leads us to believe that 
there is one variety which fluctuates rapidly and strikingly In character, espe- 
cially In virulence.” 

Frequency of iodlnophil Amoebae in swine in France, L. CAtrcHEMEZ 
{Bui. SoG Path. Exot., {1921) ^ No. 6, pp. S21, S22f fig. 1). — The organism, 
found by Wenyon in human stools In 1915, for which the name lodamoeha 
teeny OfU was proposed by Bnirapt In 3921, was found by the author in 8 out 
of 37 pigs from various parts of France that were examined within a period 
of three days at the I^aris abattoir and in 4 out of a later series of animals. 
The true proportion is thought to be from 60 to 60 per cent. 

The care of the horse; Hygiene and diseases, P. F. L^.vAqije, H. Ma- 
MELLE, and li. .T. Ponscakme {Les Sains d Donner au Chevaly HygU)ne et 
Maladies. Grignon, France: Livre du Gudtivateur, 1919, pp. 44^^ 163 ). — 

This handbook deals particularly with the affections of the horse. 

Equine epizootic lymphangitis, B. Bang {North Amer. Vet., S {1922), No. 8, 
pp. 4iS-424, has. 5). — The author gives an account of observations of this 
affection and records its occurrence for the first time in Denmark. 

A contribution to the study of the treatment of epizootic lymphangitis, 
E. Lauteux {Bui. Soc. Cent. MM. Pdl,, 98 (1922), No. 6, pp. ]31-lS6).—^The 
author reports that of 31 horses affected with cryptococcic lymphangitis, vac- 
cination by the method of Boquet and N6gre cured 67,7 per cent. 

On epizootic lymphangitis, Brocq-Rousseu {Reo. MM. V^t., 98 {1922), No. 
4, pp. 84-91; abs. in Trop. Vet. Bui., 10 (1922), No. 2, pp. 53, 54)- — ^The author 
reports that in collaboration with Matruohot he has been able to demonstrate 
a conldial form of the parasite of epizootic lymphangitis. 

Preliminary report on equine botulism in Canada, 0. A. Mitcheix (Jour. 
Atner. Vet. Med. Assoc., 61 {1922), No. 6, pp. 609-619, fig. 1). — From the con- 
tents of the stomach, small intestine, cecum, and colon of a horse which had 
died of so-called cerebrospinal meningitis, an organism culturally identical 
with BacilVus hotuUnus was Isolated. This organism formed a toxin which 
was identified in the usual manner as belonging to type B and which induced 
typical botulism in a horse when administered orally. The toxin did not 
become fixed to healthy brain tissue In vitro even after incubation at 87® 0. for 
five hours. It proved capable of precipitation with 96 per cent alcohol without 
loss of activity. Chickens proved immune to the toxin even when fed massive 
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(loses. Eggs laid by hens which had been fed the toxin showed no evidence 
of containing the toxin. 

To determine whether the toxin could be produced in vegetable media, oats 
were sprouted and the sprouts washed in sterile water, packed in n large test 
tube, inoculated with B. botulinus, and incubated anaerobically at 28® for 10 
days. Smears from the inoculated tubes showed the presence of B. botulinus, 
and the liquid caused fatal botulism In guinea pigs. 

“ This clearly indicates that B. botuUnus may grow in fodder and produce 
its toxin. Clinical experience would rather Indicate that not the whole mow 
full of hay is infected, but that the bacillus grows here and tliere, producing 
pockets of Infective material. When the hay from one of these pockets is 
removed and fed, the Illness Is set up and only the animals receiving fodder 
from these local areas are infected. The herd will remain quite healthy until 
another pocket is fed, when the illness will again appear.” 

An outbreak of botnllsni In chickens, I. E. Newsom (North Amer, Fe^,, S 
(J9B2), No, 8, pp, ^55, fiff. /). — (^ans of home-prepared corn showing signs 
of spoilage were fed to a flock of 200 hens at about 11 a. in., and signs of 
illness were observed about two hours later. Eight or 10 soon succuml)ed to 
tlie affection, and by the next morning 78 had died, Including all of about 60 
that had been operated upon to remove the corn from their crops. In examina- 
tions made by three different laboratories, all detected the presence of Bacillus 
botulinuSy type A. 

Infectious leukemia of chickens (pseudoleukemia, anemia, etc.), with 
a contribution to the normal hematology of the chicken, V. Ellekmann 
(Die Ubertragbare Huhnerleukose (LeulmmiCy Pscudolcukaniiey Anitmic u. a.) 
mit Bcitrugrn stir Normalen Hiiniatologie der Ifiihner. Berlin: Julius Bpringer, 
1918, pp. VIA-82, figs, 18). — The several chapters of this contribution deal, 
respectively, with (1) history of the study of leukemia (pp. 1-6), (2) notes on 
teehnUiue (pp. 7--11), (3) the normal blood of the chicken (pp. 12-10), (4) the 
blood-forming organs and tissues of the healthy chicken (pp. 17-21), (5) the 
leukemia virus (pp. 22-31), (6) the elements of leukemia (pp. 32-41), (7) 
clinical types, including lymphatic leukemia, Htn>ical lymphatic cases, intra- 
vascular lymphoid leukemia, myeloid leukemia, and anemic leukemia (pp. 42- 
61) ; (8) change of types within the experimental strain (pp. 62-64), and (9) 
conclusions. A protocol of the experiments is appended (pp. 67-81), and a 
list of 18 references to the literature is included. 

The why of our heavy losses of growing fowls, W. T Johnson ( Western 
Washington Sia. Bimo. Bui., 10 (1922), No. 3, pp. 56-59). — The author reports 
that at least 90 per cent of the unusually large number of growing fowls brought 
to the veterinary department of the station during the lew months previous 
were found to be affected with various kinds of Intestinal i)arasites. The 
method of dealing with this condition is considered at some length. 

A comparative study of the giardias living in man, rabbit, and dog, 
R. W. Hbqneb (Amer. Jour. Byg., 2 (1922), No. 4, pp. ^2-~Ji5h, figs. 14). — The 
author’s observations confirm opinions expressed by several previous Investi- 
gators that the rabbit Is parasitized by a species distinct from that living in man. 

EURAL ER-GINEERIITG. 

Dttty-of- water Investigations on Coal Creek, Utah, A, Fife (Utah St a. Bui. 
181 (1922), pp. S-22, flge. 11).— The results of five years irrigation investiga- 
tions on the net duty of water under Coal Creek, Iron County, Utah, conducted 
under a cooperative agreement between the U. S. Department of Agriculture 
and the station, are reported. The primary purpose of this investigation was 
to establish a scientific basis for the distribution of water to the various users. 
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Incrensiiiii? the use of water to a depth of* 70 in. for alfalfa on land having: 
primary water rights increased the yields. Under secondary rights the 
capacity of tlie soil to hold moisture for late crop growth was found to be the 
most Important single factor in the determination of an economical use of water. 
The net duty for grain ranged from 20 to 40 in. Where uniform lateral dis- 
tribution was dlthcult to obtain, the requirement was high. Little more than 
24 in. of w^ater was necessary for potatoes. 

It is concluded that improvements in land preparation and In methods of 
irrigation to obtain a uniform lateral distribution of water offered the greatest 
opportunity for increasing efficiency in the use of water. An immediate limita- 
tion of water applications to tlie amounts shown hy the experiments to i)e neces 
sary is considered neither desirable nor feasible. The adoption of a water 
distribution policy (hat will reward skillful and intelligent users and will 
penall7.e those using careless methods is recommended as a proper procedure 
pending the attainment of the ultimate goal of having the water used on • 
truly economical basis. 

Growing irrigatc^d crops in Harney Valley [Oreg.], O. Shattuck and 
D. W. Ritcfiie (Oregon fita. BuL 19 J (1922), pp. 2/f, figs. ITi ). — The results of 
Investigations conducted on the soils in the Harney Valley of Oregon to de- 
termine tlie crop adaptations, water requirements, proper crop rotations, fer- 
tility requirements, and the possibilities of Irrigation by pumping are sum- 
marized In practical form. Yield data are included for wheat, barley, oats, 
rye, alfalfa, field peas, clovers, sunflowers, potatoes, sugar beets, and mangels, 
and for various rotations. Deductions are presented for practical use by ir- 
rigation farmers. 

The border system of irrigation is c‘(msidered to be one of the best, while tlie 
check system Is not recommended for Harney Valley conditions. The corruga- 
tion system is said to be well suited to land sloping In different planes, and the 
furrow system is well adapted to the Irrigation of row crops. Rublrrigation 
can be used to advantage on grain and alfalfa where soil conditions permit. 
Flooding baa been found to be a wasteful method of irrigation. 

Alkali water for irrigation, F, S, Harris and N. I. Butt (Utah Acad, Sd. 
Trans., 2 (1918-1921), pp. 87-94 ). — In a contribution from the Utah Experiment 
Station a summary of information on the use of alkali water for irrigation is 
presented. It is stated that Utah waters are troubled mainly with sodium 
chlorid and sodium sulphate. Most of the waters of the State contain such 
small quantities of alkali salts that they are classified as good under ordinary 
conditions. 

Tlie results of pot studies on different soils are presented which have l>een 
previously noted (E. S. R., 42, p, 276). 

Plants growing in soil containing sodium carbonate were very wasteful in 
the use of water, while those In soil containing sodium chlorid were more 
economical. The size of the leaves in the loam soil decreased as the strength 
of the solution increased. Mixed salts appeared more toxic to the length of 
leaves and number of heads per plant than the single salts. 

The length of culture did not appear to be so closely related to alkali as to 
other factors, either in loam or in sand soil. In general the number of spike* 
lets per head decreased witli Increasing strengths of alkali. The weaker alkali, 
especially sodium chlorid Jind mixed salts, apparently stimulated the produc- 
tion of spikelets. The salts did not seem to be quite so toxic to the plants at a 
given concentration and time in the sand soil as In the loam soil. 

An exi>eriment with sec^dling plants showed the average order of toxicity for 
the different salts to be sodium carbonate, sodium chlorid, magnesium chlorid, 
calcium clilorid, and sodium sulphate. Solutions containing less than 60,000 
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I)arts i)er million of sodium chlond apparently stimulated dry jjiatter produc- 
tion in seedling plants. Sodium chlorid was slightly more toxic to growth in 
height of seedlings than other salts, and sodium sulphate distinctly favored thia 
development. With the weaker strengths of alkali the plants withstood sodium 
chlorid better than sodium carbtmate, but when the stronger solutioh was ap- 
plied the jdants wore killed at an earlier stage with sodium ehlorid than with 
sodium carhoiiate. 

I'hese results are taken to Indicate that the stage of growth reached by the 
I>lant before the alkali is brought Into contact with it has considerable in- 
fluence on the injury that will be done to It. 

Experiments on air lift pumping, J. »S. Owens {Kuifinccring [/yondoa], 
1]2 (1921), No. 2908, pp. 4^8-461, figs. c9).— This paper discusses the causes of 
loss of efficiency in air lift pumps and j>ossible remedies, reijorls experiments 
made to elucidate causes of loss and to obtain data for improvement, and de- 
scribes a specjal air lift pumping installation. The sources of loss discussed 
are slippage, friction, kinetic energy of discharge, and submergence. The 
experimental work deals with the relation of diameter of bubble to velocity 
of rise through water and the conditions governing the size of bubbles, the 
effect of biiiTace tension, and the oscillation of bubbles. From these results 
formulas and tabular and graphic data covering design and operation are de- 
duced. 

Core walls for earth and rock fill dams, O. H. Howell {Rcclam. Rec. 
[F. *S.], 13 (1922), No. 8, pp. 197-200, figs. 2). — Brief general information is 
given on the construction of core walls for earth and rock lill dams for use in 
irrigation, and sections of such structures used in Reclamatitm Service dams 
are described and illustrated. 

Clearing cut-over lands in Baldwin County fAla.], E. C. E.\ster and M. L. 
Nichols (Alahama Col. Sta. Circ. (1922), pp. 4)^ — This is a brief report of 
progress on land clearing and wood distillation investigations in BaUhvin 
County, Ala. The blasting and combination of pulling and blasting methods 
of land clearing were conipaied. The blasting method requires less Initial In- 
^ewtlnent and can he used more economically in removing scattered stumps. 
Its operation Is expensive, and the results are less efficient. The eomhlnatiou 
method has the advantages of cheaiier operation and more efficient results. The 
initial cost is greater, which becomes a greater disadvantage where only a few 
stumps are to be removeil. Data are included showing the profit resulting 
from destructive distillation of pine .stumps and waste woixl. This amounted 
to $37.11 per acre where the combination of pulling and blasting was used for 
clearing, and $26.20 per acre where blasting alone was used. 

The chemistry of Portland cement and its disintegration by alkaline 
ground waters, T. Thobvaldbon (Engin, Jour. {Canada^, 5 (1922), No. 9, pp, 
457-460). — A summary of studies on the subject by the author and others 
presented. 

It is stated that at present tlie only remedy knowm to prevent the disinte- 
gration of concrete by alkaline waters is the manufacture of concrete of low 
permeability and high strength, together with the exclusion of siilpliate waters* 
of high concentration from contact with the concrete. Cheap and efficient meth- 
ods for the latter practice are said to be not yet available. 

Moments and stresses in slabs, H. M. Westeboaabd and W. A. Slater 
(Amer. Concrete Inst. Proc., 17 (1921), pp. 41^-538, figs. 68; also Natl. 
Research Council, Reprint and Circ. 8er., No. S2 [1921], pp. 124, 68 ). — 

This is a contribution from the University of Illinois and the U. S, Bureau of 
Standards. Its purpose is to present information which correlates the results 
21304—23 7 
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of trsts of a fairly larpje number of slab structures with the results of analysis, 
to aid in the formulation of construction regulations for slabs. The report is 
divided into an analysis of moments and stresses in slabs, a study of the rela- 
tion betvveen the observed and the computed steel stresses In reinforced-concrete 
beams, and a study of tlie test results for flat slabs with a view to comparing 
tlm moments of the observed steel stresses with the bending inoments indicated 
by the analysis and of estimating the factor of safety. A bibliography is 
appended 

Economy of plain and reinforced paving bases compared, J. A, McOare 
{Concrete [Detroit], 21 {1922) y No. 2, pp. 4^, 50). — Comparative laboratory 
studies of plain and reinfor(‘ed concrete i>aving bases are briefly reported which 
showed that an 8-in. jdain concrete pavement may be expc'Cted to be about 160 
per cent stronger than a 6-ln. plain concrete pavement with identical concrete. 
A O-in. reinforced concrete pavement will be about *100 per cent stronger than 
the d-jn, jdain concrete, and will cost about the same as S-in. plain concrete. 

Motor transportation in rural Ontario, D. It. Cowan and F. C. ITaut 
{Ontario Dept. Agr. Bui. 2T1 {1920) y pp. 24, figs. 9). — The results of a survey 
of the operations of some 400 truck owners operating in rural districts of Ontario 
are briefly re])orted. the purpose being to indicate the factors influencing the 
cost of trucking. It is concluded that the conditions to he inquired into before 
starting a motor route into any particular l(»cality are the times of shipment 
of the tonnage available, cliarncter of the tonnage, possibility of obtaining re- 
turn loads, roads, and existing transportation facilities. 

Steam power plant auxiliaries and accessories, T. Cuoft (.Yea- York and 
London: McGraiv-Hill Book Co„ Inc., 1922, pp. XV -{-44^, ^f>3). ~*The pur- 

pose of this hook is to ghe such data a.s will enable the steam power plant 
operator to select and properly install auxiliary equipment which will insure 
the g(*ncrati()n of p<)wer at the least cost It is further attempted to provide 
the information whereby this auxiliary equipment can be so oi)erated and main- 
tained that its preventable losses will be at a niininuim and its upk(*ep expense 
will be as small as is feasible. 

The heat value of corn, W. L. DeKaufbe {Poirer, 56 [1922). No. 6 , p. 212 ). — 
In a (‘ontributlon from the University of Nebraska, the results of studies of the 
heat value of four varieties of corn are reported. Practically no difference was 
found to exist between the heat values of these varieties, and the lieat content 
of cobs per pound was practically the same as that of the grain. The average 
higher heat value of dry corn was 8,159 B. t. u. per pound and of dry cobs 
8,101 B. t. u. per pound. The average lower heat values were 7,579 and 7,577 
B. t, 11 . per pound, respectively. 

There was a variation In the heat value, however, which dejiended upon the 
percentage of moisture the corn contained. For fully cured corn containing, 
«ay, 10 per cent of moisture, the effective (lower) heat value Is approximately 
6,7(X> B. t. u. per pound. A corresponding value for Iflttsburg, Kans., coal is 
11,800 B. t. u. per imund. Consequently, the heat value of 50 bu. of corn on 
the cob or of 63 bu. of shelled com is about equivalent to that of 1 ton of bitu- 
minous coal. With coal at $10 a ton the price of corn on the cob must be less 
than 20 els. a bushel of 70 lbs., and of shelled corn less than 16 cts. a bushel of 
56 lbs., to make it more economical to burn than to purchase coal. This com- 
parison does not include any allowance for the cost of handling eitlier fuel.** 

It is noted that a given amount of corn will produce more useful heat after 
storage than before, even though less weight of material Is present owing to 
evaporation during storage. 
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The hot-spot method of heavy fuel preparation, F. C. Mock and M. E. 
Chandler {Jour, &oc. Automotive Engin., 11 {1922), No, i, pp, 21-S2, 48, 
figs. 9). — On the basis of the liellcf that' the sole requirement of satisfactory 
internal-combustion engine operation with kerosene and mixtures of the heavier 
oils with alcohol and benzol is the proper preparation of the fuel in the mani- 
fold, the authors studied the \arious methods of heat application in an endeavor 
to produce the minimum tem])erature necessary for a dry mixture. 

Finding that this minimum temperature varied with the method of applica- 
tion of the heat, an analysis was made of the available methods on a func- 
tional rather tlian on a structural basis. These included (1) the application 
of tlie heat from the walls of the manifold through the medium of the air, (2) 
application to the fuel alone or partly to the fuel and partly to the air, and (3) 
directing a spray of atomized fuel and air against a heated surface. A device 
is described by which the three main variables, the exhaust temperature, ex- 
haust How, and area of the heating surface, may be regulated, and the three re- 
maining variables, quantity of air, quantity of fuel supplied, and quantity of 
fuel valorized, may bo controlled. 

q''aking into account the wide range of temperatures that the air charge and 
fuel supply undergo l)efore entering the intake-manifold system, a quantitative 
computation of heat transfer was made. The conclusions were drawn that only 
by a combination of centrifugal forc*c, surface tension, and the force of gravity 
tlic unva{)oiized drops he separated from the fuel charge, and that the con- 
ditions of comhustion ore goverm^d by the rate of fuel feed from tlie manifold 
to the cylinder and not from tlie carbureter to the manifold. 

The measurement of the property of oiliness, R. E. Wilson and D. P. 
liMiNAHD, iv {Jour, fc'oc. Autoifiolh^c Engln,, 11 {1922), No. 2, pp. 14S-156, figs. 
17). — Studies conducted at the Massachusetts Institute of Teclu)olog>’ are 
r(‘port(nl, in which a numlicr of possible metliods of measuring the property 
of oiiiness and of throwing liglit on the mechanism of partial lubrication are 
(iescrilietl. The term oiliness is defined as that property of lubricants by virtue 
of which one Hiiid gives lower coeflicients of friction, generally at slow speeds 
or li'gh loads, than another lluhl of the same viscosity. 

The results of the preliiiiiiiary studies with the methods described are taken 
to iudj(*ate that the static friction test, with proi>er refinements, is the best 
single measure ot the jiroperties of oiiiness, but that it should be supple- 
ment(»d by measurements of the thickness of the adsorbed films at high pressure 
in order to throw more light on the mechanism of the action of different con- 
stituents in lubricating oils. Animal and vegetable oils were found to be 
almost invariably sui>erior in oiiiness to straight mineral oils. Blending of 
th<‘se in proper proportions is said to greatly improve the oiiiness of the latter. 

The results are considered to confirm the hypothesis that oiiiness is due 
to seUx'tive adsonitioii of constituents in the oil by the metal surface, but 
the common conception of a monomolecular adsorbe<l film that acts merely by 
masking the attractive forces of the metal surfaces for one another appears 
to be incorrect. The adsorbed film is shown to be of colloidal rather than molec- 
ular dimensions, is a plastic solid rather than a fluid film, and apparently 
acts by smoothing over surface irregularities, carrying much of the load and 
minimizing metal-to-metal contact and abrasion. The structure and physical 
characteristics of this film seem to be more important than Its thickness in 
determining its efilciency in lowering friction. 

It was further found that the cjonstituents of lubricants that form these 
adsorbed layers can be selectively adsorbed and largely removed from the oil 
by repeated treatments with very finely divided metals. 
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The mechanism of lubrication, R. E. Wh^son and D. P. Barnaki), iv {Jour. 
Boc. Automotive Bngin.. Jt (1922), No. 1, pp. 49-^0 y figs. 11). — In a contribution 
from the Massachusetts Institute of Technology studies are reported, the 
primary object of which was to determine the fundamental mechanism of 
lubrication to serve as a basis for predicting the precise effect of the different 
variables under any specified conditions. 

The conclusion is drawn that for any normal journal bearing operating in 
the region of fluid film lubrication, tlie coefficient of friction is not an inde- 
pendent function of the speed, the load, and tlie operating viscosity of the 
fluid at the operating tempernture, but is rather a function of their combina- 
tion in the form sr N/p, in which z is the viscosity, N the speed in revolutions 
per minute, and p the load on the bearing. 

If the bearing and lubricant are both kept constant, all of the observed values 
of the coetflcient of friction were found to approximate a smooth curve when 
plotted against z N/p. “ Starting at very high values of z N/p and decreasing 
them, all the curves gradually appxx)ach a small value of f, generally in the 
neighborhood of 0.002. Before the ordinate axis is reached, however, the 
fluid film is ruptured, the coeflicients rise very sliarply with a further decrease 
in the z N/p value, and metal-to-metal contact and abrasion take place. The 
first region is termed the region of fluid film or perfetd lubrication; the second, 
the region of partial lubrication. The intermediate point at which the coefti- 
cierit is a minimum is the critical point of fluid film rupture.” 

In the region of perfect lubrication the relation of coeflicient of friction to 
speed, load, and operating visco.sity is not affected by the method of oiling or 
any variation in the oiliness of the lubricant. End leakage tends to give ab- 
normally high friction for short hearings or those having very large clearances. 
Within the limits of good practice, the character of the bearing metal has no 
effect. 

The use of smaller clearances tends to lower the critical value more than 
enough to counterbalance the increaa<? in the coefficient of frlcMon In the fluid 
film region. The use of lubricants of high oiliness tends to lower tlie critical 
point. Various bearing metals differ apprcnlably In their ability to maintain 
tJie fluid film at extremely low values of z N/p. 

In the region of partial lubrication viscosity is by no means the most im- 
portant property of tlie lubricant, ami tlie oiliness factor and character of 
tlie bearing metals come largely into play, the latter factor having an im- 
portant effect on tlie friction. The coeflicient of friction is no longer neces- 
sarily a function of z N/p. The critical value of z N/p may be somewhat 
different for different combinations of the load and the speed and may change 
with the temperature. 

It is concluded that the only absolute limit to the carrying iwwer of a given 
bearing is the pressure that will deform the hearing or seriously deflect the 
shaft. The efficiency of a bearing should not, however, be judged on the basis 
of its carrying power nor by the minimum coefficient of friction at the critical 
point, but rather by the coefficient of friction obtained when it is operating 
with a reasonable factor of safety. The proper factor of safety will vary 
with conditions, but as a general proposition the efiiciency of a bearing can be 
measured in terms of the value of f obtained when oi>erating at the value of 
z N/p, which is five times that at the critical point.” 

Crankcase oil dilution problem and its solution, W. P. Parish {Jour. Boc. 
Automotive Bngm.y 11 (1922). No. i, pp. SS-47y nos. U; also in Engin. Worlds 
20 (1922) f No. 5, pp. 507-^i4» H )- — This is an extended study of ti»e effect 

of fuel dilution on the viscosity and consequently the efficiency of the liibri- 
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eating oils in Internal-coinbiisticna engines The carbon-forming properties of 
oils and the effect of heavy oil upon engine elficiency are discussed. Alth<»ugli 
the dilution of the lubricant should be at a ininiiuuin with one engine operating 
at full load on the dynamometer stand, results of engine tests extending over 
the last 10 years show an increase in such dilution of from 2 to 12 per cent. 

As a solution of the problem of craiikc'ase <jilution, Ihe authoi* offers a system 
for crankcase oil regeneration consisting of four main ehunents by which the 
fuel and winter dilution are automatically removed and the scnlinient composed 
of carbon particles, .sand, and minute pieces of metal iiltercMl out. The oi)era- 
tion of this system, wiiich it is claimed will not interfere with the present 
lubricating system of the (‘iigine and functions equally well with the splash 
and forced-feed systems, Is des«Tibed and illustrated. Charts showing the 
results obtained from conqaxralive tc^st runs wdtli and without the system are 
also presented, Indicating that its use practi<*ally eliminates crankcase dilution 

Mechanics of tillage implements, T. A. Milleh-Brownjjk {Agr. Jour. 
India. 17 {1922), No. 2, pp. 119-126, llgn. .5).— A brief analysis of the mechanics 
of tillage implements, based on the requircmamts of Indian soils, is presented. 

A new lime spreader, H. H Murselmax {Michigan Sta. Quart. Bul„ 5 
{1922), No. 1, pp. 2G~30, fign — A simple w’agon attachment for lime spread- 
ing is described and diagrannnatically illustrated, wddeh it is stated can be 
easily made on any farm, A bill of materials is included. The spreader is 
designed to be attached to tlie rear end of tlie wagon box and operated by a 
roelv(‘r arm (lr()i)ping from iH*g to peg on a disk attaclu'd to and turning with 
the rear wdioels of the w’Ugon. The rcx'ker arm moves a hoard under the hopper 
wdiich serves as an agitator. The jarring action of the rocker arm upon the 
agitator and box serves to f(XMl down the lime. The machine was successfully 
tested wdth pulverized lirnestoue both dry and damp. 

IJracedi rafter barn framing, H. I*. Twitcheel {Ohio Agr. Col. Ext. Bui., 17 
{1921-22), No. 8, pp. 20, figs. 22). — ^This bulletin discusses the braced rafter 
method of barn framing and includes numerous diagrammatic illustrations and 
detaili’d drawings. The l)raced rafter type of bam construction is recom- 
mended for barns not exceeding 20 ft. in width, 18 ft. in height from grade 
liia' to plate, and not having thrashing floors. The 34-ft. width is considered 
to be iiarticulaiiy suitable f<jr dairy harms Tlds type of barn framing is said 
to require Jess lum])er and is stronger and more rigid than the timber frame 
construction. Tt uses only Ht<K*k sizes and lengths of lumber, requires only a 
few^ men to construct and erect the frame, and has a large unobstructed mow. 

Cattle feeding bams and shelters, W, A. Foster and R. S, Stephenson 
{Iowa 8ita. Oirc. 74 {1922), pp. 3-2S, pis. 3, figs. 25). — This circular describes 
cattle feeding barns and shelters which have been used by successful breeders 
and feeders in the State of Iowa for some time. Diagrammatic illustrations 
and detailed drawings are included. 

Feeding equipment for cattle, W. A. Foster and R. S. Stephenson {Iowa 
Sta. Oirc. 75 {1922), pp. 31, figs. 28). — Tills circular describes, Illustrates, and 
gives bills of material for equipment used in the feeding of beef cattle, with 
particular reference to conditions in Iowa. The equipment described includes 
bunks, niangtTs, self-feeders, watering tanks, water storage tanks, cattle 
stocks, shipping crates, scale pens, manure pits, dipping vats, silage carriers 
and carts, and feed lots. 

The pit silo, S. P. Clark {Arizona 8ta. Timely Hints for Fanners, No. 140 
{1922), pp. 12, figs. 6). — Practical information on the design and construction 
of pit silos, with particular reference to conditions in Arizona, is presented 
in this publication, which supersedes a previous publication on the same sub- 
ject (E. S. It., 86, p. 91). 
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The ventilation of potato warehouses, F. E. Fogle {Michigan Sta, Quart. 
Bui., 5 (1922) y No. 1, pp. 20-25, figs. 6). — Practical information on the ventila- 
tion of potato warehouses, with particular reference to conditions in Michigan, 
is presented. Successful storage is said to depend on the maintenance of a 
dry atmosphere and a low temperature in the storage house. A temperature 
of from 33 to 38® F, is considered to he desirable. There should be a move- 
ment of air through as well as around the potato piles. To accomplish this 
it is recommonded that the potato bins be not wider than 8 ft. nor deeper 
than 10 ft. The bins should be kept some distance from the outside walls. 
It is stated that both the King and Rutherford ventilating systems have been 
successfully adapted to potuto storage houses in Michigan. 

Power’s practical refrigeration (New York: MeGraw-HUl Book Co., Inc., 
1921, pp. VIIl-\-2S3, figs. 103). — This book oonssists mainly of the contents of 
articles on refrigeration which have appeared in the Power magazine. It deals 
with the practu'al side of refrigeration but Includes the essential laws covering 
the production of refrigeration. It contains chapters on the refrigerating and 
steam plant, the ammonia c-ompressor, use and care of the compressor, the 
ammonia condenser, the evaporating system, insulation, operation of the com- 
pression system, the absorption syst(‘m, the carbon dioxid machine, and tests. 

A simple septic tank for the farm, V. Ovekholt (Ohio Agr. Col. Ext. Bui., 
17 (1921-22), No. 11, pp. 8, figs. 7). — Practical information on the construction 
of a single chamber so-called septic tank Is given together with detail drawings. 

KTJEAL ECONOMICS AND SOCIOLOGY. 

Farm management in Catawba County, N. C., J. M. Johnson ami K I>. 
Stkait (U. S. Dept. Agr. Bui. 1070 (1922), pp. 23, figs. 6). — This study is based 
on a farm business analysis survey of 297 farms for tlu' year 1912 and of 304 
farms for the year 1918 in Catawba County, N, O., near the center of the western 
or more elevated part of the Piedmont region of the State. Census reports for 
that county from 1850 to 1920, inclusive, are also used. 

General crop fanning with live stock is the type followed. In 1912 the 297 
farms studied averaged 121 acres In size, 57 per cent of the land l>eing tillal)le. 
In 1918 the 304 farms studied averaged 111.5 acres in Riz(‘, 58 per cent of the 
land being tillable. Most of the nntillahle land was in woods or in pasture. In 
1912 the average value of real estate was $45 per acre and in 1918, $66. The 
average capital invested In the farms In 1912 was $6,530, and In 1918 it was 
$8,858. About 83 per cent of this represented real estate. In 1912 a working 
capital of $1,070 and in 1918 of $1,461 was required to operate the average farm. 

For 1912 the average labor income w^as $86 and for 1918 it was $542, while the 
corresponding average family Incomes were $546 and $1,166, i*eapectlvely. The 
value of food products, fuel, and use of house fumi.shed by the farm in 1912 
averaged $328 per farm and in 1918 $573. In 1912 for all farms of 30 crop acres 
or under the average amount of the family income was $260, and in 1918, $611 ; 
for the farms of over 70 crop acres the family income in 1912 averaged $1,144 
and in 1918 $2,225. 

In 1912 64 per cent of all the receipts were from crops, 24 per cent from stock, 
8 per cent from woodland products, 3 per cent from increase In Inventory of 
feed, and 6 per cent from miscellaneous sources, consisting principally of labor. 
In 1918 69 per cent of the receipts were from crops, 22 per cent from stock, 1 per 
cent from woodland products, 8 per cent from Increase In inventory of feed, 
and 5 per cent from misceUaneous sources. In 1912 37 per cent of the farm 
receipts were from cotton and cotton seed, while in 1918 89 per cent of the re- 
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ceipts were from this crop. In 11)12 7 i>er cent and in 1918 10 per cent of the 
rt‘ceipts were from sweet potatoes. 

In 1912 24 per cent of the crop area was in wheat, and in 1918 28 per cent. 
The corn crop occupitnl 28 per cent of the crop area in 1912 and 20 per cent in 
1918. It is found that fur both years the farmers making the highest Rirm in- 
comes were those growing the smalle.st acreage of corn. The cotton crop occu- 
pied 19 per cent of the crop area in 1912 and 15 iku* cent in 1918. Witli the ex- 
ception of sweet potatoes, cotton returned higher receipts jier acre than any 
other crop that is extensively grown in tliis area. 

In 1912 and in 1918 about 9 per cent of all the farm receipts were derived 
from the sale ot dairy ])roducts. In 1912 88 per cent and in 1918 82 per c(nit of 
th(‘ farmers sold some dairy products. 

Siigju'sted crop rotations are included c(»\ering from 2 to 5 years. 

A sis<‘<*essful <\vo-inuu farm, II. (,\ Woodwoktii (A^. H. Agr. Col Ext, 
CUT. 50 {J922), pp. 12, //r/.v. .4). --The management of a farm of 3(X,) acres near 
Ia‘hanoii, N. II., which is operated as a two-man tarm and which maintains a 
Jers<‘.v ji(M‘d of 2(i ('ows and 20 head of young stock, is described in d(‘tail, 
lUH'ords show lliat esu'li man accomplishes over 280 days of productive wo’'k in 
the year. A rotation of corn, oats, clo\er, and hay is followed. Tlie laud that 
is easily woihed is in eu!ti\alion, and stony and rougli land is used ior meadow, 
l>astui(\ or tinilan’ hd The* casii cioi»s are oats, hay. and timhe”. 

V^aliiation of rural property, F. ('onvkkt (T ic A<fr- of Rurale, 18 {1921), 
Non. l(j, pp. 2ir)~2Jf7; 17, pp. 261-26S; IS, pp. 277-279: 20, pp. S09-311).—Thlfi 
paper points out the ditriciiltics of determining land prices and dehnes theo- 
retical and T)rac(i(‘a! ('om-epis of rural laud values in Fran(‘e. 

The onrrent stdling i)‘ue is lieUl to he the .single true moasnro of vaa;o. 
but Kin(’(' tlu'ia* iS no esiablisbed markad and beeause of the fact that many 
personal and special factors enter int(» land prices, it is necoss.iry to intertiret 
them for the i)iir[Mts(‘ of land valuation. It is necessary to distinguiisli between 
tbe value of the bare* laud and that of the co’-responding usufruct, also be- 
tween the value ot s(‘parat(‘ }»aroels ami that of the entire domaui, and to 
kjiow su<*h items as jts er(‘dit \alue; \alue in case of damages, such as inodili- 
catioiis in the ■water sujd^i.^’ the (dTecds of industries on adjoining proj^erty, the 
exlra<'tioii of r('souie<‘s with teniporar.\ occipiation, th(‘ results of military 
mancuvei-s or the ra''. ai:(*s td war. et<‘ , a’so its insurance value; value from the 
point of view’' of assessmenlN lor collective drainage and other projects, and 
most particularly tliat of territorial rfM>rganizntion ; ‘and tinally tbe fiscal value 
u])on which taxes are imiiosed. Iiiscussiiig this last factor, tbe author goes 
into recent legislatimi goxeniing the cadastre and land tax. Kel’orms are held 
to be very necessary in this <*ouneetiou but very dilTicnlt. 

Kevision of legislation relating to farm leases, E. Lkplae {Rev. (UUi. Apron., 
71 . «er.. 12 {1922), No. S, pp. 85~12S ) — Debates of a special liiglier council 
investigating tbe advisability of the revision of legislation relating to farm 
leases in Belgium are given here fixmi the secretar.\ks minutes. Such fo]Ucs are 
discussed as tlie length of a lea.-e contract not in writing, the necessity of a 
written lease, the notiti<'ation necessary before terminating a leuvse, the aiuouut 
of liberty to be granted in the choice and sale of crops, the legal nature of tacit 
renewals of lease, conditions undtu- which a lease may be canceled, comlitums 
of subleasing, privileges of tbe lessor, the situation with regard to rural prop- 
erty under public administration, indemnity payable to outgoing tenants, and 
the destruction of rabbits. The opinion of the majority of the numibers with 
regard to debated questions was ascertained by vote. 
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Report of the land and agricultural bank of South Africa for the year 
ended December 31, 1921, T. B. Herou) et At,. {Union iSfo. Africa, Land and 
Agr. Banlx 8o. Africa, Rpt, 1921, pp. S5). — Inspectors’ reports on agricultural 
conditions in various local areas of the Union of South Africa are given. The 
number of applications for fencing advances is shown to have varied from 
year to year between 1912 and 1921. More of such advances were received in 
1921 than in any year since 1914. A recent outbreak of East Coast fever 
increased a number of applications for dipping tank advances. Other loans 
made were for drought and flood distress relief. 

The remainder of tliis report is given to information relative to cooperative 
agricultural societies borrowing funds from the bank, schedules of applications 
received, and ad\anccs authorized or given, together with the financial state- 
ments. 

Agricultural wages and wage earners in Norway and Sweden, V. B. 

Turner (U. S. Dept. Lador, Bur. Labor Statis., Mo. Labor Rev., 15 {1922), No. 3, 
pp. 116-130). — This is a coini)ilation from Swedish official and other sources of 
the number of agricultural laborers, their hours of working, and wages in 
recent years. 

Economics for executives. — VI, Marketing, edited by G. E. Roberts {New 
York: Amer. Chamber Econ., Tnc., 1922. pp. 76). — -This is one of a series of 
study units designed as a practical interpretation of the underlying principles 
of economics and business. Marketing is analyz«>d here as a system func- 
tioning to make adjustments according to consumers’ demands in the place, 
time, quality, aud quantity of goods offenHi for sale. Two tendencies t(»ward 
the elimination of the niiddlemnn through integration and cooperation are 
pointed out. Two central trading functions of the marketing sy,steni are vsaid 
to have to do with price making and the assumption of risks, both involved 
with exchanges, speculation, future trading, hedging, wareliousing, and cold 
storage. Advertising is dis(Ti.ss(‘d from the social point of view as the moans 
of making contacts between producers, middlemen, and consumers. Freedom 
of cnteiprlse and competition are essential for tin* rendering of thivS service, 
and its benefits are most pronounced in those iiidnstrit‘s subject to the law of 
diminishing unit costs. 

The important factors in determining standard grades for fruits and 
vegetables, H, W. Samson {Natl. Assoc. State Marketing Off. Pror., 3 {1921), 
pp. 3~10). — The conclusion is said to have been reached that in States where 
the majority of the growers are unwilling to submit to gra<ling regulations 
the wisest policy is to make the States’ standards permissive, as official mar- 
keting agencies may then use them as a basis for an oilucutional program. It 
is shown how inve.stigation and experience have taught the best local designa- 
tion of grades for fruits and vegetables according to variety and the locality 
wliere grown. 

Htandardization and inspection service as it has developed in California, 

F. W. IIEAU {Natl. Assoc. State Marketing Off. Proc.. 3 {1921), pp. 10-18).— 
The legislative history of standardization in California and the development 
of methods for the work in the State are set forth in detail. 

Friesian farming products {Leeuwarden: Friesian Agr. Soc., 1921, pp. 28, 
figs. 41 ). — This gives a brief description of products of Friesian farms, the 
characteristics to which special attention should be paid when buying them, 
and a directory of sellers. 

Cotton marketing, T. G. Hesse {Union So. Africa Dept. Agr. Jour., i 
{1922), No. 6, pp. 521-533). — ^The subject is presented under the heads of 
requirements of the spinner, how to meet these reejuirements, ginning of cotton, 
the necessity of uniform baling, grading of cotton, central ginneries v. farm 
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l^inneries, and the selling of cotton. It Is deemed desirable to model the pro- 
cedure for the marketing of cotton from the Union of South Africa on the rules 
and customs governing the American cotton trade, and the discussion is based 
on that system. 

Marketing the fruit crop {Australasian Fruitgrowers' Ann. and Trade Rec. 
J922, pp. d7, 69t 71). — The ranking imi)ortance of several cities in Australia 
as possible markets for the increasing fruit x)roduction of Australia and New 
Zealand is set forth. The foreign demand is briefly discussed. 

The cooperative elevator movement: A study in grain marketing at 
country points in the North Central States, J. B. Kenket. {Diss., Catholic 
Untv. Amer., Washington. D. C.. 1922^ pp. VZ-f 155). —This dissert alion is a 
compilation giving a historical survey of the farmers’ organizations interested 
in grain marketing, of whicli the (Irange was one of the earliest and the 
Nonpartisan League and the American Farm Bur(‘au Federation are the latest. 
It is intended to show in what way tliey have promoted the cooperative elevator 
movement. The plan of organization of hn^al associations and the scope of 
their activities, also questions dealing with their internal management, incor- 
poration, provisions of by-laws, volume of Imsiness carried on, and distribu- 
tion of profits, are discussed in detail. It is pointed out that certain definite 
economic results have been achte\ed in the way of raising prices of grain, 
maintaining competitive conditions, and effecting sa\ings in the cost of han- 
dling grain. These cooperative organzations are held to have been rural social- 
izing agencies as well. Factors of success are lo.\al membership, efficient man- 
agement. and organized, centralized effort. 

The present is looked upon as a ‘‘critical period in the history ot the co- 
operative elevator movoinont — in the sense that its future growth or retarda- 
tion Is closely hound iq) with the success or failure of the plan devised by the 
* Committee of Seventeen ’ and finding application in the U. S. Grain Growers, 
Inc.” 

Addresses on cooperative marketing, A. Sapiro {T(tronto: Ontario Dept. 
Agr., 1922, pp. S-16, 26~S0 ). — Two papers are here noted. 

Benefits of vooperation defined. — It is held a fundamental condition of suc- 
cess In cooperative marketing that organization be on the commodity basis. 
Orderly marketing of merchandising as opposed to dumping is said to depend 
upon inspection and grading to improve quality, getting the proper type of 
package, and extending the marketing period, first as to time, next by extending 
the marketing as to place and location, and then by controlling the movement 
of the crop by considering the supply at the point of consumption Instead of at 
the point of production. 

Points in the California plan . — The principles set forth above are restated, 
and it is held that they will cause the price to be fixed on the basis of the 
supply at the point of consumption. The organization of Burley tobacco grow- 
ers on the long-term contract, internal-pooling plan Is described. 

The relation of the Government crop reports to marketing, L. M. Esta- 
BROOK {Rati. Assoc. State Marketing Off. Proc., 3 {1921), pp. 18-24). — ^This out- 
lines briefly some of the contemplated improvements in the Government crop- 
reporting service. 

Weather, Crops, and Markets {V. S. Dept. Agr., Weather, Crops, and Mar^ 
kets, 2 {1922), Nos. 10, pp. 193-208, figs. 4; II, PP. 209^22j^, figs. 5; 12, pp. 
225-256, figs. 4; 1$, pp. 257-280, figs. 3; 14, PP- 281-296, figs. 2 ). — ^Temperature 
and precipitation charts for the weeks ended August 29 and September 6, 12, 
19, and 26, respectively, with weekly summaries of weather conditions, are pre- 
sented here, as well as the usual tabulated weekly reports of receipts and 
prices of Important products, the position in the markets of particular com- 
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modi ties, foreign market prospeets, and reports on crop condition. The Sep- 
tember crop reix>rt contained in No. 12 includes the usual tabulated summaries 
of crop conditions and the estimated farm value of important farm crops, live 
stock, and other products, and averages of prices received l)y producers. A 
summary of foreign crop prospects prepared as of September 33, 3922, is given 
in the same number. 

Introduction to rural sociology, P. L. Vogt (New York and London: 
D. Appleton Co„ 1922, \2, cd.], pp, XVIA-i57, fipn, 24). -This is a second 
edition, slightly revised and enlarged, of the work previously noted (E. S. K., 
88, p. 89). 

The rural mind and social wedfare, E. R. Gboves {Chicago: Univ. Press, 
1922, pp. XIV-\-205). — An analysis is made of the social experiences and the 
social psychology of country people. Chapters are devoted to discussion of the 
rOle of the instincts In rural social life. The author deplores the lack oT ade- 
quately trained and paid leadership, cultural opportunity, and professional 
standing for its ministers and the insufficient equipment so characteristic of 
rural churches. It is urged that tJie country church and any other agency 
working toward rural social organization must give due regard to the charac- 
teristic psychology of the rural population. 

[Swgg«>sted activities for county and city interracial committees, with 
reference to rural problomsl (In Cooperation in Southern Communities , — 
Suggested Activities for County and City Interracial Committees, edited by 
T. J. WooFTER, JR., and I. Fisher. Atlanta, Ga,: Coinn. on Interracial Coop.^ 
1921, pp. 21-23, 50-54) • — Two pap(‘rs are here noted. 

Improving rural schools, J. H. Dillard.^ — It is xirged that local committees 
of the interracial commission may bring about better accommodations, better 
terms, and better teachers for rural colored stdiools. 

Rural recreation, L. T. Larsen. — Certain community activiti(‘s are suggested 
to which the school building may he adapted. Possible ditlumlties that may 
be met with in the introduction of organized play in rural districts are out- 
lined, with suggestions as to how to meet them. 

Uses of rural community buildings, W. C. Nason (17. S, Dept. Agr., Fann- 
ers' Bui. 127 If {1922), pp. 32, figs. 15). — Certain community buildings include<i 
in a study previously noted (E. 8. II., 42, p. 489) are cited in groups accord- 
ing to the activities for which they were most often used, as economic, political, 
religious, social, hygienic, athletic, and special. Brief descriptions are given 
of comiiiiinity buildings constructed or acquired under a variety of conditions 
and serving different types of communities. Those chosen as examples are 
buildings serving a farming community emphasizing the county agent feature, 
another the farmers’ clubs, others the stock show, the hre department, war 
memorial, motion picture, commercial club, and church control features. 

AGEICULTFEAL EDUCATION. 

Report on tbe work of the Intelligence Department of the Ministry for 

the two years A. D. Hare (Min. Agr. and Fisheries [London'l, 

Intel. Dept. Rpt., 1919-1921, pp. 198). — This Is the first report of this depart- 
ment of the British Ministry of Agriculture and Fisheries to be published since 
3914. The report ombrac'es not only the dealings of the Ministry with educa- 
tion and research but also all of those which attempt to Influence the develop- 
ment of agriculture by supplying the farmer with stimulus and control. It 
covers the activities with relation to agricultural education and research, agri- 
cultural training of ex-officers and men, horticultural extension, improvement 
of live stock, destru<'tlon qf rats, and control of diseases of animals. New 
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developments at certain university, departments of agi'iculture in (Ireat Britain 
are noted. Short descriptions are given of new farm institutes, residential 
instruction and demonstration farms, day courses, and other means of promot- 
ing agricultural education. Advisory work at institutions having an agricul- 
tui'al depai’lrnent is outlined, and schemes for the training of ex-service ofiicers 
and men are described in detail. The rema-nder of the report consists of de- 
tails of demonstrations carried out in horticulture and live-sto( k improvemcuit. 

A course to train specialists in agronomy, D. W. IIouekjson (»sY/. Ag?\, 2 
{1922), No. 10, pp. S28-331). — Agronomy is divided into three main groups of 
erops, soils, and jdant breeding, and several courses are listed under each. 
Tile nmnlier of (Tedil liours required for degree w'ork is held to he from ]3() 
to and tile distrilmtion of these among the several courses is outLned. 
PrereqiiisiP's ol eaeli of the courses and the di.stribution of studies through a 
four-yf‘ar < onrse is similarly presented. The points are marie that any one 
of the tliree groups would fit a student as a teacher of agronomy, and that a 
^pcM ialist ill any one ol tlie groups has suflicient foundation tor advaiu^e work 
ill that direction. Clertain sciences are held to be fundamental to each of the 
groiqis. The student specializing in crops should take more botany than is 
required and in soils more chemistry. Those intending to pursue graduate 
study should take more mathematics. 

The function of the college marketing course in relation to marketing 
problems, T. Mackiin {Natl A.s.soc. State Marlviiao (fff Proe., {1921), pp. 
37- 42 ). — This function is held to he to jirovide jiersonnel acquainted with 
facts and policies and equipptKl to carry on marketing work. 

A village history exhibition as an educational factor: An example from 
the Weald of Kent, (T PAving {Jour. Mhi. Agr. [fAMdon], 29 {1922), No. 7, pp. 
617-622), — This is an account of a sucees'^fnl local history exhiiiit held hy a 
Milage club in Kent, Kngland. It accomplished the punxise of raising funds 
for the club, but mon* than tliat servtHl to turn the attention of the comiminity 
to its own history and to draw' the people together in a common interest. 

Debates, plays, and comm unity music for rural social organizations, 
O. J. Ste\ensc>n {Ontario Agr. Col Spec. lUiL, May, 1922, pp. fig. 1). — 

Suggestions are offered for debates, arranging and rehearsing i>lays, and 
encouraging c‘(auiiuinlty singing. Lists of debatable subjects and of suitable 
plays are given. 

Arbor Days and Bird Days, T. E. Finegan {Ifarrlnhurg: Penn. Dept. Pub. 
fmtr., 1922, pp. 60, fign. 42). — Information on birds, trees, and shrubs of Penn- 
sylvania is as.semhled here for use in promoting the observance of Arbor Day 
and Bird Day among the children of the public schools. 

Home economics in the elementary and secondary schools, A. K. Hanna 
{Boston: Whitcomb d Barrofcs, 1922, pp. — This textbook is planned 

primarily for students in si>eeial metliods courses in home economies in colleges 
and normal schools. It is expected that students wdio use this book will have 
completed the prerequisite courses In foods, elotldng, shelter, household manage- 
nieut, etc*., as well as courses in education whivii have given them the elements 
of educational metluxls, principles, and administration. 

Part 1 is devoted to the subject matter and methods of home economics. 
Methods of using the home project in leaching home economics are discussed, 
as well as laboratory methods, motor training, and the use of textbooks and 
laboratory manuals. Other chapters in tliis section are de^oted to praerleal 
teaching problems In connection with food and its preparation, food selection, 
sewing, the selection of clothing, the house and its selection, and household 
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ii aniigoiiient. Part 2 deals with the status" of home economics in the schools, 
aims of teaching, home ecomaiiios in vocational and liberal education, and the 
natural and social sciences and art, coordinated with home economics. A 
chapter is devoted to the content of courses in elementary schools and secondary 
courses, and the appendix contains an outline of a course suggested as a 
rcciuired unit to he offered in the ninth or tenth grade. 

The evolution of a nutrition class program, G. G. Mtjdge {Jour. Home 
Eeon., 14 (1922), No. .9, pp. article describes briefly a method 

of procedure in nutrition class work, outlining the subjects of a series of 
8i)ecial class lessons for undernourished children in the first three grades of 
the public school, conducted by the American Ued Cross in two neighborhoods 
in New York City, and noting also the procediii'e with an entire third*grade 
class. 

MISCELLANEOUS. 

Thirty-fourth Annual Report of Illinois Station, 1P21, E. Davenpokt 
{lllinoiH tHa. Rpt. 1921, pp 20). — This contains tlic organization list, a financial 
statement for the fiscal year ended .Tune 30, 1921, brief notes as to the i)rincipal 
linos of work, and a list of publications of the year. The experimental work 
reported and not previously noted is for the most part abstracted elsewhere 
in this issue. 

Thirtieth Annual Report of Oklahoma Station, 1021, C. T. Dowell 
{Oklahoina. Sta. Rpt. 1921, pp. S2, S). — ^This contains a report of the 

director on the work, publications, and needs of the station and a financial state- 
ment for the fiscal year ended June 80, 1021. The exi)erimental work reported 
is for the most part abstracted elscwlmre in this issue. 

Annual Report of Porto Rico Insular Station, 1021, E D. Cor/>N et al. 
(Porto Rico Dept. Agr. and Labor Sta. Ann. Rpt., 1921, PP- — This c‘()ntalns 
the organization list, a report by the dire(‘tor for the fiscal year <’nded .lum' .30, 
1921, and departmental reports, the experimental features of \vIiU‘h are for 
the most iiart ahstraded elsewhere in this issue. 

Quarterly Bulletin of the Michigan Experiment Station, edited by R. S. 
Shaw and E. B. Hill (Michigan Sta. Quart. lUil., 5 (1922), No. 1, pp. 46, 
figs. 18). — In addition to articles abstracted elsewhere in this issue, this number 
<»ontains the following: The Future of Pork, and Wool ami Mutton Production, 
both by ft. A. Brown; Great Increa.se in Alfalfa Acreage, Michigan-grown Al- 
falfa Seed, and Cleaning up Ch>ver‘Seed Fields, all by J. F Cox; and A^ian 
Tiiberciikjsis, by H. J. Stafseth. 

Monthly Bulletin of the Ohio Experiment Station (Ohio Sta. Mo. Bui., 7 
(1922), No. 7-8, pp. 106-136, figs. IS). — ^Thls number contains, in addition to 
several articles abstra(*ted elsewhere in this issue and miscelluneous notes, au 
article entitled The Fall Wehworm, by J. S. Houser. 

Bimonthly Bulletin of the Western Washington Station (Western Wash- 
ington Sta. Bimo. Bui., 10 (1922), No. S, pp. 49-6i, figs. 18).— In addition to 
articles abstracted elsewhere in this issue, this number contains brief articles 
entitled Fall Berry Field Practl<*e.s, by J. L. Stahl: Home-grown Kale and 
Mangel Seed, by M. E. McTkdiam : and Mosaic, a Serious Disease ('f Potatoes, 
by A. Frank. 



NOTES 


Kansas College and Station. — Dining tlie biinnium Mided June 30, 21 ugri- 
cultural organizations held one or more meetings at the station. Each of 17 of 
these organizations held two such meetings. It is estimated that indivhiiuil 
visitors, plus the attendance at these meetings and at the two “round ups” 
and one Sorghum Day held at tlie Tlays Ilram*h Station, and two h'eed(*rs’ 
Days held at Manhattan, nimiliered more than 20.000. Dn October 25 a paity 
of 350 members of the Kansas Bankers’ Association visited the college and 
station. 

Experiments with Sudan grass as a pasture crop for dairy cows, which have 
been eonducte<l at Manhattan and at the four branch stations at altitudes of 
1,(XK), 2,000, 2,500, 3,(K)0, and 3,000 feet, have shown that this grass is a highly 
reliable and valuable one for pasture juirposes in practically (‘very section of 
the State. Under reasonably favorable conditions of care and management its 
carrying capacity seldom is less than one cow per acre for 90 days. One of 
the chief values of Sudan grass as a pasture croj) in Kansas is that it supplies 
abundant pasturage at a time of yt‘ar when most other plants supply little or 
none, viz, during late summer and earl> autumn. 

A ste(»r feeding exp(^riment covering a tive-months period has been compU^ted 
(luring which some int(‘resting observations were obtained on the use of salt. 
During tlie exp(3riment the salt (.consumption of sheers receiving corn silage 
without hay averaged 46 03 lbs. i)er head, or three times that of steers in a 
comparable lot which were fed alfalfa ha> alone and which consumed an 
average of 15.59 lbs. of salt i>er head. 

Massachasetts College, — Charles AV. Keiiijj has been appointed Held pro- 
fessor in teacher training. 

Nebraska University and Station. — A beef cattle barn for the department 
of animal liusbamlry has just been completed. This barn is 38 by 128 ft. with 
an annex 24 by KKl ft,, is built of hollow tile and stucco, with yards attached, 
and has provision for hay and grain .storage. The cost of the barn was 
approx Innitely $30,000. 

Ohio Station. — W. F. Rofkar, a 1922 graduate of the Ohio State University, 
has been appointed assistant in horticulture vice Paul Thayer. 

Oklahoma College and Station.— Dr. Lowery Laymon Lewis, associated 
with the veterinary work of the institution since 1890, died September 20 at 
the age of 52 years. 

Dr. Lewis was a graduate of the Texas College, also rtreiviug the M. S. 
degree from the same institution in 1893 and that of D. V. M. from tlie Iowa 
College in 1896. His Initial appointment in Oklahoma was us i>rofessor of 
veterinary medicine and State veterinarian, hut in 1899 he also became pro- 
fessor of zoology and station bacteriologist, and in 1901), dean of the school of 
veterinary medicine. In 1913 he was also appointed dean of the school of 
science and literature, and in 1921 dean of the faculty. He served as acting 
president of tlie college and acting director of tlie station in 1915. Among the 
subjects of reseai’ch studied by him >v(*re those of punisiticides, anthelmintics, 
and disinfectants, the prevention and control of hog clioleru and tubercnlosis, 
and more recently sterility in live stock. 
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Assoriation of Feed Control O/Rcials of the United States. — Tlie four- 
teenth annual meetinpj of the association, held at Washington, D, C., on 
November 33 and 14, 1922. was attended by officials from 19 different States, 
as well as representatives from Canada, the U. S. Department of Agriculture, 
and commercial interests. A short address of welcome was given by the 
Secretary of Agriculture, extending the services of the Departnu'ut to the 
association. 

The address of President W. F. Hand of Mississippi was centoreil about 
better uniformity in feed legislation, labeling, and registration of feeds in the 
different States, and the main discussions of the association seemed to indicate 
that all were in favor of cooperation to increase uniformity. Types of labels and 
registration blanks were presented which it was thought would be a(*cepted by 
nearly all the States rei)resented. Pa|M*rs were also presented as follows: The 
Developmeiit of Modern Organization for Kegulatory Work, by AV. tJ, Campbell: 
The Importance of Hay in the Kations of Dairy Cows, by K. B. Meigs; The 
Milling of AVheat Flour with Special Ueference to Fecfl Production, by H. 
Snyder ; and The Feed IMaiinfacturer’s View of Some Pressing Problems in 
Feed Control AVork and Administration, by F. L. lirown. 

For the coming year the following officers wen^ electetl: President. H II. 
Hanson of Delaware; vice-president. IT. A. Halvorson (»f Alimu'^^ola; and 
secretary-treasurer, A. W. Clark of New York. J. K. Ha>\vo(Hl of tl'e lUireau 
of Chemistry, U. S. Department of Agriculture, and J. AA’ Sami)le of Tennessee 
were elected as the remaining members of the <‘X(H*utive committee. 

I'arm Institutes in Great Britain.— The inunher of these institutions in 
England and AA'ales tms now been inereased to twelve. Two of tlnun, the 
Cliadaci'e Agricultural Institute, Suffolk, and Monmounthshire Agricultural 
Institution at Csk have been established through funds supplied l)y private 
individuals, but the remainder are maintained hy the county councils witli 
financial assistanee from the Ministry of Agriculture and Fisherie.s. 

Instruction at the iustituU*s is mainly of secondar.v grade, usually covering 
the six winter months imt in one or two eases extending over an entire year. 
In m<»st cases, the summer is de\<ded to instruction in dairying and related 
lines for women The institute is also the headquarters of the county staff 
of agricultural lecturers and serves UvS a center for demonstrations. 

Proposed National Poultry Institute in Great Britain. '“Announcement is 
made tliat the l>e\elopment < Vmunissioners of (4r(‘at Britain have approved 
the expenditure of fl9,5(K) for the establishment of a National Poultry Institute. 
This grant is conditioned on the raising of £6,500 from the poultry industry it- 
self. About £6,0(X) per annum l.s also exp(*cted to be granted from tlie Develop- 
ment Fund for maintenance. 

Miscellaneous. — A recent issue of Science notes that in the will of Prince 
Albert of Monaco, who died June 26, bis farm at Sainte Suzanne has been 
hfft to the French Academy of Agriculture. The wish is expressed that the 
farm should be maintained as a place for agricultural experiments to demon- 
strate what science can obtain from sterile lands. 

The French Ministry of Agriculture Is requesting an annual grant of 500,000 
francs for the purpose of instituting, in agricultural colleges and schools and in 
rural communes, moving picture apparatus to be used for the popularization of 
scientific agrhmlture. 
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Willard, II. H.. 713. 

Willard, H. S., 499 
Willard, R. E., 294. 

Willcocks, P. Cm 266. 

Willey, 0. R., 236. 

Willey, Fm 642. 

Williams, C., 296. 

Williams, C. Bm 620, 627, 
648. 

Williams, C. O.. 497. 
Williams, D. W., 474. 
WilUams, J. R., 203. 
Williams, M. B., 198. 
WlUlams, R. D., 226, 829 
Williams, R. H., 278. 
Williams, R. 8., 380. 
WUllams, W. L., 80, 786. 
Williamson, J. W., 76. 
WUliamsou, M. M., 360. 
WllUs, L. Gm 700. 

WlUls, R. L., 140. 

Wlllstatter, 9. 
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Wilson, B. S., 182. 

Wilson, Ellwood, 41 
Wilson, Elsmer, 598. 

Wilson, G. Hm 300, 669. 
Wilson, H. Fm 67, 667. 
Wilson, I. D., 699. 

Wilson, J., 866. 

Wilson, J. A., 9. 

Wilson. J. F., 666, 669. 
Wilson, J. W. (Providence, 
R.I.),868. 

Wilson, J. W. (8. Dak.), 
100, 497, 800. 

Wilson, Mm 164, 652. 

Wilson, R. Em 716, 889, 89a 
Wilson, R. M., 700. 

Wilson, R. Sm SOO. 


Wilson, 8. Jm 13. 

Wilson, Tm 296. 

Wilson, T. R. C., 289. 
Wlnchell, A. N., 510. 
Winchester, H. B., 279, 498. 
Wineland, G., 240. 

Wingard, 8 A., 644, 843. 
Wiuge, 6., 667. 

Winkler, 649. 
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Winters, N. B., 216 
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Wise. J. A . 888 
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Woglum, R. 8., 168. 

Wohack, Fm 605. 
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Wolcott. G. Nm 163, 696, 
847, 862, 865 
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Won, F. W. 76, 278. 631, 
678. 
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Wood, D. Cm 490 
Wood, II. F. A., 748 
Wood, II P., 255 
Wood, 1. Dm 191. 
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Wood, T., 356. 

Wood, T. B , 70. 
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Woodman, II. B , 77, 79 
Woodroof, J G., 197, 

Woods, A. F., 80(». 
Woodward, C. R., 198. 
Woodward, E. G., 681. 
Woodward. R. S., 709. 
Woodwell, M. N., 165. 
Woodworth, H. C., 893. 
Wooftor, T. J., JrM 890. 
Woolard. B. Wm 317, 416. 
617. 

Wooley, J. C„ 794. 

Woolman, H. M., 148. 
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Wormald, H., 546, 648. 
Wormsham, W. A., Jr., 613 
Wreushall, R., 608. 

Wright. A. Hm 410, 432. 
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Wright, Dm Jr., 213. 
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Wright, Im 492. 
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Wright. Sm 01, 168. 
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WUst, G., 616. 
Wathrlch, H., 82S. 
Wylllc.J., 794. 

Wytss, W n. de, 1C8. 

Ytiiunguchi, Y., 36. 
Yumandl, .1. 0., 317. 
Yaiikey, J. S., 800. 
YanovBky, K., 313. 
YiitM, J. E , 394. 
YotherB, W W., 860 
Young, J I C.,362 
Young, S., 501. 


Young, W. J., 844, 433 
Youngken. H. W-, 263. 
Youngmaii, W., 228 
Yusope, M., 658. 

ZaitBcbek, A., 371, 373. 
Zandc, J. K. van dt*r, 784. 
Zanon, I) V., 860 
Zappe, M. P., 140, 155. 
ZayaK E)nifqm*e, H 229 
Zolas, 82. 

Zeller, K. M , 843 
Ziegler, 834 


ZietzBchinanD, 0., 676. 

Zllra, 8. 8., 666, 768, 769, 
861. 

Zimmerley, H. H., 236, 586 
Zimmerman, H. J., 711. 
Zlpaer, J., 208. 

Zon, R , 746. 

Zachokke, 880. 

Zucker, T. F , 369, 466. 
Ziiloger, T., 696, 

Zwagerman, C., 91 
Zwoigelt, M , 651. 
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Norn — Tile abbreviations “ Ala.Ctol./’ “ Conn. State/" “ Mass./" etc., after entries refer 
to the publications of the respective State experiment stations; “Alaska,” “ tiuam,’; 
'• Uawall,” “ P.B./’ and “ V.I/" to those of the experiment stations in Alaska, Guam, 
Hawaii, Porto Uico, and Virgin Islands; “Can.” to those of the experiment stutiony in 
Canada ; and “ U.S.D.A,"' to those of this Department. 


Abaca distribution, relation to soil and cli- 
mate, 809. 

Abortion — 

in cattle, 387 ; Ark., 787 ; Conn. Stores, 
386. 

in cattle and mares, Minn., 888. 
in cuttle and swine, relationship, 880 
in cattle, immunization studies, 486, 
786, 7S7 ; Wis., 482. 
in swine, Ark., 787 ; Calif., 684 ; Wls., 
482. 

in swine and cattle, relationship, 880. 
in swine, etiology and control, 186. 
paper on, 280, 288, 
relation to human health, 85. 

(See alHo Baoillm abortus and Bacte- 
rium abortus.) 

Acacia arabica, seed treatment, 241. 

AeaiHa vUlosa , suitable for planting with 
teak. 241. 

Acarapis tcuodi — 
notes, 668. 

relation to Isle of Wight disease, 657. 
transformations, 857. 

Accessory food factors. (See Vitamins.) 
Accounting, farm. (Ncc Farm accounting.) 
Aoei* spp., reproduction in, 126, 
Act‘to-arsenite of copper, new preparation, 
758. 

Acetyl values, determining, formula, 811. 
Aohorion schoenl&inii, notes, 678. 

Acid— 

Osh, effect on soil acidity, E.I., 519. 
number determinations, 202. 
phosphate. (See Superphosphate.) 
stools of breast-fed or bottle-fed In- 
fants, cause, 463. 

Acids — 

amino. (See Amino acids.) 
and minerals, equilibrium studies, 218. 
effect on carbon-dioxld-comblnlng power 
of blood plasma, 64. 
effect on clay, 722. 
effect on germination, 627. 
effect on heat production, 68. 
fatty. ( Se 0 Fatty adds. ) 
in wheat varlettes, 222. 

Acorn weevil, control, Ohio, 859. 


Acrospeira mirahilis and Sptrobpota cas- 
ianeac. Identity, 541. 

Actinomyces scabies — 
control, N.J., 150. 

notes, 248 ; S. Dak., 448 ; Wis., 841 
Acysta perseae, notes, U.S.D.A., 157. 
Adelphocorus rapiduSp notes, N.Y.Cornell, 
848. 

Adina cordifolia, description and distribu- 
tion, 43. 

Adlay, food value and uses, 163. 

Adlay, review of literature, 164. 

Adsorption at llquld-vupor and llquid-Hquld 
Interfaces, Kaus-, 407. 

Aecidium schwcinfurthii, notes, 641. 

Aedes spp., chemotropism, N. J., 553. 
Aegeria opalescensp control, 860. 

Aerial forest surveys, 41. 

Aerology, (fe'oc Atmosphere.) 

Afforestation. (See Forestatlon ) 

Agar gel, gross structure, 327. 

Agaves, fiber, poling in, 33. 

Aggregates, road ( See Road mat erials. ) 

Agricultural — 

Ijank of South Africa, report, 894, 
chemistry. (See Chemistry.) 

Club, treatise, 394. 

clubs, Junior, manual, 598. 

college.s. (See Alabama, Arizona, etc.) 

colonization. <i8ee I^and settlement.) 

colony at Woodbine, New Jersey, 495. 

conditions — 

in India, 296, 796. 

in Union of South Africa, 894. 

in United States, 296. 

(See also Agriculture.) 
cooperation — 

in Czechoslovakia, 597. 
in Japan, 95. 

In New South Wales, 96. 
cooperative societies In India, 697. 
cooperative societies In Porto Rico, 697. 
credit — 

conditions, 295. 
in United States, 692. 
societies, 93. 
societies In India, 96. 
ecology, U.S.D.A., 418. 
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Agricultural — Continued. 

oconomicR. (See Rural economics.) 
oducatioiJ — 

elementary* in New Brunswick, 
29S. 

for farmers, 97. 
in Algeria, 496. 

in Belgium, reorganization, 194, 
798. 

in Canada, 499. 

in Federated Malay States, 698 
In Great Britain, 896. 
in St. Lucia, 298. 

In Union of South Africa, 698. 
in United States, 494. 
of Rhodesian natives, 194. 
vocational, in hlgh-school programs. 
495. 

vocational, under Federal Board, 
396. 

(See also Agricultural Colleges, 
Agricultural instruction, Agri- 
cultural schools, and Vocational 
education.) 

entomology of Brazil, 253 
experiment stations. (See Experiment 
stations. ) 

extension, cooperative, U.S.D.A., 496. 
implement industry, effect of agricul- 
tural depression, 296. 
implements, 391. 
instruction — 

elementary, farm projects in, 696. 

for Argentina, 495. 

in Canada, 897. 

in China, 696. 

in Dominica, 496. 

in Dutch East Indies, 695. 

in Ireland, 697. 

In Spanish rural schools, 200, 
in St. Lucia, 298. 
in United States, 597. 

In West China Union University, 

200 . 

use of community resources in, 
299. 

(See also Agricultural education.) 
investigation, popularization, editorial, 
101 , 
laboi' — 

and wages in Norway and Sweden, 
894. 

In wheat belt, U.8.D.A., 192. 
minimum wage rates, 396. 
shortage, causes, Minn., 797. 
status in Belgium, 693. 
wages, analysis, Minn., 796. 

(See also Labor.) 

lease contracts In Prussia, regulations 
for protection, 691. 

limits of population in United States, 
696. 

machinery — 

analysis of belt speeds, 688. 
and Implements, 190. 
cooperative use In Germany, 894. 
draft investigations, Nebr., 792. 


Agricultural — Continued, 
machinery — continued, 

manufacture and sale, U.S.D.A,, 
190. 

studies, Iowa, 792. 

(Sete also Thresher.) 
materials, micro-nitrogen det(‘rmlna 
tion In, 310. 

Organization Society, 394. 
prices and present situation, 296. 
production, world, position of ('zeclio 
Slovakia in, 395. 
products — 

changes In prices, 1195. 
marketing. (8ct; Marketing.) 
of Friesian farms, 894. 
of Idaho, standardization, 393, 492 
prices, Minn., 797. 
regions of Portugal, 297. 
research — 

in Canada, 499 
in Great Britain, 896. 
national policy, 297. 

Polish Institute for, 200 
school in Milan, 597. 
schools— 

in China, 695 

Inspection tour in France, 194 
HtatlstlcB — 

U.S.D.A., 94, 194, 395, 492, 693, 
797, 895. 
of Argentina, 95. 
of Dutch Colonies, 96. 
of Finland, 895. 
of Great Britain, 396 
of India, 298, 396. 
of Massachusetts, 95. 
of Michigan, 493. 
of Netherlands, 90. 
of New Eiiglund, 95 
of Peru, 498. 
of l»ortugal, 298. 
of Siam, 493. 
of Spain, 493. 
of United States, 95. 
time and methods of collection, 
194. 

teachers, course In entomology for, 096. 
tenancy. (See Land tenancy and Laud 
tenure. ) 

wages, methods of calculating, 295 
Agriculture — 

Act of Great Britain, 297. 

American, atlas of, U.8.D.A., 414. 
American, relation to European situa- 
tion, 296. 

and the community, treatise, 297. 
banking system for, 192. 

Department of. (See United States De- 
partment of Agriculture.) 
economics of, treatise, 689. 
financing, 296. 
in Belgium, 492, 694. 
in Czechoslovakia, application of Eight - 
hour Day Act, 892. 

in Dutch East Iadie«, development, 492. 
^ in eastern Europe, 94. 
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Af?riculture — Continued, 
in Ecuador, 696. 
in France, 297. 
in French colonies, 297. 
in French West Africa, G94. 

In Great Britain, present status, 690. 
in Greece, 111., 816. 
in Guadeloupe, 297. 
in Manitoba, relation to climate, 10. 
in Mexico, 194. 

in New York Stale, manual, 492 
In Peru, 094. 
in Portugal, 297. 
in Somalia, 697. 

in Switzerland, 294, 491, 590, 091 
in Thuringia, changes in productivHy, 
92. 

In western India. 590. 

(A'ce aUo Agilculturul conditions, 
696.) 

manual for teaching children, 799. 
occupations In, 096. 
recent decline in, cause, 297. 
valuation, bookkeeping, and calculation 
in, 695. 

Aoriolimuw ayreatis, notes, N.Y. Cornell, 848. 
AgHoiis atfiacttiij note.s, N.X.Cornell, 848 
Agro-geological bibliography, 211. 

Agronomy, hlgber education, In Belgium, 
798. 

Agronomy, specialists in, training, 897. 
Agropyion oriatatam, proliferation in, 334. 
Agrotin ypsUon. (See Cutworm, black ) 

Air lift pumps, loss of efficiency in, 887. 

Air streams in Canadian wheat region, 16. 

(See also Atmosphere.) 

Airplane timber, effect of incipient decay on 
mechanical i)ropcrtie8, 261, 

Alabama College, notes, 98, 600. 

Alabama Station, notes, 98, 600. 

Alanln, effect on carbon dioxld-combinlng 
power of blood plasma, 64, 

Alaska Stations, report, 699, 

Albumin, egg — 

adsorption in solution and at inter- 
faces, 802. 

digestion experiments, 166. 

In food pastes, determination, 611. 
Alcohol- - 

as motor fuel, 90, 189. 
effect on white rats, 277, 278. 
from tropical plants, 207. 
grain, substitutes for, 13. 
manufacture from molasses, 113, 508. 
manufacture from various residues, 
613 

production from megasse, 113. 

(See also Batyl, Bltbyl, Methyl, and 
Selachyl alcohol.) 

Alcohols, new, from Osh liver oils, 811. 

A leurooanlhua apiniferua, notes, 266. 

A legi'odes—— 

harodensia, studies, 266. 
essigi n.sp., description, 667. 
vaporariorum (See White fly, green- 
house. 

Aleyrodldae, economic, of India, 266. 


Aleyrodldae in California, catalogue, 667. 
Alfalfa- 

analyses, Conn. State, 670. 
and timothy hay, yields, Wis., 431. 
as affected by fiiiperi^hosphate, Minn., 
124. 

as cover crop. Wash. Col., 585. 
as green manure, Miss,, 217. 
as pasture crop. Ark., 776. 
as sole feed for cattle, 278. 
culture, Miss., 33 ; Okla., 33. 
culture directions, Miss., 428, 824. 

( ulture experiments, Aln.ska, 627. 
culture in North America, 529. 
digestibility and productive value, Tex., 
472 

dry and green, effect on calcium and 
phosphorus equilibrium in cows, 875. 
effect on following crop. Miss., 826 ; 
Wyo.,131. 

fertilizer experiments. Miss , 826 ; N. 

Mex., 483 ; Okla , 33 ; Wash.Col., 529 
forage, feeding value, Wash.Col., 575. 
Hardigan, description, Mich., 181. 
hardy, culture experiments, Mich., 829 
hardy varieties, Iowa, 734. 
hay, cost of production, Idaho, 593. 
hay, digestibility and productive value, 
Tex., 472. 

hay, feeding value, Minn., 374 ; Okla , 
71. 

hay, nitrogen distribution in, 10. 
hay r Sudan grass bay for dairy cows, 
Ariz . 876. 

hay, variety tests, Pa., 429. 
hybridization, 33 
inoculating soil for, Iowa. 734 
iiisect.s affecting, 055 
irrigation experiments, Calif., 63J ; 
Oreg., 131 

land, requirements, Ark , 732. 
meal, analyses, 276 ; Conn. State, 570 ; 
1ml. 47.3, Mass, 274; N.J., 671; 
N Y State, 172. 

meal, digestibility and productive 
value, Tex , 472. 
nurse crop for, Iowa, 734. 
pastuie for pigs, N.Dak., 670. 
pasture, pork-producing value, I'alif., 
573. 

pump irrigation for, Nehr , 730. 
rotation experiments, Minn., 130 
seed, weeds in, Okla., 88. 
seeding experiments, Iowa , 734 ; Okla., 
33. 

silage. (See Silage.) 
spraying, 692. 
variety tests, Minn., 180. 
weevil, distribution, Nev., 761. 
yields, Minn., 130. 

Algae — 

in lakes and roservolrs, prevention, 590. 
marine, analyses, Calif., 660. 
red, photosynthesis In, 126. 
vitamih A in, 662. 

Algaroba seed germination tests, 146, 222. 
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Alkali- 

black, formation In aoUa, Calif., 619. 
effect on brick and concrete, 690. 
effect on Portland cement, Wyo., 188. 
lands in Iraq, 811. 

lands, reclamation, 123 ; Calif., 619 ; 
N.Mex., 89. 

salts. (8ee Sodium salts.) 
soils, aluminum sulphate for, 27. 
water for irrigation, 886. 

Alkaline water, disintegration of concrete 
by, 887. 

Alkalinity, injury to plants, Calif., 620. 
Alkaloids — 

extraction from viscera, 483. 
in plants, signiflcance, 31. 
nilcrochemicai tests for, 108. 

Allorhina niUda. (See June beetle, green ) 
Almond disease, notes, 641, 647. 

Almonds, culture expeilmenta at San Anto- 
nio, U.8.D.A., 438. 

AUophila pometaria. {See Cankerworm, 
fall.) 

Alternana solani, notes, Calif., 646; S.Dak , 
448. 

Altemaria sp., notes, 754. 

Aluminum- - 

cblorid, effect on soil permeability, 20. 
phosphate as source of phosphorus for 
plants, 623. 

salts effect on corn, Ind., 147. 
salts in soil, nature, 122. 
salts, loxlc effect, Iml., 124. 
sulphate, use in clarlhc.atlon of sugar 
solutions, 112. 

sulphate, use on alkali land, 27. 
.sulphate, value for irrigated soils, 221. 
use in dairying, 282. 

Amaranthua caudatm, germination as affect- 
ed by nitrogenous salts, 523. 

American — 

Agriculture, Atlas, new precipitation 
.section, U.S.D.A., 414. 

Association of Agricultural College Edi- 
tors, 198. 

Association of Soil Survey Workers, 

210 . 

Food Research Institute, 600, 

Society of Animal Production, 75, 278. 
Amino acid — 

deficiency, relation to pellagra, 66. 
nitrogen in blood, determination, 410. 
nitrogen in urine, determination, 410. 
Amino acids — 

in animal organisms, synthesis, 563. 
in autumn leaves, Minn., 348. 
in nutrition, 865, 660. 
occurrence in milk, 201. 
of flesh, 610. 

retention and distribution, 462. 
Ammonia — 

biochemical oxidation, 421, 622. 
catalysis and synthesis, 421. 
catalysts, studies, 320. 
determination In blood, 400. 
fertilising value, S.C., 24. 


Ammonia — Continued. 

neutralization with boric acid, 810. 
production, 420. 

synthetic, plants, German and Ameri- 
can, 821. 

Ainmoniflcatlon — 

as affected by aluminum salts, 122. 
as affected by tree products, 812. 
as affected by water in soil, 728. 
of drained marsh soil, 612. 
relation to nitrogen removed by crops, 
Tex., 22. 

Ammonium — 

cblorid, effect on soil permeability, 20. 
cblorid, hygroscoplclty, 821. 
citrate, neutral solution, composition 
and preparation, 310. 
citrate solutions, analysis, 714. 
determination, 804. 
hydroxid, effect on oviposition of 
house 6y, 66. 

nitrate, effect on cucumbers, 687. 
nitrate, fertilizing value, Miss., 217 ; 
Mo., 141. 

sulphate, effect on soil acidity, R. I., 
619. 

sulphate, fertilizing value, 322, 419, 
824; Ind., 139; Mass., 218; Mich., 
143; Wash. Col., 620. 
sulphate, herblcldal value, 236. 
sulphate, hygroscoplclty, 321. 
sulphate nitrate, fertilizing value, 322, 
419. 

sulphate nitrate, hygroscoplclty, 321. 
sulphate production, 420. 

Atnphiootna vulpina, notes, Muss., 462. 
AmphiaphacHa cocoa, notes, 547. 

Amylases, studies, 408. 

Anaerobes — 

culture, method, 108. 
surface cultivation, method, 803. 
toxin - producing from LuoiUa caeawr 
larvae, 258. 

Analytical methods, standard, treatise, 108, 
801. 

Anatrochyntia falcatella, notes, 868. 

Andes berry, value, 40. 

Auemla, Infectious, equine. (See Swamp 
fever. ) 

Anemia, infectious, transmission experi- 
ments, with sheep, 688. 

Anesthetics, effect oo respiration in plants, 
426. 

Angoumols grain moth, summary, U.S.D.A., 
166. 

Animal — 

breeding and feeding, treatise, 866, 
breeding In Catalonia, 866. 

iSeealao Breeding, HybrldBcatlon, 
and apeciflo animaU.) 
by-prodnets, methods of preparation 
and manufacture, Ind., 478. 
calorimetry, atudlee, 68, 
cells, attempts to modity germ plasm, 
Wis., 476. 

chromosomes. {Sea Cliromosomes.) 
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Animal — Continued, 
diseases — 

diagnosis, preparation of sped- 
mens, Netr., 786. 
in Canada, ISl. 
in Egypt, 684. 
in India, 288, 588, 878. 
in South Africa, 288. 
papers on, 482. 

report of advisory committee on, 
678. 

treatise, 288. 
tropical, treatise, 80. 

(iiee altto specific dinfaftes.) 
feeding, principles, 70. 
foods and food preserves, 716. 
genetics and eugenics, treatise, 67. 
husbandry, promoting research in, 76 
husbandry, teaching In war time, 278. 
Industry, occupattons In, 696. 
nutrition studies, Iowa, 375, 772. 
power, efllclent use, 90. 
production in France, 297. 
t i a s u e R , fermentation - accelerating 
power, 662. 

tissues, water content in beriberi, 369. 
Animals — 

domestic, factors controlling fertility 
and fetal atrophy, 868. 
domestic, lungworms in, 586. 

Judging and selecting, formulas, 68. 
parenchymatous organs, fatty degenera- 
tion in, 80. 

pedigreed, registry of merit system, 
278. 

venomous, and venoms, treatise, 846. 
(See also Cattle, IJve stock, Sheep, 
cfo.) 

Anions, effect on permeability, 80. 

Anomala undulata, notes, TT.S.D.A., 167, 
859. 

Anopheles spp., American, larval characters 
and classification, 863. 

Anopheles spp., number of eggs deposited 
by, Calif., 665. 

Anopfaeline larvae, new thoracic appendages 
in, 868. 

Anophelism and ounicullculture, 664. 
AnoplaspU maskelU n.ap., deecriptlon, 657. 
Anthocyan. physiological rOle, 425, 

(See also Pigmentation.) 

Anthonomue — 

grondis, (See Cotton- boll weevil.) 
siffnatus, (Bee Strawberry weevil.) 
Anthastima coaoes, notes, 647. 

Antbraz*— 

badlll, Ufe history, Ia.. 486. 
in Qutada,181. 
report of bearings on, 884. 
symptomatic. (See Blackleg.) 
vaccination of guinea pigs against, 
786. 

Anthrmus muaaeorum larvae, Injury in 
wool war^ousee, 268. 


Antibodies — 

production after malleln infections, 

888 . 

production by Intratracheal Injection 
of antigen, 383. 

Antigen, Intratracheal injection, antibody 
production by, 883. 

Antlocuritic vitamin. (Bee Vitamin.) 
Antlpyrin distribution between water and 
chloroform, 16. 

Antiscorbutic. (Bee Scurvy.) 

Antiscorbutic vitamin. (Bee Vitamin C ) 
Antixerophthalmic vitamin. (Bee Vitamin 
A.) 

Antiseptics, effect on lipase activity, 803. 
Antonina australis, notes, 263. 

Ants, Argentine, In Mississippi, 260. 

Ants. Argentine, shelters for mealy bugs 
made by, 65. 

Ants, leaf-cutting, injury, 561. 

Ants, mound-building. In forest plantations, 
761. 

Ants, relation to other Insects, 367. 

Ants, white. (Bee Termites.) 

Anuraphis spp,, notes, Idaho, 769. 

Anuriella, new genus, erection. 65. 

Apanteles melanoscelus — 

Introduction and establishment. U.S. 
D.A., 68. 

life history and habits, U.S.D.A., 67 
Apate francisoa, notes, 163. 

Aphelenchus spp., notes, 846. 

Aphelinus mali — 

importation into Uruguay, 660. 
Introduction Into France, 260. 

Aphid eggs, destruction, 268. 

Aphid, new galllcolouis, on elm, 657. 
Aphldldae, new, from Italy, 55. 

Aphids— 

attacking stone fruits, control, Idaho, 
769. 

control, Calif., 668 ; Va. Truck, 286. 
distance of flight. Me., 160. 
host plant list, 361. 
new species, description, 65, 

Aphis woolly — 

notes, 263, 667. 
paper on, 849. 

parasite, importation into Uruguay, 
660. 

parasite, introduction into Prance, 260. 

Aphis — 

hrassioae. (Bee Cabbage aphis ) 
gossypU. (See Melon aphids.) 
maidis, notes, 847. 
maUfoliae, notes. Calif., 668. 
pomi, (Bee Apple aphis.) 
rumicis, biological studies, 65, 850. 
Aphyous lounahuryit parasitism by, 868, 750 
Apiaries, Inspectiotn, Conn. State, 155 
Apiculture. (Bee Beekeeping.) 

Apion spp. on beans in Mexico, 855. 
Aplanobaoter — 

micMganenee, notes, Pa., 445. 
rMgootonia n.sp., description, 761. 

susceptibility of corn types 
to, 246. 
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Apparatus — 

bubbling hydrogen electrode, 609. 

Clark hydrogen electrode, 609. 
electro titration, for determining bydro- 
gen-ion concentration, 204. 
for determining concentration of hy- 
drocyanic acid gas, N.J., 62. 
for determining hydrogen-ion concen- 
tration, 109, 204. 
for determining nitrogen, 809, 608. 
for measuring carbon dloxid in soil, 
212 . 

for measuring losses by transpiration, 
Calif., 628. 

‘ for testing penetrability of Alter paper, 
606. 

hydrogen generato.r, description, 713. 
Plauson ultrafllter, 206. 

Apple — 

and thorn ekeletonlzer, Conn.Fitate, t66. 
anthracnose, control, 248. 
aphis, control, Calif., 663 ; N T.Btate, 
466. 

aphis, rosy, control, Calif., 668. 
aphis, woolly, notes, 263. 
aphis, woolly, parasite, Importation Into 
Uruguay, 660. 

aphis, woolly, parasite Introduction Into 
Prance, 260. 
bitter rot, control, 48. 
black rot, control, Pa., 446. 
black spot, winter spore form, 649 
blister canker, control, 111., 449, 838 . 
Iowa, 763. 

blotch, control, 48 ; Pa., 446. 
blotch studies, Ind., 147. 
brown bark spot, Mont,, 843. 
canker, notes, 889, 843 ; Calif , 649. 
core rot, 546. 

crown gall, control, Iowa, 749. 
diseases, control, 546 ; Minn., 848. 
foliage, injury from sprays. Mass., 646. 
Juice, detection in fruit preserves, 807. 
Juice, unfermented, farm manufacture, 
U.S.D.A,, 608. 

loafhopper, notes, 64, 759 ; Mich., 769 ; 

N.Y.Comell, 848 
leafhopper on beans, Fla , 768. 
leafhopper on potatoes, Iowa, 756. 
measles, studies, N.Mcx.. 444. 
mildew, powdery, notes, N.Mex., 444. 
orchards, soil management. Ind., 188. 
pomace, dried, composition and dlgostl- 
billty, Mass., 278. 
red bug, false, studies, 54. 
red bugs, control, 62 ; N.Y. State, J 67. 
root borer, notes, 761 . 
roots, winter injury. N.H., 450; Nebr., 
781. 

rust control. Pa., 446. 

scab, control, 242, 855 ; Ind., 189 ; 

Mich., 440, 449 ; Wls., 446. 
scab, prevention, 646. 
scab, time for spraying, 49. 
spurs, composition, 228. 
spurs, nitrogenous content, factors af- 
fecting, Mo., 142. 


Apple — Continued. 

stem end rot, description, 848. 
sucker in Nora Scotia, control, 656. 
sucker, review of literature, 66. 
trees, length of life in West Virginia, 
746. 

trees, responses to nitrogen applica- 
tions, Mo., 141. 
wood, analyses, 228. 

Apples — 

blooming data In Nova Scotia, 642. 
breeding, 238, 340, 841 ; Minn., 838. 
breeding experiments, 744 ; Iowa, 741. 
canned juices for Jelly making, Calif., 
614. 

cold-storage tests, Iowa, 741. 
compatibility of stock and scion, Iowa, 
741. 

crab. (See Crab apples ) 
culture, Colo., 489. 
culture experlmenls, Alaska, 684. 
dried vitamin C In, 62, 268 
dusting and sptaying experiroenfs, 
Mich., 439. 

effect of shading, N.FI , 437. 
export, maturity for shipment, 238. 
fertilization by bees, 128. 
fertilizer experiments, Ark., 739 , 
Mich., 142; Pa., 437. 
fertilizer experiments. Interpreting ybM 
records. Pa., 640 
fruit bud formation, N.FI., 436 
lnjurie.s to, N.Y.Comell, 768. 
insects affecting and re.sultlng senrs, 
N.Y.Comell, 767. 

Insects deforming, Pa , 161. 

Internal browning, cause, Calif,, 649. 
pectin in, determination, 610. 
pollination studies, 743 ; Calif., 639. 
propagation project. Pa., 438. 
pruning experiments, Ind , 138 ; Ohio, 
141. 

pruning, fall v. spring, 838. 
root development as affected by soil 
management, 341. 

sacking, effect on keeping quality, 832. 
seedling growth, 341. 
spray residue on, II.S.D.A., 860 
spray schedule, N.J., 140 ; Ohio, 140. 
spraying experiments, Mich., 449 ; Pa., 
446; Wls., 446. 

spraying in no crop seasons, Ark,, 748. 
spraying v. dusting, Conn. State, 140. 
stocks for, 288. 
unusual injury to, 328. 
varieties, Mlcb., 140 ; Miss., 288. 
varieties, frost resistant, Ohio, 148. 
varieties, leaf characters, Mass., 641. 
vinegar-making properties, 808. 
water core in, 342, 

Wilder medal recipient, 840. 

Apricot — 

diseases In Rhone Valley, 49. 
fruit spot, notes, Calif., 649. 
shoots, water deficit In, Calif.. 628. 
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Apricots — 

culture experiments, TT.S.D.A., 488. 
dried, antiscorbutic value, 62. 
fertilizer experiments, 339. 
harvesting and handling for shipment, 
Calif., 686. 

Industry in California. Calif., 686. 
pruning experiments. 339 ; Calif., 639. 
spacing experiments, Calif., 638. 

Btornge experiments, Calif., 639. 
sulphuring tests, 389. 
transpiration studies, Calif , 628. 
Arachidlc acid determination, 12. 

Araucaria diseases, 44 
Arbor Day and Bird Day material, 897 
Arbor vltjo leaf miner, notes, Conn. State, 
165. 

Archirileya, new genus, erection, 660. 

Artjaft miniaiuH, Mimmary, 857. 

ArpoM perfsicuM, summary, 559 
Arpituft foveiooUis on roses, 668. 

Arpyrenthin ihuU'Utt, notes, Conn. State, 
155 

Arintotehn fnittanae, notes, 758 
Arlthnietle problems, children's. 299 
Arizona Station, notes, ,300. 

Arizona Vni versify, noteg, .SOO 
Arkansas Station, report, 799. 

A rmillar w nirllni'- - 

control, 754 . Calif . 649 
notes, 546. 

Army worm, control, 65 
Armv worm on (Tnnberiies. Mass , 452 
Army wonn.^, poison Iwit for, 757 
Arrowroot starch, digestibility. 763. 

Arsenic- - 

and i'opper, iodometrlc determination, 
15 

content of leaves, fruits, and wine af- 
ter spraying, 562. 

determination, effect of nitrates or 
nitrites, 503 

in subterranean w’aters, 288. 
salts for codling moth. 551 
white, use, 58. 

Arseiiicals — 

as insecticides, 655, 
cheaper, use, 53. 
for fruit trees, 152 

In viticulture, restriction of use, 561. 
Injury to foliage, Ma.ss., 646 
organic, development of chemotherapy, 
283. 

reaction of Japanese beetle to, 66. 
toxicity for insects and hosts, Minn., 
367. 

i8c,€ aUo Calcium arsenate and Lead 
arsenate.) 

Arsphenamin, paraslticldai power, 882. 
Artichoke, plume moth, notes, 868. 
Artichokes — 

globe, analyses, Callt, 660. 
inulin preparation from, 202, 
Jerusalem, culture, treatise, 786. 

Arum bacterial disease, treatment, 542. 
AsoaHda perspioUlum In chicks, cause of 
pneumonia, Okla., 888. 


Ascarls — 

In swine, Nebr., 789 ; Ohio, 684. 
larvae, course of migration, 182. 
larvae In the brain, 284. 

AaoaHa viiulorum, notes. 487. 

Asoheraonia piaiformia^ notes, 547. 

Ascochyta disease of cotton, life history, 
Ark., 447. 

Aacoohyta oosnypii, notes, Ark., 748. 
Ascomycctes, specialization in, 844. 

Ash seed weevil, control. Ohio, 359 
Ashes, Atriplem halimufi, fertilizing value, 

819. 

Ashes from sugar refinery furnaces, ferti- 
lizing value, 218. 

Asparagus — 

beetles, notes, Conn. State, 156. 
culture. Cnllf., 687. 
vitamin B in, 267 
Aaperffilfua — 

oryzae enzym, use in clarific.ition of 
fruit juices, 206. 

spp., resistance to sunlight, 784 
Aapidiotiphaoua Introduction in 

to Italy, 660 

Aapidiotua pemtrioaua. San .Tos^ 

scale ) 

Asses, breeding In Catalonia. 866 
Asses, Improving in France, 571 
Association — 

of Feed Control Officials. 900 
of Land-Grant Colleges, eonventlon, ed 
itorlal, 701. 

of Land-Grant Colleges, notes, .300. 
of Land-Grant Colleges, officers, 800 
of Offldal Agricultural Chemi.sts, pro- 
ceedings, 108. 

A.stcr, Chinn. Septoria leaf blight on, 548. 
Asteridium fcrt^fiincum, notes, 547. 
Asteroebiton — 

n spp , description, 667. 
vapfnanofum, notes. 256. 

Aatfrocystis radicia on tobacco seed plats, 
641. 

AaympiesicUa ifidia, parasitism by, 368. 
Atlas of American Agriculture, preciptta 
tion section in, U.S.D.A., 414. 

Atmosphere — 

circulation in middle latitudes, 209 
cooling power, effect on metabolism, 
666 , 666 . 

(See also Air.) 

Atmospheric* — 

conditions, effect on barley in India, 
228. 

moisture. (See Humidity.) 
movements and weather forecasting, 
609. 

Atomaria linearis on beets, 561. 

AtriplesD halimua ashes as fertilizer, 819. 
Autoffrapha hraaaioae. (See Cabbage looper.) 
Avitaminosis, tissue respiration in, 860. 
Avocado — 

diseases, control, Fla., 650. 
lace bug, notes, t7.S,D.A., 157. 
white fly, notee, C.8.D.A., 167. 
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AvocadoB — 

analyees, Calif., 600. 
changes in composition during growth, 
U.S.n.A., 537- 

Insects affecting, 58 ; U.S.D.A., 166. 
Azoficatlon in soil, effect of salts, 516. 
Agfotobaoter — 

agile, effect of colored light, 31. 
agile, effect on plant growth, 21. 
chroocoooum in partially sterilized 
soil, 417. 

Bacillus — 

abortus and Bacillus melUensis, psitho- 
genlcity, 678. 
abortus, detecting, 186. 

{Sec also Bacterium abortus, and 
Alwrtion.) 
bi/idus, notes, 468. 
bipolaris, studies, Nebr., 787. 
bofultnuH — 

A in excretions of poliomyelitis 
patients. 169. 

characteristics and toxin, 67. 
cultural characteristics and Isola 
tion, 271. 

distribution in soil and feces, 679 
in antihog-cholera serum, 487. 

In swine diseases, 680. 
pathogenicity, 271. 
resistance of spores to dry beat. 
679. 

cholerae suis, infection of food with, 
170. 

cloacae, action on sewage, 490. 
coH, action on sewage, 490. 
coli, notes, 163, 647. 

{See also Bacterium coli,) 
gldsser, serological properties, 686. 
hemoglobinopMlus oanis, growth fac 
tors, 664. 

melitetisis and Bacillus abortus, path- 
ogenicity, 678. 

mcsentericus in unspoiled canned foods, 
203. 

tnesenttiicus ruber, action on sewage, 
490. 

neorophorus. (See Necrohacillosis.) 
nephritis ovis, description, Minn., 883. 
ovisepticus, vaccines from, use, 681. 
paratvpM alvei n.sp., description, 269, 
200 . 

paratyphosHS B, cause of epizootic 
among guinea x>igs, 188. 
paratyphosus, nature and systematic 
position, 586. 

phytophthorus, notes, 8-Dak., 448. 
phooyaneus, action on sewage, 490. 
radioicoJa. {See Nodule bacteria.) 
subUlis, action on sewage, 490. 
subtilis in unspoiled canned food, 208. 
suipestifer, infection of food with, 170. 
suipestifer, serological properties, 586. 
sutseptimts in swine lungs, 684. 

{See also Baeteriutn suiseptictm,) 
voldagsm, serological properties, 686. 
vulgarie, action on aewage, 490. 
ioclehU, haomotozlii and Its nentrallaar 
tlon, 285. 


Bacteria — 

acetone-extracted, antigenic properties, 
284. 

anaerobic. < See Anaerobes. ) 
classlflcation chart of, 526. 
cultural requirements, 584. 
for humns fertilising compounds, 319. 
growth as affected by pH, 502. 
growth as affected by plant tissue sub- 
stances in media, 425. 
growth as affected by salts, 624. 
growth as affected by vacuum, 203. 
in dairy products, effect of carbon dl- 
oxid, 111., 180. 

in milk, soil, etc. {See Milk, Roils, 
etc.) 

inheritance of acquired characters, 125. 
lactic acid, biology, 79. 
mllk-ferroentlng, studies, 282. 
propionic, ac^on in cheese, 678 
spore-bearing, In unspoiled canned 
food, 203. 

Kulphur-oxidlring, isolation, 220. 
nactcriologic culture media. {See Culture 
media.) 

Bacteriological experiment station iu Italy, 
195. 

Bacteriology — 

agricultural and industrial, textbook, 9 
soil, teaching, 97. 

Bacterium — 

abortus, cultivation, 679. 
abortus strains, comparative pathogen 
icity, Mich., 684. 

{See also Bacillus abort us and 
Abortion.) 

aoidi-propionio {d), notes, 678. 
angulatum and Bacterium tabacum, 
comparison, Conn. State, 545. 
bovisepticum, studies, 188. 
citri, {See Citrus canker ) 
citriputeale and Bacterium cilrarefac- 
iens, identity, Calif., 050. 
coli, growth as affected by salts, 524. 

{See also Bacillus coli,) 
erysipehxtis siiis, notes, 687. 
emtiosum, notes, Pa., 445. 
flaccumfaoiens n.sp., description, 148. 
phaseoli and Bacterium flaccumfacicns, 
differentiation, 140. 
pyogenes, notes, 587. 
radioioola. {See Nodule bacteria.) 
rhusiopathiae, notes, 687. 
solanaoearum, notes, 838 ; Pa., 445. 
suisepticum and swine pneumonia, 80, 
884. 

{Bee also Bacillus suisepticus.) 
tabacum and Bacterium wngulatum, 
compiU'ison, Conn. State, 546. 
tabacum, studies, Conn.State, 544. 
tuUtrense, cultlvaton on new media, 
486. 

tutarmse, notes, 659. 
tmmef Odens, notes, 45, 648. 
vasoularum, notes, 46« 

Bagasse char, preparation and standardisa- 
tion, TXT, 
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Bagworm, control, 361. 

Bagworm, new parasites of, 667. 

Baker’s mealybug, control, Calif., 663. 
Baker’s mealybug, notes, 657. 

Baking powder, carbon dioxid In, 205, 408. 
Balaninm rectus. {Bee Chestnut weevil.) 
Bamboo, alcohol from, 207. 

Banana — ' 

beetle borer, studies, 259. 
blood disease in Celebes, 50. 
diseases, notes, 8H8. 
industry, 41 

Insects of Porto Blco, 847. 

Panama disease, 50, 147. 
weevil, studies, 659. 

Bananas — 

California -grown, analyses, Calif., 660. 
ins^vets affecting, 848. 
vitamin C in, 268. 

Barberry — 

dissemination, 751. 
distribution In Pennsylvania, 32S. 
eradication, notes, Minn., 347. 

Swazey, description, 41. 

Barium chlorid — 

effect on soil permeability, 20 
effect on starch, 128. 

Bark — 

beetle control in eastern Canada, 761. 
beetles, combating in Switzerland, 665. 
borer injurious to eypre.sK, 866. 
borer, six-toothed, of spruce, 268. 
louse, oystcr-ahcll. {Bee Oyster-shell 
scale.) 

Barley — 

and oats, culture experiments, Minn., 
381. 

as effected by superphosphate, Minn., 
124. 

tts affected by weather, Minn., 116. 
as hay crop, Calif., 631. 
as nurse crop, Ohio, 137. 
breeding experiments, Calif., 648 ; Okla., 
824. 

Colsess, description, Colo., 682, 
crosses, smooth-awued, Minn., 331. 
dietetic value, 668. 
dwarf forms in, Mias., 825. 
effect on oxidation In soil, 213. 
energy value, 69, 
feed, fe<‘ding value, 278. 
feeding value, 278. 

foot and root rot, difference in suscepti- 
bility, Miim., 347. 

for export, desirable qualities, Calif., 
629. 

germination, effect of soil acidity, 722. 
ground, feeding value, Minn., 374. 
barveatlng in Argentina, 32. 
buy, feeding value, Calif,, 678. 
hay, nutritive value, Calif., 668. 
hybrid, culture, Alaska, 626. 

Indian, germination, 228. 
irrigation water requirements, Kane., 
680. 

mixed feed, analyses, 276. 

< 1967—25 4 


Barley — Continued. 

nutrition studies, Calif., 625. 
resistance to nematodes, 840. 
rotation experiments, Minn., 38fi. 
scald resistant varieties, Calif., 648. 
seed, standards, 89. 

seeding experiments, Minn., 332 ; U.S. 

D.A„ 830 ; Wis., 432. 
smooth-awned^ physiological value, 228. 
standards, Calif., 520. 
stripe, resistant strains, Wis., 446. 
supplements, Idaho, 776. 

V. corn, feeding value, Mich,, 175. 
varieties, Alaska, 627. 
varieties, characteristics and yields, 
Minn., 331. 

varieties for Canada, 823. 
varieties, new, Calif-, 630. 
variety and strain tests, plat technique, 
Mo., 329. 

variety tests, 824 ; Alaska, 527 ; Mich., 
129; Minn., 129, 130. 332, 338; 
Ncv., 131; Okla., 824; Pa., 429; 
U.S.D.A., 330; Wyo., 131. 
yields, Wash.Col , 628. 

Barn framing, braced rafter, 891. 

Barn roof, Gothic, annl^is of stresses, 191. 
Barns and shelters for cattle feeding, Iowa, 
891. 

Barns, construction plans, 688. 

Basic sing. {Bee Phosphatic slag.) 
Basldloraycetes and arboreal pbanerogainy, 
mycorrhlzal relations, 541. 

Bassia hysaopifoUa, notes, 829. 

Batrachedra amydraula, notes, 768. 

Batyl alcohol from fish liver oils, 311 
Bayer 205, value, 82, 486. 

Bean — 

anthracnose, forms, Minn., 347 
bacterial wilt, notes, 148. 
beetle, Mexican, life history and control, 
Colo., 66. 

beetle, Mexican, summary, 566. 
disease, description, 247. 
diseases, studies, 46. 
dry spot, control, 46, 
leaf beetle, notes, N.Y.Cornell, 848. 
leafhopper and hopperburn, control, 
Fla-, 758. 

I/lma, bacterial leaf spot, 350. 
rust, notes, 839. 
weevil, control, 655, 
weevil, notes, N.Y.Cornell, 848. 

Beans — 

as affected by borax, N.Il., 428. 
cost of production, Idaho, 598. 
culture, N.Mex., 388. 
growth In relation to humidity and 
temperature, 831. 
inheritance in, 524. 

Insects affecting, N.Y.Cornell, 848, 

Dima, effect of inoculation, 111., 830. 
Mokl Lima, characteristics and analy- 
ses, 826. 

pinto, digestlMUty and productive 
value, Tex.^ 472, 
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— Oontinaed. 

planted with corn» test, Miss., 428. 
proteins of, 407. 
varieties for Canada, 828. 
variety teats, 824; Wtlnn., 128, 180; 
Miss., 881. 

vascular apparatus in, 127. 
weevil Infested, control, Ohio, 358. 
yield and costs, Mich., 697. 

Bedbug — 

human parasite in stomach of, 182. 
paper on, Mich., 196. 

Be© moth caterpillar. Immunity In, 868. 
Beef— 

fifth quarter, value, .571. 
frozen, British trade in. 276. 
intensive production, 374. 
production feeds for, 278. 

(See also Cattle.) 

Beehives — 

donble'Wallefl. value, TJ.S.D.A., 658. 
planning and construction, 891. 

Beehole borer of teak, 856. 

Beekeepcrh’ Association of Ontario, reports, 

259. 

Beekeeping — 

accounting records, Mich., 697. 
handbook, 259. 

in buckwheat region, U.S.D.A., 67. 

In clover region, TJ.S.D.A., 67. 

In Switzerland, business organization 
and returns, 294. 
in tulip-tree region, TJ.S.D.A., 57. 
instructions, 659. 

notes, Can., 862 ; Minn., 862 ; Wls., 462. 
papers on, 259, 667. 

Bcea— 

acarine disease, notes, 558. 
diseases In Ontario, 856. 
effect on fertilization and bearing in 
fruit trees, 128. 
foiilbrood. ( 8 ee Foul brood ) 

Isle of Wight disease, cause, 561. 

Isle of Wight disease, relation to No- 
sema apitf and Aoorapis woodi, 667. 
paratyphoid of, 269, 260. 
queen raising, Minn., 362. 
treatise, 58, 862. 

value of nubam clover to, Ohio, 137 ; 
Okla., 866. 

winter care, Wls., 57. 
working habits, Iowa, 766. 

{Bee alsp Honey.) 

Beeswax, Indian, analyses, 808. 

Beet— 

leafhopper. control, 256 ; Cailf., 668. 
nematodes, control, 644. 
pulp, dried, analyses, 276; Oonn.State, 
570; Mass., 274; N.J., 671; N.Y. 
State, 172. 

pulp, dried, composition and retail 
price. Conn, State, 670. 
pulp, dried, energy valuet 69. 
wehworms in Alberta, 756. 


Beetle 

new bymenopterous parasite of. 260. 
North American predacious. In U.S. 

National Museum, 668. 
snout, life history, D.S.D.A., 666 
Beets — 

fertlllaer experiments, R.I., 726. 
field or fodder. ( See Mangels. ) 
nutritive value, Calif., 668. 
sliced, energy value, 69. 
sugar, (fifco Sugar beets.) 
variety tests, 824 ; MisSs., 831. 
wild, composition, 87. 

Belt speeds, studies, 688. 

Bensonberry, culture, Alaska, 634. 
Benzaldohyde, nitrobenzol In, detecting, 611 
Benzoic acid in margarln, determination, 
800. 

Beriberi — 

and Vitamin B, 168. 

in rats, symptoms and anatomical 
changes, 760 

lesions In bones of rats with, 65 
occurrence and etiology in China, 160. 
pigeon, and vitamin B, 862. 
water content of tissues In, 860. 
Berlberl-like disease in mammals, 268 
Berries. (See Fnilts, small, and Raspber- 
ries, Strawbf'rrles, etc. ) 

Berseem, culture and use In Australia. 227. 
Beverages — 

analyses, Calif, 660; Me., 764. 
bottled, Ingredients, 611. 
carbonated, preparation of fruit Juices 
for, Calif., 613. 

inspection. Conn. State, 550. 

Bihio mar(H, parasite of, 504. 

Bibliography of — 

Acer, reproduction in, 126. 
agro-geology, 211. 

alfalfa culture in North America, 629 
animal diseases, tropical, 80, 
apple pollination. 744. 
apilcot diseases, 49 
banana weevil, 669. 
bean beetle. Mexican, Colo.. 56 
?>eau8, growth, relation to humidity and 
temperature, 881. 

i>ean8^ insects affecting, N.T.Cornell, 
848. 

beehole borer of teak, 856. 
birds, 81. 
cacao thrlps, 64. 
cattle, blood morphology, 486. 
effect of lime-magnesia ratio on soil, Va., 
626, 

erythrocytes In horse diseases, 487. 
fruits, preaervatlon in transit and stor- 
age, D.fi.D.A., 880. 

FusaHum and associated fungi In cereal 
diseases, 647. 

gooseberry mildew control, 660. 
granary weevil, 669. 

Hymenoptera, parasitic, 660. 
insect carriers of plant dlseaacs, 662. 
.Tune beetle, green, tT.S.D.A., 864. 
lungworma, 587, 
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Bibliography of — CoiDitinued. 
melon fu»ario8e» 46. 
microBporidian parasites, 267. 
mosquitoes, chemotroplsm, N.J., 654. 
Myiodarla, parasitic on birds, 655. 
plant diseases, fungus, 43. 
plant diseases, insect carriers. 662. 
Psithyrus and hosts, 857. 
rural libraries, 798. 
tea leafrollers, 658. 

tubercle bacilli, avian, from a pig, 586. 
vegetables, preservation in transit and 
storage, U.S.D.A., 880. 
vitamins, 62. 

Bichlorid of mercury. (Kcc Corrosive sub- 
limate.) 

Biology — 

civic and economic, textbook, 196 
patbologlcal, treatise, 683. 

Biophysics, introduction, treatise, 868. 

Bios, relation to yeast growth, 266. 
Bioftteres javanua n.sp.. description, 761. 
Bird Day and Arbor Ihiy material, 897. 
Bird-day books, 609. 

Bird dogs, training and management, 671.. 
Birds— 

beneflclol and miHchlevous, treatise, 356 
body temperature 261. 
development of cloaca in, 81. 
of North America, check Hat. 251. 
sterllt' hybrids. 874 

“ Black alkali ” soils, sulphur oxidation In, 

220 . 

Black scale In California, control, 769. 
Bln<'kberrles — 

canned Juices, for Jelly making, Calif., 
614. 

( uUure experiments, Okla , 831. 

.storage temperature, t^alif., 640. 
varieties, Ark,, 740. 

Blackberry canker, studies, 250. 

Blackberry thrlps, notes, Fla , 666. 

Blackhead — 

fireworm. control, Masa., 462. 
flrewrorm on cranberry, D.8.D.A,, 466. 
nature and cause, 487. 

Blackleg — 

antiserum, production and potency, 880. 
hematological researches In, 384. 
vaccine, liquid, production, 880. 
Blacktongue disease of dogs and pellagra- 
like syndrome, 285. 

Blast furnace, potash recovery from, 219. 
Blastopbaga Insects, wintering, 339. 

BlaHtla germanioa, notes. Conn. State, 156. 
BUfi 9 us leucopterua. (See Cliinch bug.) 
Blister mite, paper on, 849. 

Blood' — 

ammonia determination in, 409. 
analysis and applications, 482. 
analysis, quality of sodium tungstate 
used in, 416. 
analysis, system, 410. 
calcium determination In, 14. 
catalase content as alfeeted by muscu- 
lar work, 167. 


Blood — Continued. 

corpuscles and plasma, separate analy- 
ses, 205. 

<*reatln and creatinin In, 766. 
dried. (See Dried blood.) 
inorganic phosphate in, distribution, 
466. 

inorganic phosphate in rickets, 467. 
meal, analyses, 275. 
morphology of cattle, 486. 
plasma, carbon-dloxld-combining power, 
factors affecting, 64. 
plasma, phosphate determination In, 
error In method, 714, 
sugar in, variation, 263. 
sugar determination, methods, 506. 
transfusion in horses and cattle, choice 
of donors, 879. 
ultraparticles of, 80. 
urea determination in, 612. 
uric acid determination m, 14, 315. 

Blue grass, fertilizer experiments, Pa., 429. 
Blueberries — 

cultivated, development, 642. 
culture, Mass , 441. 
wild, selection, Ml^n., 338. 

Blueweed eradication, Tex., 436. 

Body measurements, relation to vital capaci- 
ty of lungs, 164. 

Body surface art^. calculating, 166 
Bog forest in British Columbia, 836. 

Boll weevil. (*s:rc Cotton-boll weevil.) 
Bollworm. (Scp Cotton bollworm.) 

Itombua dahlbornii, biology. 260. 

Bombgit mori. (See Silkworm ) 

Bone formation, rOle of calcium In, 676 
Bone, ground, analyses, N.J., 28. 

Bone meal, analyses, Mass., 274. 

Books on — 

Agricultural Club, 394. 
agriculture and the community, 297. 
agriculture in India, 596 
analytical methods, standard, 108. 
animal breeding and feeding, 865. 
animal diseases, 283. 
animal diseases, tropical, 80 
animals, venomous, and venoms, 846 
artichokes, culture, 736, 
bacteriology, agnrlcultural and indus- 
trial, 9. 

beekeeping, 269. 
bees, 58, 302. 

biology, civic and economic, 195. 

biology, pathological, 583. 

biophysics, 363. 

bird dogs, 671, 

birds, 366. 

botany, 97. 

bread making, 261. 

bulbs, 239. 

cattle diseases, 488. 

cattle feeding. 76. 

cattle, Shorthorn, breeding, 669. 

cellulose bleaching, 207. 

cellulose chemistry, 602. 

cereals, culture, 828. 

chemical analysis, 108, 801. 
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Books on — Continued. 

chemical analysis, standard methods, 
108. 

chemistry, 201, 006, 801. 
chemistry, physiological, BOl. 
coconuts, 642, 

community civics and rural life, 598. 
construction equipment, 189. 
dahlias, 41. 

dams, design and construction, 790. 
distillation, 501. 
distillation, fractional, 204. 
drainage, 88. 

drainage and sanitation, 392. 
economics and the community, 598. 
edible fata and oils, 311. 
eugenics and genetics, 67, 
farm buildings, 91. 
farm projects, 696. 
farming, 195, 689. 
fats, 292, 811. 
feeds and feeding, 374. 
fire prevention in mills and grain 
elevators, 689. 
forestry, 346. 
fruit production, 237. 
fuels, 292. 
gardening, 195. 
gardening, ornamental, 643. 
gardens, southern, 643 
genetics and eugenics, 67. 
harnes,s repairing, 793. 
heat transmission, 390. 
heredity, 666. 

heredity and hormones, 668. 
home building and equipment, 688. 
home (‘conomics, methods courses, 897. 
hormones and heredity, 568. 
horse diseases, 483. 
hydraulics of pipe lines, 288. 
hydrocarbons and derivatives, 608. 
immunity, science of, 688. 
iniKicts, econoJiiio, 268. 

Joint-111, 688. 

land and labor In India, 796. 
landscape gardening, 746. 
leather manufacture, 609. 
live-stock breeding and f<^dlng, 866. 
lumber maniifaclure and distribution, 
640. 

material handling, 189. 
materials, strength, 389. 
raiorochemlstry of plants, 9. 
mineral Industries, 326. 
monosaccharids, identlfleatlon, 312. 
motion pictures for community needs, 
598. 

motor road transport, 791. 
nitrogen, atmospheric fixation, 820. 
nutrition, 363. 
nutrition of children, 766, 
oils, 292, 311. 

ophthalmology, veterinary. 878. 
physical fitness, assessment, 164. 
pigs, 196. 

plant biochemistry, 622. 
plant breeding, 823. 


Books on — Continued. 

plants, propagation, 235. 
pomology, 832. 
potatoes, culture, 786. 
poultry, 406, 671. 
poultry breeding, 175. 
proteins, colloid chemistry of, 501. 
protoeoa of man, 388, 
rainfall of British Isles, 511. 
refrigeration, 892. 
robber, 756, 

rural communities, 192. 

rural econopxics, 598. 

rural life and community dvlcs, 598. 

Babsovlch, H. U, 495. 

sanitation and drainage, 892. 

sewage treatment, 298. 

sewerage systems, 298. 

sheep diseases, 883. 

sociology, rural, 896. 

soil analysis, mineralogical, 810. 

soils, 817. 

steam power plant, equipment, 888. 
steel, structural, 89. 
sugar manufacture, 507. 
tanning, 609. 

textile raw materials, 208. 
timber, 442. 
timbers of India, 589. 
turkeys, raising, 276. 
vegetables, culture projects, 286. 
vitamins, 62, 768. 
wild life in tree tops, 856. 
wild life of Canada, 356 
wiring for light and power, 391 . 
wool, 670. 

Borates, elimination from American potash, 
728. 

Borax, effect on plants, N.H., 428. 

Borax, effect on potatoes, IT.S.D.A., 621. 
Bordeaux mixture — 

acid or alkaline, 260. 

casein and ammonium sulphate in, 243. 

fixatives for, 61. 

fungicidal value, 152. 

homemade, tests. Minn., 862. 

homemade, v. powders and paste, 260. 

sugar in, 242. 

Burgundy mixture, N.H„ 448. 
without copper, 646. 

Bordeaux-oil emulsion^ — 
directions, 158. 

preparation and application, 552. 

Boric acid for ammonia neutralisation, 310. 
Botany — 

in South Africa^ 525. 
specialisation and fundamentals In, 
126. 

systematic, type concept in, 28. 
textbook, 

Botflies — 

of domestic animals, summary, 555. 
of the reindeer, 257. 

Bofrpodiplodia — 

*&rghi, xiotes, 544. 
sp., notesi 547. 

Botrym gaUmth4mt, notes, 643. 
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Bots. (See Botflies.) • 

Botullnus toxin, toxicity, 467. 

Botulism — 

And ^ass disease, 166. 
equine, in Canada, 884. 

In ctiickens, 886. 
in Germany, 271. 

In swine, relation to bog cholera aiiti- 
serukn and virus, 887. 
outbreaks, 370, 771. 
prevention, 67. 

Bouillon, analyses, Calif., 660 
Boxwood, toxic properties, 448. 

Boys, boarding school, sitting height and 
stem-length. 364. 

Boys' clubs, Four-Fl, in West Virginia, 496 
Boys' pig clubs, 76. 

Brachylaena diseases, 44, 348. 

Braconidae, new species, 660. 

Brain, aacaris larvae in, 284. 

Bran, active constituent, nature of, 768. 
Bran, detection In sliorts, 408. 

(See also Corn bran, Rye bran, Wheat 
bran, etc.) 

Braxy In hares, 689. 

Bread — 

club manual, 111., 696. 
making, treatise, 261. 
wheat Kobstitutea iu, detection, 806. 
(See also Flour.) 

Breadfruit, Madagascar, description, 129 
Breeding phenomena and dice casting, 607 
(See also Heredity, nybri(li7.alion. In 
breeding, Plant and Animal brood 
Ing.) 

Sremia lactucae, notes, 851. 
liremus spp, as hosts of Valthyrus, 856 
Brewers’ dried grains — 

analyses, 275 ; Ind., 473 ; Mass , 274 . 
N.J., 670. 

composition and retail price. Conn. 

State, 670. 
energy value, 69. 

Brick disintegration a.s afftcted by alkali. 
691. 

Brine, determination of brotnid in, 713. 
British Goat Society, yearbook, 868. 
Bromcreaol purple, use as indicator, 310, 
Bromld in brines and mineral waters, <1c 
termination, 713. 

Bromld, stannic, effect on soil perinea bll 
Ity, 20. 

Bromtn figure of pulp, determination, 207 
Bromthymol blue, substitution for litmus, 
108 . 

Bronchopneumonia of swine, 186. 

Brooders, coat of heating, Minn., 378. 
Broom corn — 

culture, N.Mex., 333. 
marketing, U.S.D.A,, 132. 
seed, composition and digestibility, 
Okla., 171. 
silage. (See Silage.) 

Browntail moth, parasite of, tJ,S.D.A., 67. 
BnioeBa n.g., studies. 678. 

Bruohue ohteotue. (See Bean weevil.) 

Mfvohta (See Clover mlt«.) 


Buckeye, red, poisonous action on animals, 
Ala. Col., 786. 

Buckwheat^ — 

culture experiments, Alaska, 527. 
effect on oxidation in soil, 213. 
effect on soil acidity, 723. 
feed, analyses, 275 ; N.J., 670. 
grading, tentative rules, 826. 
middlings, analyse.^, 275 ; N.J., 670. 
middlings v. gluten feed, Pa., 478. 
notes, Alaska, 527. « 

offal, analyses, N .T., 570. 
products, analyses, N.Y. State, 172, 
proteins of, 602. 

region, beekf'eping In, U.S.D.A., 67. 
varieties for Canada, 823. 

Bud-moth, molting studies, 852. 

Buffaloes as virus producers for antirinder- 
pest serum, 386. 

Building materials, acoustic properties, 191 
Bulb.s, culture and propagation, treatise, 239. 
Bulls — 

costa and returns, N.Y.Oornell, 678 
genital infections in, 80. 
judging, West.Wash , 581. 

(See also Sires.) 

Jtunostomum triffonocephalum^ notes, Okla , 

86 . 

Bunt control, 245. 

Bunt si>ores, germination, effect of chem- 
icals, 245. 

(See also Wlieat smut, stinking ) 
Burgundy mixture, sugar in. 242. 

Burgundy r Bordeaux mixture, N IT., 448. 
Butt<’r — 

and ghee, comparison and analyses, 582. 
iM)X material, Calif , 076. 
cacao butter in, detection, 14. 
caramel flavor, cause, Iowa, 382. 
fat. (See Milk fat ) 
flavor and keeping quality, Iowa, 784 
flavor, effect of metallic lactates, 282. 
flavor in, sources, Iowa, 882. 
fiom whey, quality, Wis., 481. 
making demonstrations at Salisbury, 
380. 

making in Denmark, 282. 
making on the farm, Aria., 282. 
ouikiiig. pa. tial neutrali/aitiou of cream, 

79. 

p.i.steun7eil. significance of yea.sts and 
Oidla in, 781. 

r. cod livtu- oil, effect on deposition of 
calcium in bones, 861. 

Buttercup poisonous to live stock, Nev., 
786. 

Butterfly, awallowtall, injurious to oiange 
trees, 663. 

Buttermilk — 

as source of protein for egg production, ■ 
871. 

dried, analyses, Ind., 473. 
fat in, effect of acidity of cream, 79. 
Butternut curculio, life history, T].S.I>.A., 
656. 
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C&bbage — 

aphiB, control, 52. 

black rot, seed transmission and over- 
wintering, 850. 

blackleg, control, U.S.D.A., 149. 
breeding experiments, Pa., 487. 
clubroot, control, Pa„ 446, 
clubroot, notcBa, 44. 

clubroot, soil temperature and moisture 
relations, Wis., 446. 
culture, Alaska, 686. 

' fertilizer experiments, 322 ; N.Mex., 
437 ; Pa., 438 ; R.I., 419, 725 ; Wash., 
124. 

, Fusarium wilt, notes, Calif,, 646. 
looper, control, Va.Truck, 286. 
maggot, control, 267, 861, 362, 757; 

Ind., 166; Mich., 162; N.J., 258. 
maggot, summary, Idaho, 258. 
propagating soil for. Pa., 438. 
strain tests, Va.Truck, 685. 
tissue breakdown in, 248. 
vitamin O in, effect of cooking, 466. 
worm, imported, control, Va.Truck, 
236. 

yellows, breeding for resistance, Wis., 
446. 

yellows, description, 840. 
yellows, i*eKistant strains, 860 ; Iowa, 
749. 

Cacao — 

beans, theobromin in, 807. 
butter detection in butter, 14, 
insects affecting, 561, 
products, shells in, 312, 313. 
renewal, 50. 
root fungi, 50. 
tbrips, studies, 64. 

Cadelle, control, Calif., 664. 

Cadelle, larval stage, longevity, 856. 

Caffein — 

distribution between water and chloro- 
form, 16. 

in coffee, determination, 313. 

In tea, determination, Conn.State, 669. 
OaUtmagrostiJS canadenMs, notes, Iowa, 642. 
Calandra — 

ffroftaria. {See Granary weevil.) 
oryza. {See Rice weevil.) 
toifenata, notes, 761. 

Calcicoly, problem, 626. 

Calcium — 

and vitamin A deficient diet, effect on 
rats. 667. 

arsenate, effect on cotton boll weevil, 
U.S.D.A., 168. 

arsenate, Insecticidal value, Va.Truck, 
286. 

arsenate, use, 53. 

as limiting factor for milk secretion, 
279. 

assimilation as affected by vitamin A, 
WISm 479, 

assimilation, effect of alfalfa, 876. 
carbonate as soil solvent, 612. 
carbonate determination in soil, 18. 


Ca lei um — Continued. 

carbonate, effect on acid soil nutrients, 
618. 

carbonate, effect on aluminum salts, 

122 . 

carbonate, effect on nitrification of cot- 
tonseed meal, Tex., 217. 
carbonate, effect on wood distillation, 
208. 

carbonate, fertilising value, 512. 
chlorld, effect on soil permeability, 20. 
chlorid, effect on starch, 128. 
chlorld, use In concrete road construc- 
tion, 188. 

content of oats, relation to nutritive 
elements, 81. 

cyaimmld, fertilizing value, 822 ; Miss., 
217, 

depositing substances, test for, 566. 
determination, 804. 
determination as affected by, pH, 109. 
determination in soils, Ky., 122. 
determination in urine, 109. 
function in nutrition of seedlings, 224. 
hydrate, effect on tree growth, 120. 
in blood, 14. 

in formation of bone and eggshells, 
576. 

in plasma, 14. 
in serum, 14. 
in soils of Greece, 121. 
in vegetables, utilization by man, 763. 
oxid, effect on acid soil nutrients, 518. 
phosphate as source of phosphorus, 
623. 

removal from soil by drainage, Ky., 

122 . 

rOle in cultivated plants, 328. 
salt deficiency, effect on walnut and 
citrus, Calif., 626. 
sulphate. {Bee Gypsum.) 

Bulpbid for partial sterilization of 
soil, 417. 

{See also Lime.) 

Calf lymph, bactericidal action of dyes on. 
483. 

Calf meals, analyses, N. Y. State, 172. 
Oalifomia — 

Station, notes, 300. 

Station, report, 696. 

University, notes, 98, 300, 398, 698. 
Oaliroa aelMops, life history, D.8.D.A., 59. 
OalUgrapha eacUtmatianU, notes, 854. 
Calorimeter for use with large animals, 
865 

Calorimetry, animal, studies, 63. 

Calves — 

appetite study, 278. 
breeds, food consumption and gain, 
Miss., 76. 

crossbred, color of, 668. 
diseases, Miss., 77. 
diseases, papers on, 80. 
excretion of Indlcan and phenols, 76« 
feeding experiments, 76, 674 ; Ist., 470 ; 
Minn., 879; Miss,, 674 ; Wash., 173 ; 
Wash. Cot. 581 ; Wis., 467. 479- 
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Calve# — Continued. 

from purebrrd siret), improvement, 
Ark., 772. 

growth and nutrition Btudle«, 781. 
mauagemont, Miaa., 77. 
milk substitutes for, 278. 
newborn, blood as affected by colos 
trum Ingestion, 463. 
raising, 280. 

sine in muscle tissue, 564. 

Calymnia irapezina, notes, 551. 

Camel mango cure, 586. 

Camp cooking, 764. 

Camphor — 

scale, Japanese, in Mis.sissippi. 265. 
tree disease, 839. 

Canada experimental larms, report, 697 
Canadian Society of Technical Agricultuf' 
l.sts, 199. 

Canal liead gates, rating curves for, 090. 
Canals, irrigation. {tire Irrigation.) 
Cancer in mi(v, inheritance, 865. 

Candy manufacture, raw materials for, 508. 
Can<‘. (8'tJe Sugar cane.) 

Cane silage. {Hce Sllagti.) 

CauUerwonn, fall, natural enemies, 65. 
Cunnu starch. dlg(‘stiblllty, 763. 

(’aimed foods — 

bacteria predoiuinuting in, 203 
vitamins iii, 768. 

(J'anning industry, research problems, 718. 
(Jantaluiips, (tiee MuskmeloJis.) 

VapuotMiurn naluHnutHf notes, 546. 
Vapnoiliutn sp., notes, 889. 

(’arabao. (tive Water buffalo ) 

Caramel, decoloriza lion wiili kclpcliar, 411. 
Caraway I'honm root rot, notes, Mich , 447. 
Carbohydratt^ — 

consumption of children, 767 
content of fruit spurs, seasoual < haugcv^ 
and translocation, 729 
metabolism, 62, 306. 
metabidism of plants, Calif , 025. 

Cm rbohydrut es — 

and foi inaldebjde, syn thesis, 728. 
moisture absorptive power, 801. 
trausportation and excretion, 263. 
Carbon ~ 

arc light foj treatment of rickets, 665, 
content of soils, 722. 
decolorizing, selection, 6t>8. 

<lloxld determinations on grassed and 
cultivated soils, 516. 
dioxld, effect on bacteria in dairy prod 
ucts. 111., 180. 

dioxld, effect on plants, 128, 224, 724, 
815. 

dioxld in baking powder, 206, 408. 
dloxid in self-rising flour, 716. 
dioxld liberated in soil, apparatus for 
measuring, 212. 

dioxld loss from dough, index of flour 
strength, 261. 

dioxld nutrition in plants, 128, 224, 
724, 816. 

dioxld production in soU, effect on 
plant growth, 816. # 


Carbon — Continued. 

dioxld relation to nitrogen nutrition of 
nitro.so£ernient, 21. 

dioxld -combining power of blood 

plasma, factors affecting, 64. 
tetrachlorid, anthelmintic value, 483, 
689. 

Carbonic acid, rOle in soil improvement and 
plant nutrition, 724. 

Curiions — 

decolorizing action, 719 
reactivating, new methods, 411 
vegetable decolorizing, use, 206. 
Carnations, cultuns R.I., 144. 
Carnauba-wax palm, utilization, 16. 
Carnosin — 

determimitiou, 806. 
distribution in animals, 858. 

In muscle, effect of cold storage, 868. 
Carotinold pigmentation of the skin, 265. 
('arpet grass, note.s, Miss., 428 
Oarpocapba pomonella. {tier Codling 
moth.) 

CarpophiluH hemiplctUN, control, Calif., 
654. 

Carrot — 

nematode disease. Wash Col , 541. 
Thoma root rut, notes, Mich., 447. 
Carrots — 

culture direction.s, Minn., 334. 
nutritive value, Calif., 068 
varieties, yields, Mont., 131. 
variety ti^sts, Alaska, 527 ; Calif., 
6.31 , Minn , 332. 
while, vitamin content, 465. 

Casein — 

and liniewnter, hxatlves for Borden u.v 
mixture, 51. 

preparation and use, 115 
spreaders, value fur spraying, Ark , 
711. 

use in tungicidul spray.s, 242. 

(Ja.ssavu rooCs, alcohol from, 207. 

Cassava starch, digestibility, 763. 

{'<issiar vorrsii, notes, 839 
i’ustor — 

bean lipast', preparation, 13. 
beans, seed yield, (^alif., 631. 
oil nilulteratloii, detection, 716. 
oil plant, protein granules in, 223. 

Cat hair, microscopic studies, 81. 

Catalase — 

activity aid metaliolic ai'tivity, 857. 
activity in potato wart tissue, 354 
activity of flour, 506. 
content of blood, effect of muscular 
work, 167. 

study, filgniflcauce of medium, 711. 
Catalpa-*— 

growth as affected by locust trees, 
Pa., 442. 

sphinx, control liy airplane, Ohio, 851 
Catalysis in organic chemistry, 501. 
Catarrhal fever, malignant, treatment, 486. 
Caterpillars, hairy, conttol, 367. 

Clatloua — 

effect on permeability, 81. 
penetration into living cells, 424. 
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Cattle— 

and horseflies, summary, Nev., 458. 
as affected by buckeye, Ala. Ool., 785. 
beef, feeding experiments, 76 ; Pa., 471. 

{See also Calves, Cows, and Steers.) 
beef, raising, 278. 

beef, range experiments, Calif., 668. 
blood morphology, 486. 
blood. tranafusloD, choice of donors, 878. 
breeding, diseases, 80. 
breeding in Catalonia, 866. 
breeding in India, 668. 
bi-eeding in Llmagne, 671. 
breeding in Morocco, 671. 
breeding, Jerseys with black and white, 
279. 

breeds in Porto Rico, 173. 
breeds of PrUili, 276. 
dairy. (See Cows.) 
disease, undiagnosed, of New York, 80, 
186. 

disease, unidentified, Nev., 186. 
diseases, 280. 

diseases of reproductive organs, Mich., 
83. 

diseases, treatise, 483. 

{See dlso specific diseases.) 
fattening experiments at Vaulx-de-Cer- 
nay, 571. 

feeding, West. Wash., 876, 
feeding barns and shelters, Iowa, 881. 
feeding equipment, Iowa, 891. 
feeding experiments, 866 ; Colo., 674 ; 
Iowa, 782; Mass., 273; Mias., 674; 
Nebr., 773; Okla„ 70; S.Dak., 176; 
U.S.D.A., 171. 

{See also Cattle, beef. Calves, Cows, 
and Steers.) 
feeding, treatise, 76. 
fetal, sex ratios in, 668. 
herd testing, 280. 
identification by nose prints, 783. 
improvement in Denmark, 279. 
judging and selecting, formulas, 68. 
Kf'rry, history and description, 681 . 
maintenance reciulroment, Mo,, 468, 
mange in Canada, 181. 
of Madagascar, 875. 
parasites of, 483. 
plague, {See Rinderpest.) 
poisoning. {See Dive stock poisoning, 
Plants, poisonous, and epecifto 
plants.) 

popular articles on, 806. 
range, cause of losses, tJ.S.D.A., 469. 
range, management during drought, 
U.S.D.A., 468. 

ranges, western, fences for, 278. 
reproductive organs, bacteriology, 80. 
roughages for, Ark., 772. 

Shorthorn, bre«»ders' guide, 669. 
tick In New Zealand, 488. 
twinning in, Ohio, 178. 
unlimited silage rations for, 278. 
zinc in muscle tissue, 584. 

(S^e dUo Calves, Cows, Heifers, and 
Steers.) 


Cauliflower — 

culture, Alaska, 536. 
greenhouse, improved strains, 889. 
maggot control, Ind., 156. 

{Oeddomyia) Mayetiola destructor. {See 
Hessian fly.) 

Ceoidom^ia moselkma, notes, 560. 

Cedar chests, protection against clothes 
moth, U.S.D.A., 182. 

Cedar heart rot, notes, 848. 

Cedar seedlings, damping off, 880. 

Celery — 

bucteriosis, studies, 860. 
blanching, harvesting, and marketing. 
West, Wash., 586. 

culture, Alaska, 586; U.S.D.A., 742. 
fertilizer experiments, R.I., 419, 726. 
Phoma root rot, description, Mich., 
447. 

Sclerotinia rot, studies, N.J., 149. 
spray residue on, U.S D.A., 360. 
vitamin B In, 267. 
yellows, 350. 

Cell growth, forces concerned In, 222, 423. 
Cells— 

chemistry, rble of vitamins In, 168, 860. 
oxidation mechanisms, 62. 
plant, penetration of cations In. 424. 
{See also Animal and Plant eells.) 
Cellulose — 

bleaching, treatise, 207. 
chemistry, textbook, 602. 
determining, official method. 312 
hydrolysis, studies, Calif , 626 
wood and cotton, comparlHon, 809. 
Celyphldae species, life history, 358. 
Cement — 

as affected by alkali, Wyo , 188. 
dust, effect on plants, 749. 
manufacture and trade, 189. 

Portland, as affected by magnesium 
sulphate, 291. 

{See also Concrete.) 

Ceniaurea pioris^ notes, 829 ; Kans., 830. 
Oephaleuroa mycoideo^ notes, 764. 
Cephenomyia trompe, notes, 267. 

Oephus cinetus, summary, 762. 

Ceratitis capitata, notes, U.S.D.A,, 167. 
Oeratoma trifvrcata. {See Bean leaf- 
beetle.) 

Ceratomia catalpue, (See Catalpa sphitix.) 
Oeratotetda marlatti, parasitism l*y, H.Dab., 
461. 

Cercospora ^ — 

batatae, notes, 848. 
oofteicoia» notes, 44, 848, 889. 
sorffhi, notes, 644. 

Bp., notes, Fla., 660. 

Cereal — 

blight as affected by soil temperature, 
246. 

diseases, control, Calif., 647. 

(8e« also spedfto hmis.) 
hay, feeding value, Callt, 8T8. 
insects, control, Ohio, 808. 
plant hreoaing Insttf^sa In Italy, 186. 
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Cereal — Continued. 

rusts, studies, Minn., 847. 

al8o Rusts and apecijie hoat 
plants.) 

seed treatment with ckloropicrin, 642. 
smut. (See Smnt, Corn smut, Wheat 
smut, etc.) 

Cereals — 

as hay crops, Calif., 681. 
culture experiments, Minn., 180. 
culture experiments on dry and Irri- 
gated lands, U.S.D.A., 330. 
culture, treatise, 828. 

Dilophoepora graminie on, 45. 
pedigreed varieties, development and 
testing, Mich., 120. 
phylogeny, 520. 

variety tests, Minn., 180; Nebr., 786. 
(See also Grain and Barley, Oats, 
Wheat, etc.) 

Oeutarhpnchus aeaimiUs^ notes, 661. 
Ceutorhyuohus pleurostigma, notes, 666. 
Vhaetodiplodia diversispora, notes, 647. 
Chnctumella sp., notes, 647. 

Vhaetomium orUntaie, notes, 647. 

I'halcid flies, revision, 660. 
i'halcididae, life history, notes, 667. 
Chaicidids from spruce cones, new, 661. 
Charcoals, ad.sorptlve, decolorizing action, 
718 

t^harlock, destruction, 824. 

Chaulnioogra — 

oil, chemistry, U.S.D.A., 241. 
oil derivatives, preparation, 608. 
tree and related stMM’iea, U.8.D.A., 240. 
Cheese- — 

absorption of fiiinlgatiiig gas by, Calif., 
666 . 

action of propionic bacteria in, 678. 
Cheddar, flora of, 683. 

Cheddar, manufacture, 678. 

(iouda, from pasteurized milk, 80. 
hard, rind cancer, 678. 
making experiments, Okla., 878. 
making on the farm, 785. 
mites, control, Calif., 656. 
skipia'rs, control, Calif., 666. 

Swiss, manufacture, occurrence of glass 
che(‘Hc in, 283. 

Chemical — 

analysis, manual, 108, 806. 
analysis, standard methods, treatise, 
108, 801. 

constitution and physiological action, 
relation, 208. 

(.^bemicals — 

affect on oviposition of house fly, 66. 
effect on wood distillation, 208. 
Chemistry — 

agricultural, official methods of analy* 
sis, 204. 

agricultural, yearbook, 201. 
calendar, 201. 
colloid, applications, 9. 
colloid, of proteins, treatlBe, 601. 

dlcaonary* 801 . 
organic, cdtalysls in, 501. 


Chemistry — Continued. 

physiological, manual, 601. 
progress, 9, 201. 

research in, relation to medicine, 501 
textbook. 696. 

Chemotherapy of organic arsenicals, 283. 
Chemotroplsm of mosquitoes, N.J., 563. 
Cberlmoyas, analyses, Calif., 660. 

Cherries — 

breeding, Minn., 838. 
culture experiments, Alaska, 534 ; 
Wis., 746. 

dried, antiscorbutic value, 62 
harvesting and handling for shipment, 
Calif., 239. 

Monilia oinerea on, speciall/.athiu, 844. 
pollination experiments, 833. 
pollination studies, Wis., 746. 
pruning experiments, Wis , 745. 
sour, culture, Colo., 439. 
spacing experiments, Calif., 638. 
spray residue on, U.S.D.A., 360. 
spray schedule, N.J., 140 ; Ohio, 140. 
storage temperature, Calif., 640. 
storage temperature, effect on fungus 
diseases, 151. 

transportation rot, relation to spray- 
ing. 152 

wild, of tropical America, 833. 

Cherry — 

aphid, control, Idaho, 759 
aphid, importance, Wis., 452 
blossom buds, development and winter 
Injury, Wis., 820. 

foliage, injury from sprays, Mass., 646. 
fruit sawfly, control, Calif , 654. 
gummosls, 249; Calif., 649, 
leaf spot, control, Mich., 450 ; Wis., 
446. 

Mouilia, cause, 749. 
sawfly, control, 257, 557. 

ChestJiut black canker, (’uuse, 548. 
Chestnut weevil, control, Ohio, 359. 
Chicken — 

lice and mites, control, Ohio, 685. 
muscle, dlamino acid content, 610 
nematodes, notes, Minn., 356. 
pox, control, 283. 
pox, summary, Mich., 186. 
pox vaccine, preparation and adminis- 
tration, Calif., 685 
Chickens — 

Columbian Plymoutli Uoek, history, 378. 
function of grit in gizzard, 576. 
leg weakness in, Mich., 697. 
leg weakness in, nutritional studies, 
871. 

mineral supplements for, 175. 
vitamin A requirement, 169. 
vitamin deficiency studies, Iowa, 772. 
(Sese also Chicks, Fowls, Ileiis, and 
Poultry.) 

Chicks— 

care and management, Mont., 476. 
cause of losses, West. Wash., 476 
feeding, 877 ; Iowa, 780 ; Md., 73 ; 
Ohio, 196. 
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('hicks — Cootiniied. 

mortality, causes, 589, 
nutrient requirements, 871 ; Nebr., 781. 
sex determination at hatching time, 
878. 

weight at hatching, relation to egg 
weight, 672. 

Child labor, national conference on, 198. 
Child labor, rural, 198, 

Children — 

farmers’, schools for, 298. 
food requirements, 760. 

(See also Infants, feeding.) 
heights and weights, statistical study, 
661. 

nutrition, indices, 166, 
nutrition of, treatise, 766. 
underweight, basal metabolism, 68. 
(See also Boys, (^irlH, and Infante.) 
Chilo aimplew, notes, 357. 

Chimney.;), construction, 293. 

Chinch bug — 

control, U.S.D.A., 861. 

creosote barrier line for, Ind., 160. 

notes, 848. 

Chinese v<‘getable tallow, culture experl- 
men t.s, Calif., 631. 

Chionaspis iuonymi. (See Euonymus scale.) 
Ohionaspia pinifoUae, notes, Conn. State, 
166. 

(Chluriden) Heliothls ohsoleta. (See Cot- 
ton boll worm ) 

Chlorids, effect on starch, 128. 

Cblorin — 

content of cows and goats’ milk, 367. 
factor of pulp, determlimtlon, 207. 
removal from soil by drainage, Ky., 
122 . 

Chlorion cyanium, notes, S.Dak., 461. 
Vhlorita lyhica n.sp., description, 860 
Chloroform and wafer, distribution of 
drugs, bctwt^**n, 16. 

Chlorophyll — 

assimilation, relation to red pigment 
in algze, 127. 

factors in Allium cvpa, meudelizlng, 
822. 

relation to uroebrome, 06. 
f'bloroplciin, eff«*cl on seeds, 222, 642 
Cholesterol, new <*olor reactions, 806. 
Cbromosomc, fourth, nondlsjunctioii in, 
172 

('hronioBomea — 

aberrant, behavior In corn, 84. 

In lettuce, history and variations, 126. 
number variation in Oenothera, 126. 
of Drosophila melanogaster, rerlaed 
map, 667. 

X. as affected by X rays, 68. 

X, studies, 172. 

(Chrysanthemum rust, cause, 248. 
Ohrysoeharis Uvida, notes, 852. 

ChryA omphalua-^ 

notes, U.S.D.A., 859. 
diotpospermi, notes, tJ.B.D.A., 167. 
didpospertM, parasite of, introduction 
Into Italy, 660. 

tmebrieosm. (See Gloomy scale.) 


ahrye'opa app., notes, U.S.D.A., 159. 
Chrysophlpctia endohioHca — 
control, Pa., 444. 
notes, 354. 

Ohryeoplatpoerus ferrUi n.sp., description, 
660. 

Chrysoplatycerus, revision, 660. 

Chyle, ultraparticles of, 80. 

(''icadellldae of South Dakota, 848. 
Cicadldae of South Dakota, 848. 

Cider — 

farm manufacture, U.S.D.A., 608. 
recipes, 113. 

sweet, preservation, Mich., 614. 
vinegar, recipes, 118. 

Cimem lectularius. (See Bedbug.) 

Cionus thapsi cocoons, parasite of, 261. 
Clssus branch knots, 541. 
ristern water, source of lend contamina- 
tion, 790. 

Cltrange ^ulet\ analyses, Calif., 660 
CltraDge.s, culture experiments at Han An 
tonlo, U.S.D.A., 488. 

C'ltrlc acid, det*olorlzation, 411. 

Citrus — 

bud variation In, U.S.D A., 148. 
canker control, 846. 
canker eradication In Florida, 163 
canker in relation to structure of 
stomata, 646. 
canker, notes, 888. 
diseases and remedies, 646. 
diseases, studies, (^^allf., 650. 

(See also Orange, Lemon, etc ) 
experiment station at Liike Alfred, 834. 
fool rot, notes, 44, 848. 
groves, Irrigation, CTallf., 588. 

Industry in Florida, rOle of Mexl)‘un 
bean bet'tle in, 666. 

Insects affecting, 661. 

Jelly juice, manufacture, Calif., 509 
marmalade Juice, manufacture, Calif., 
509. 

mealybug, notes, 255. 

orchard, management, Calif., 640 

psyllid pcHl, notes, 254. 

root weevil as strawberry peat, 566. 

species In Brazil, 642. 

frees, effect of salts, ('allf., 626. 

Citrus fruit — 

black Idigbt, notes, 839. 

Juice, canned, for Jelly making, ('alif., 
614. 

C'itrus fruits — 

export, cause of wastage, 546, 
for Philippines, 884. 
from Porto Rico, legal restrictions on, 
834. 

regeneration of roots, Calif., 640. 

(See also Oranges. Lemons^ etc,) 
Cityward movement, 394. 

Cladiua isomerus, life history, U.B.D.A., 69. 
Oladosporium ' — 

oifH, notes, Fla., 660. 
herharum on cold-storage meat, 660. 
Clams, opened, analyses. Me., 764. 
O^aetoptera vUtata, notes, Mass., 458. 
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Clavlcepe — • 

cross inoculation experiments, 245. 
sclerotla, germination, 889. 

OlavicepB purpurea, loss from, 246. 

Clay — 

as an ampholyte, 608. 
behavior toward acids, studies, 722. 
characterisation, 619. 
determination in heavy soils, 118. 
Clemson College, notes, 400. 

Cleritae, synopsis, 658. 

Climate — 

as Indicated by tree growth, U.S.D.A., 
414. 

classification, U.S.D.A., 816. 
in Philippines, relation to abaca dis- 
tribution, 809. 

of Manitoba, relation to agriculture, 16. 
relatiotJ to forest fln*8 In Montana, 
U.S.D.A., 315. 

(JS’er also Meteorology.) 

Climates, tropical, variability v. uniform- 
ity in, 509. 

Climatic — 

conditions of a greenhouse, seasonal 
march, Md., 411. 
conditions of Maryland, 412. 
conditions, quantitative study from 
plant growth, 418. 

cycles and drought periods, 628 ; U.S. 
D.A., 414. 

study from annual rings of trees, 226, 
510. 

Climatological data. (Sec Meteorological 
observations, ) 

Climatology, tendencies In, 615. 

Clostridium — 

botuUnum {Bee Bacillus botulinua ) 
pastorianum in partially sterilized 
soil, 4X7. 

paatorianum increase in soils, 819. 
Clothes moth control, Mich., 668. 

Clothes moths, effect of red cedar, U.SD.A., 
162. 

Clothing — 

clubs, organization, 111., 798. 
construction, teaching, score cards in, 
696. 

Clover — 

and timothy meadow, fertilizer experi- 
ments, Minn., 320. 
and timothy silage. {Bee Silage.) 
as affected by ammonium sulphate, 
Mass., 218. 

culture and use in Australia, 227. 
culture experiments, Alaska, 627. 
ecological and pathological studies, 
885. 

effect on following crop, Alaska, 627. 
effect on soil acidity, 728. 

Egyptian. (Bee Berseem.) 
fertiliser experiments, 226 ; Wash., 
124. 

hay and shelled corn, feeding value, 
Minn.. 874. 

hay, energy value, 69. 
insects affecting, 666. 


Clover — Continued. 

.fapan, notes, Miss., 428. 

Japan, seeding experiments, Ark., 732. 
leaf weevil, notes, Ind., 156 
mite, control, Calif., 668. 
mite, notes, Idaho, 768. 
nationality trials, 227. 
need In Michigan, Mich., 196. 
notes, Miss., 428. 
planted with sugar cane, La., 427. 
red, as green manure, R.I., 725. 
red, as pasture crop. Ark., 776. 
red, bacterial leaf spot, 860. 
red, culture experiments, Mich., 829. 
red, eelworm disease, Idaho, 751. 
red, notes, Alaska, 627. 
red, pollination, 857, 
red, potassium-nitrogen ratio, factors 
affecting, 680. 

red, rotation experiments, Alaska, 527. 
red, seed, cost of production, Idaho, 
598. 

red, seeding experiments, Ark., 732. 
region, beekeeping in, U.S D.A., 57. 
root mealy bug. notes, 667. 
rotation experiments, Minn , 121. 

8ee<l, alsike, cost of production, Idaho, 
598. 

seed, depth of sowing, 829. 
seeds, indigenous, germination, 829. 
sweet, {Bee Sweet clover.) 
timothy sod, value for cut-over timber 
soils, Minn., 121. 

value for cut-over timber soils, Minn., 

121 . 

variety tests, Wis., 482. 
white, culture experiments, Alaska, 
627. 

white, fertilizer experiments, Pa., 429. 
Club work. {Bee Boys’ clubs and Girls’ 
clubs.) 

Clubroot disease, remedy, 542. 

Coal tar emanation injury to plants, 749. 
Coal tar food colors, analysis, 312. 

Cocci da e — 

of India, check list, 858. 
redescrlptlon of type species, 667. 
Coccldlosls — 

in hares, 589. 

of chicks, I'ontrol, Calif., 685. 
Coooinella arcuata, notes, 258. 
CocclnelUdae in Florida, 555 
Ooefoobacillua acridioi^m, notes, 860. 
Caooophagua oricntalta, parasitism by, 363. 
Cuvvua aciifniuatua — 
control, 58. 
notes, U.S.D.A., 869. 

Cock, pseudobermaphritic, 868. 

Cockerels, handling as broilers. West. Wash . 
476. 

Cockroaches and control, 848. 

Cockroaches, eradlcatlont Mlcb., 849. 

Cocoa — 

growth, relation to soil shrinkage, 514. 
phytln content, 866 
theobromin determination In, 807 
Cocobolo, toxic properties, 448, 
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Coconut — 

bud rot, notes, 147, 848. 
cake, energy value, 69. 
dle-back, notes, 148. 
meal, analyses, Ind., 478 ; N.J., 671 ; 
N.Y.State, 172. 

meal, effect on milk production, Calif., 
674. 

meal, feeding value, 76, 782 ; Md., 78 ; 
Wasb.Col., 676. 

, oil, vitamin A in, 661. 

palm diseases in East Africa, 547. 
palm heart rot, 168. 
palm, iusetits affecting, 848. 

' proteins, nitrogen distribution In, 201. 
rhinoceros beetle, notes, 865. 
weevil, Tahiti, notes, 761. 

Coconuts — 

dwarf, in Malaya. 885. 
fertilisation experiments, 836. 
insects affecting, 661. 
origin, 834. 
treatise, 642. 

Cod liver oil — 

antirachitic substance in, 369. 
digestibility coefficients, tJ.S.D.A., 660. 
substance in, affecting bone develop- 
ment, 666. 

V. butter, effect on deposition of cal- 
cium in bones, 861. 

vitamins in, riO."), 40,’i, TjOr*, 708, 760, 
862 

Cod roe, vitamin A in, 708 
Codfish, vitamin A in, 002. 

Codling moth — 

arsenicals for, 655. 

choice between wulnul and apple, 
Calif., 054. 

contrt)], 361, 551, 849; Mich, 440; 

Wash.CoL, 660; Wis., 451. 
development, relation to temperature, 
852. 

In Paradise region, Calif., 653. 
life history studies, N.Mex., 457. 
notes, 550, 253. 

Coelinidea parasitism by, 

S.Dak., 451. 

Coffee — 

beetle liorer, notes, 103. 
eaffein determination In, 313. 
dle-back, 839. 
disease In Surinam, 153. 
diseases, 44, 848, 838. 
insects of Porto Blfjo, 847. 
leaf blotch, notes, 889. 
leaf curl, control, 44. 
leaf disease, notes, 888. 
leef miner, notes, 852. 

Liberian, lii»e<?ts affecting, 63. 

Robiista, characteristics and use, 818. 
substitutes, use for food, 612. 

Coix, waxy endosp«^>rm in, 884. 

Cold storage — 

effect on camosin in meat, 868. 
experiment station in Italy, 196. 
plants, plans, 688. 


Coledptera— 

Kort^ Amerlean, food habits, 862. 

occurrence in human intestine. 858. 
Collar rot of fruit trees^ 162. 

Colleges. {See Agricultural colleges.) 
CQlletotrichum — - 

apaifcs, notes, 848. 
andropoffonia, notes, 544. 
oamelUae^ notes, 764. 
coffeanum, notes, 848, 889. 
gloeoaporioidea, notes, 44. 
ffoaappH, notes, 348. 
logenarium, control, U.S.D.A., 761. 
pisi, notes, Wis., 446. 
sp., notes, Fla., 660. 

Collodion membrane, fiexible, preparation, 
18. 

Colloid chemistry — 
applications, 9. 
of proteins, treatise, 601. 

Colloidal- 

particles, origin of electrical charges, 
424. 

systems, properties, 80. 

Colloids — 

and sewage disposal, 693. 
effect on viscosity of molasses, 717. 
of cane Juice, separation, 206 
Colocynth tar, medical uses, 686. 

Color — 

inheritance in crossbred calves, 668. 
inberitance In eye of Drosophila, 669. 
Inheritance in fowls, 276. 
inberitance in pea flowers, 822. 
Inberitance In phlox. Pa., 487. 
Inheritance in Horghums, 634. 
Inheritance In tobacco flowers, Calif., 
686 . 

inheritance. {See also Pigmentation.) 
measurement, laws of, 716. 
variations in Allium, 822. 

('olorado River, development, Arlz., 187. 
t'olorado Station, report, 696. 

Coloring matter In food, analysis, 312. 
Colostrum ™ 

functlon, 468. 

Ingestion, effect on blood composition 
of calves, 468. 

proteins in, determination, 716. 
(Community civics and rural life, 698. 
Community improvement, {See Rural com- 
munitieB. ) 

Complement— 

deviation reaction in tubercnlosls, 886. 
flxation methods for biological prepa- 
rations, 881. 

flxation test fbr tuberculosis. 682. 
Composites, reversion in, 825. 

Concrete— 

ftppearanee, effect of alkali, Wyo^, 189. 
brick masonry , characteristics, 686. 
dialntegratioi) by alkaline water, 887. 
draintile, stresses tn, 388, 

In peat soils, disintegration, 687. 
linings for Irrigation canals, 87. 
paving bases* plain and reinforced, 
compared, 888. 
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Concrete — Continued. 

proportioning and mixing, Mlcl^., 686. 
quantities of materials for, 686. 
road construction, use of calcium chlo- 
rid in, 188. 

roads, alkali attack on, 590. 
roads, selection of materials for, 90. 
stock ' watering tanks, construction, 
692. 

strength, relation to aggregate 
strength, 690. 

tanks, reinforced, construction, 489. 
tile In peat, durahility, 687. 
Conductivity and permeability, 622. 
Coniferous woods and hardwoods, distin- 
guishing, 443. 

Conifers — 

seedling disease, 749. 
seeds, characteristics, 747. 
seeds, storage, 146. 
soil acidity preference, 442. 
Coniothyrium spp., notes, 647. 

Conopholis, protein bodies in, 223. 
Oonotrach elua — 

peraeafi, notes, U.S.D.A., 157. 
spp., studies, U.S.D.A., 556. 

(Conserves, recipes, 113. 

Construction equipment, handbook, 189 
Convolvulus. Japanese, inheritance in, 524 
Cookies, analyses, Calif,, 660. 

Cooking and sewing, elementary courses, 
698. 

Cooking, camp, 764. 

Cooking, electrical, experiments, 764. 
Cooperation. {See Agricultural coopera- 
tion.) 

Cooperative — 

shipping and selling, fundamentals, 

866 . 

societies In India, 208. 

Copernlcla seed products, analyses, 16. 
Copper — 

aceto-arsenite of, new preparation, 758. 
and arsenic, lodometrlc determination, 
16. 

carbonate for bunt control, 246. 
determination, new method, 610. 
efliect on grape downy mildew, 153. 
fungicides, national problem, 647. 
in sprays, behavior, 260, 646. 
omission from Bordeaux mixture, 540. 
sprays, preparation, 250. 
sulphate and tobacco, preparation for 
stomach worms, Okla., 86. 
sulphate, effect on wheat, Oreg., 148. 
sulphate for algae growths, 590. 
sulphate for bunt control, 246, 

Com — 

aberrant chromosome behavior in, 34. 
adaptability to soils, Tenn., 632. 
alcohol from, 207. 
analyses, N.Y.State, 172 ; Va., 823. 
and cob meal, analyses, NJ., 670. 
and oats, analyses, N.J., 670. 
and soy beans, culture experiments, 
Ohio, 684. 


Com — Continued. 

and soy beans for silage, Ark., 772 ; 
Ohio, 634. 

anomalies in, 326, 749 
as affected by aluminum, Ind., 147. 
as affected by ammonium sulphate. 
Mass., 218. 

as affected by borax, N.H., 423. 
as atPected by Iron, Ind., 147. 
as affected by phosphatlc slag, 26 
as affected by superphosphate, Minn*, 
124. 

as affected by weather conditions, Minn., 

lie. 

as silage crop, N.II., 429 ; Va., 823. • 

bacterial disease, notes, Ark., 748. 
bacterial root and stalk rot, 243. 
belt, agricultural conditions In, 296 
Belt Meat Producers* Association, re- 
port, 866. 
borer, European — 

and sugar cane moth borer, com- 
parison, 56. 
conference, 757. 

In New York State, 852. 
life history studies, 852, 
notes, 550, 852. 
parasite of, 555, 762. 
spread in Ontario, 852. 
bran, analyses, 275 ; Ind.. 478 ; N J,, 
670. 

bran, digestibility and productive value. 
Tex., 472. 

breeding and selection, La., 428. 
breeding experiments, Minn., 331 ; 

Miss, 227; Nebr., 735. 
breeding, studies, N.Y.Coraell, 334. 
breeding, use of greenhouse in, 885. 
canned, black discoloration in, 164. 
chops, analyses, Ind., 473 ; Tex., 476. 
chops, feeding value, Tex., 474. 
cold-resistant by germinating in ice 
box, Wis., 432 
cost of production, Mo., 192. 
culture, N. Mex., 833 ; N.J., 84. 
culture experiment station In Italy, 
195. 

culture experiments. Ark., 733 ; Iowa, 
734 ; N.C., 527, 
culture in Argentina, 34. 
disease in Java, 751, 
dry rot, Iowa, 360 
ear mold, notes, Iowa, 749. 
ear, samples, preservation, 84, 
earworm, summary, Conn. State, 166. 
effect on soil acidity, 728. 
energy value, 69. 

fat, digestibility coefBclcnts, U.S.D.A., 
660. 

feed meal, analyses, 276 ; Ind., 478 ; 

N.J., 670; N.Y.State, 172. 
feeds, comparative value, Iowa, 782. 
fertiliser and bean test. Miss., 428. 
fertiliser experiments, 814 ; Ark., 519 ; 
Oa., 427; La., 428; Miss., 217, 428, 
786 ; N.C., 528 ; 8.C., 24 ; Wash., 124. 
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Corn — C?on tinned. 

Fuearium wlU in Iowa» 244. 
germ meal, analyses, Ind., 478. 
germ meal, comfK>Bitlon and feeding 
value, 378. 

germ meal, feeding value, 878. 
gluten feed, analysew, 275 ; N.Y, State, 

172. 

gluten feed, feeding value, 278. 
gluten meal, analyses, 275. 
gluten meal and feed, analyses, Ind., 
473. 

green, composition at different stages, 
878. 

growth, effect of pH, 485. 
harvesting in Argentina, 82. 
heat value, 888. 
heritable characters, 826. 
hogging down exporlinents, N.Dnk., 
670. 

Indian, insects affecting, 551. 
insect control in, Ohio, 859. 
kernel starchiness as index of suscep- 
tibility to rot, 243. 
kiln driefi, feeding value, Md., 73. 
legumes in drills with, R.I., 786. 
low yields In South Africa, 84. 
meal, analyses, Mass., 274. 
meal, composition and retail price, 
Conn. State, 570. 
meal, phytin content, 366. 
new strains, N.Y.Cornell, 334. 
number of plants per hill, Ohio, 183. 
oil, composition, JO. 
oil extracting, methods, U.S.D.A., 11. 
oil, hydrogenation, 502. 
oil refining, U.S.D.A., 10. 

Philippine, mildew, life history, notes, 
244. 

pollen, analysis and composition, 12 
primordia of protein plastids, 228. 
propagation, B.I , 736. 
proteins in, variations, 828. 
root rot, control, 248, 244- 
root rot Immune varieties, HI., 887. 
root rot susceptibility, relation to 
endosperm, U.S.D.A., 447. 
rotation experiments. La., 428 ; Minn., 
130; Miss., 216. 
rots, control methods, 248, 244. 
rust, studies, 44, 244. 
seed, curing, Iowa, 784. 
seed. Immersion in nutritive solutions, 
39. 

seed Improvements, N.C., 528. 
seed, types, 115. 
seeding experiments, Ark., 733. 
seedling blight as affected by soil tem- 
perature, 246. 
selective fertilisation, 28. 
shelled, and clover hay, feeding value, 
Minn., 874. 
silage. (Bee Silage.) 
smut, notes, 244, 

(Bee Smut.) 

spacing experiments, U.S.D.A., 480. 
stover, use as fertiliser, Minn., 124. 


Com — Continued. 

supplements for fattening pigs, Pa., 
474. 

sweet. (Bee Sweet corn.) 
types, relative susceptibility to Aplano- 
haeter etewarti, 245. 
t). barley, feeding value, Mich., 175. 
v. grain sorghnm, feeding value, Tex . 
478. 

vartetles, 183; Ark., 738; Kans., 182. 
varieties, characteristics and yields, 
Minn.. 831. 

varieties for various sections, Pa., 
429. 

varieties, late v early maturing, U.R 
D.A, 430. 

variety tests, Ca., 427; La., 428; 
Mich., 129; Minn., 180, 882. 888; 
Miss.. 227, 428, 831 ; Okla.. 823 ; 
R. I.. 736 ; Tenn , 682 
white, vitamin A deficiency, Wis., 468. 
yellow and white, f(*cdlng value, Wis., 
467. 

yellow t’. white for growing chicks, 
Nebr., 781. 

yield and market conditions as affected 
by fertilizers, 530. 

yield, effect of continuous cropping, 
Va., 626 

Corncob rot, notes, 44. 

Cornell University, notes, 99, 899. 

Cornfield weeds, control, 286. 

Cornroot webworn, summary, U.S.D.A., 
458. 

Corpuscles and plasma, analyses, 205. 
Correlation, physiological, problems, 126. 
Corrosive sublimate for potato-seed treat- 
ment, Mich., 129, 149; Minn, 382, 862. 
Oortfefttm vapum — 

notes, H Dak., 448. 

pathogenicity as affected by soil tem- 
perature, 362. 

Oorpneum cococn, notes, 647, 

Coemopolites aordidus, studies, 269, 669. 
Cost of production, effect of variations In 
prices, 794. 

(Bee also specific crops.) 

Cotinis nitida, monograph. U.S.D.A., 864. 
Cotton—- 

alcohol from, 207 

angular leaf spot, control, Ark., 732. 
antfaracnose, notes, 348. 
asal and causes In the &udan, 849. 
Ascochyta disease, new, Ark., 447. 
belt* agricultural conditions in, 296. 
boll weevil, damage to, U.S.D.A., 797. 
boll we«»vll on Thurberia, 63. 
boll weevil, poisoning, Miss., 659 ; 
U.S.D.A., 168. 

bollworm, pink* control, 861. 
bollworm, pink, in Egypt, 256, 
bollworms in India, 256. 
boUworms, notes, 254, 857 ; Coon. 
State, 156. 

bolly, spinning tests, 84. 

Brasilian, 688. 
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Cotton — Contlnuod, • 

breadth of fiber and strength, N.C , 
528. 

breeding and selection, La., 428. 
breeding experiments, Miss., 227 ; 
Okla., 824. 

bug, dusky, notes, 857. 
celluloHe and wood cellulose, compar- 
ison, 802. 

cellulose hydrolysis, Calif., 025. 
culture, 228 ; Miss , 428. 
culture experiments, TJ.8.D.A., 480. 
culture in India, 820. 
disease, new Phoma, 350. 
dusting experiments, Ga , 427. 
Ksyptlan, decline in yield and causes, 
826. 

fertilizer experiments, Ark., 619, 726; 
CiH., 427; Miss., 217, 428. 784; 

N.C., 628; S.C., 23, 786. 
industry in France, 393. 

Insects affecting, 561. 

marketing, 296, 894. 

new disease, Ark., 748 

pests In India, 264, 

production in IJrlliah possessions, 736. 

production in Gujarat. 335. 

roguelng, 228. 

root rot, control, tJ.H D.A., 447. 
rotation experiments. La , 428 ; Miss , 
216; R.C., 24. 

Rea Island, manuring experiments, 
632. 

Ke<Ml, deterioration, Ark., 732. 
seed improvement, N.C., 528. 
seed, marketing, U.S.D.A., 134. 
seed, variety tests, Calif., 631 ; Miss., 
632. 

(flee a/fio Cottonseed.) 
soils, hydrogondon concentration of, 
722. 

spacing experiments. Ark., 732 ; Qa., 
427 , Miss., 428. 
thrips, history and habits, 860, 
\nrietles, Ark., 781; La,, 428. 
variety tests, 6.32 ; Ga.. 427 ; Miss., 
227, 428; Okla., 823; Tex.. 228; 
U.S.D.A., 430 

water-stress behavior In Arizona, 
D.S.D.A., 133. 

wild, and Insect enemies, 63. 
wilt, cauae, 46. 

wilt organism, transmission, Ark., 748. 
woolly mite, notes, 357. 
yarns, tensile strength, determination, 
229. 

Cottonseed — 

effect on growth and reproduction of 
cows. N.C., 580. 

fat, digestibility, U.S.D.A., 660. 
feed, analyses, 276; ComtState, 670; 

ind., 478 ; N.Y.Stale, 172. 
hulls, digestibility and productive 
value, Tex., 472. 

meal, analyses, 276, 668; Ind., 478; 
Mass,, 274; 6T0; N.Y.State, 

172; EX, 671. 


Cottonseed — Continued. 

meal and corn silage for beef produc- 
tion, 278. 

meal, as 80 ur<‘e of protein for egg 
production, 871. 

meal, composition and retail price. 
Conn. State, 670 

meal, composting with rock phosphate, 
Ga.. 420. 

meal, i ffect on milk fat percentage, 278. 
meal, feeding value. Ark., 776 ; Md.. 7,3; 

N.C,, 676 ; N M€*x., 475. 
meal, fertilizing value, La., 428. 
meal, long-continued feeding, effect on 
fertility of hogs, Okla., 868. 
meal, nitrogen availability in, Tex., 217. 
meal proteins, nitrogen distribution In, 
201 . 

meal, rnfflnose from, 202 
meal t . linseed meal, feeding value, 
Wyo.. 572. 
oil mills, data, 72«. 
products, digestibility, Tex , 472. 
Cottonwood — 

description and distribution, 43. 
leaf beetle, striped, notes, 848 
Cottonwoods, cytospora canker on, Arlz., 

754. 

Country. (See Rural ) 

County home bureau, III., 194. 

Cover crops for orchards, Wash. Col , 535. 
Cow testing associations in Wisconsin, 279 
Cowpea hay, feeding value. N.Mex., 669 
Cowpeas — 

analyses, Va.. 823 
as cover crops, effect, III , 830. 
as green manure. Miss.. 217. 
culture, N.Mex., 833. 
germinated, antiscorbutic value, 568. 
nitrogen fixation by, 627. 
nodule formation, effect of pH, 485. 
planted with corn, value, Miss , 216. 
rotation experiments, I>a., 428; Miss., 
216. 

variety tests, Okla., 824. 

Cowpox and sheep pox, relationship, 285. 
Cows — 

bacterial flora of udders, 381. 
costs and returns, N.Y. Cornell, 578. 
diet, effect on vitamin in milk, 78. 
digestion coelBclents, Va., 477. 
diseases of digestive system, 80. 
early v. lute calving, Miss., 280. 
effect of early breeding, 278. 
feeding experiments, 76, 77, 878, 478, 
782 ; Arlz., 876 ; Ga., 480 ; Iowa, 78, 
479 ; N.C., 580 ; Pa., 478 ; Va., 476 ; 
Wls.. 479. 

feeding standards, 278. 

Judging, West. Wash., 480. 
metabolism experiments, Wis., 479. 
milk production. (See Mlik produc- 
tion.) 

mineral metabolism, 76, 278, 878. 
nitrogen metabolism, 77. 
pasturing experiments, Micb„ 176. 
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Cowff — Cotttinited. 

production and In come, cffe<rt of eea- 
Ron of freshening, U*S.I).A., 580. 
purebred, testing, 880, 
records. {See Dairy herd records.) 
relation of production to Inco'me from, 
U.S.D.A., 680. 

time of calving, effect on yearly milk 
record, 78. 

treatment of genital tract, 80. 
uterine mucosa, effects of medicinal 
agents, Mich., 84. 

{See aUo Calves, Cattle, and Heifers.) 
Crab apples, variety tests, Minn., 338. 
Crabs, flowering, desirable characters, 240. 
Crackers, analyses, Calif., 660. 

(frambus hortuellue on cranberries, Mass., 
452. 

Oramhm spp., summary, U.S.D.A., 468. 
Cranberries — 

insects affecting, Mass., 452. 
spray residue on, U.S.D.A., 360. 
spraying experlmenis. Mass , 45.3 ; 

lI.a.D.A., 456. 

varieties, keeping quality, Mass., 441. 
Cranberry — 

fruitworm, egg parasitism. Mass., 462. 
fungus disease and injuries, Mass., 
460. 

industry of New Jersey, surrey, 884. 
root grub, Mass., 452. 
spanworms, notes, Mass., 452. 

Cream — 

acidity, effect on loss of fat In butter- 
milk, 79. 

churning, chemistry and physico-chem- 
Istry of, Minn., 818. 
layer, effect of pasteurisation, 280. 
odor formers during souring, 784. 
pasteurization, 280. 
remade, color test for, 111. 
sour, reducing acidity, 784. 
whipping quality, tJ.S.D.A., 677. 
Creameries — 

country, conditions, 281. 
inspection, Ind., 877 ; N.J., 180. 
refuse disposal, 689. 

Creatln and creatinin in blood, 766. 
Cremaetue fa&iUe, notes, Mass., 462. 
Creosote for wood preaervatloii, 296, 291. 
Orepis spp., inheritance in, Calif., 629. 
Cresol, germicidal value, 388. 

(Mcket, held, life history, S.Dak., 461. 
OriaoerU-^ 

aepatagi* {See Asparagus beetle.) 
debodeoimpvtficiata, notee. Conn. State, 
166. 

ChroniarHum ocddentale, not(«, 865. 
Onmartium Hbioela. {See White pine bits* 
ter rust.) 

Crop— “ 

, prospects In Eussla, U.S.D.A., 797. 
Protection Institute, progress, 847. 
repdrt for Michigan, 493. 
reports, U.S.O.A., 94, 194, 896, 492, 
098, 797, 996. 


Crop — Contlnaed. 

reports, Government, relation to mar- 
keting. 895. 

rotations, {Bee Rotation of crops.) 
utilization experiments, tJ.S.D.A,, 470. 
yields, as affected by climatic condi- 
tions, Minn., 116. 

yields, effect of fallow t?. manure, 26. 
yields from experiment fields, Til,, 625. 
yields, relation to salt in soil, 721. 
Crops — 

and weather in England, 809. 
cost of production, Mo., 192. 
effect on each other, R.I., 786. 
forecasting from weather, 269. 
growth response to> fertilizers, 22. 
intertillage, effect on nitrate forma- 
tioD, 214. 

Irrigated, growing, Oreg., 886. 
labor requirements, Ark., 795. 
lime requirement, 27. 
nitrogen content, effect of fallow v. 
manure, 25. 

nitrogen removal by, Tex., 22. 

{See also Field crops and sf^eGiflo 
crops.) 

Crossbreeding and Inbreeding, 325 
Crow, stomach contents. 551. 

Crown gall — 

in South Africa, 45. 
isolation of organism from, 548. 
on apple grafts, control, Iowa, 854. 
protection against, Mich., 441. 
resistant stock, studies, Calif., 640. 
Crown rust, alternate hosts and biologic 
specialization, Iowa, 542. 

Crucifer club root, notes, 44. 

Crucifers, culture and use In Australia, 
227. 

Crude fiber. {See Cellulose.) 

Cryptolaemus montrouzieri, notes, U.8.D.A.. 
159. 

Vfyptothrips laureli, life history, 768. 
Gtenucha virginioa, studies. Me., 161. 
Cucumber — 

beetle, striped, control, Ind., 156 ; 
U.8.D.A., 556. 

beetle, striped, paraette of, 260. 
beetles, distance of flight, Wls,, 452, 
disease, new, 543. 
mosaic, effect of temperature, 849. 
mosaic, relation to pickling, 247. 
Cucumbers — 

as affected by ammonium nitrate, 687. 
dusting experiments, Va. Truck, 286. 
spray residue on, IT.R.D.A., 866, 
variety tests, Miss., 831. 

Cucurbits, poliliiatlon studies, Iowa, 741. 
Culicid larvm as affected by ehemicals, 
857. 

Oolicidis, ovipMtttlou in, 857. 

OnUcoides ompsiema, life history, 859. 
Cultivation*^ 

effect on nitrate fiortna^on, 914. 
effect on noil moisture and nitrate for*^ 
matlon, Ark.* 724. 
mechanical, In FraneOi 297* 
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Colture media — * 

alkalinity, 502. 

composition, relation to Tftamln con- 
tent of organiams, 167. 
containing plant ttaaue, effect on bac- 
teria, 425. 

desiccated, preparation, 264. 
for isolation of sulphur bacteria, 621. 
for study of lactobaclUus, 683. 
for yea at growth, 266, 866. 
reaction, relation to optimum tempera 
ture, 127. 

Curculio of walnut and hickory, U.S.D.A.. 
556. 

Currant aphis, control, 52, 

Currants — 

American gooseberry mildew in, va- 
rietal resistance, 546. 
canned Juices, for jelly making. Calif.. 
614. 

culture, Alaska, 684; Minn., 338; 
WiB., 488. 

fertilizer experiments, 843. 
identity of Cronartiutn on, 366. 
root and top growth, 348, 
storage temperature, Calif., 640, 
sugar in, effect of fertilizers, 848. 
Cut-over land — 

clearing, Ala.Col., 887. 
management, Mich., 188. 

Cutworm — 

baits, 757; Minn.. 356. 
black, parasite of. 367. 
pale western, poisoning, 851. 
Cjanamid, nitrogen availability In, Tex.. 
217, 

Cyanid. (Slee Hydrocyanic acid.) 

Cyclamen, fertilizer experiments, Calif., 
642. 

C|/l«a formioariue. {Siee Sweet potato 
weevil.) 

Cprmtophora mlphurea on cranberries, 
Mass., 452. 

Cprtarhinus mundufus, notes, 253. 

Cystin — 

as affected by hydrolysis, 810. 
as growth-limiting factor of velvet 
bean, 865. 

determination in proteins, 564. 
oxidation in animal organism, 167. 
Cpatopud oandidm, infection studies, 46. 
Cpstopus oandiduB^ notes, 880. 

Op$tp%pQm control, N.J., 448. 

Cytology of rmem tritict, 222. 

Cytoplasm, morphological constitution, 

12 «. 

Vpidsporuh-^ 

0Hrp»99p0‘im, notes, 855; ArisM 755. 
polmtooto, notes, 647. 

C«echos|oyakla in world production, 895. 
DdOfMion oreolaHs, larval dendopment, 762, 
Bdetplop4m0 notes, 551> 

BaHUa leaf spot, 888* 

Bahlla tubers, analyses, Conn.Btate^ 558, 
BaJhllao In Australia, 885. 

BahUai, treatlae, 41. 


Dairy — 

by-products and resldnea as food, 612. 
by products, feeding value, 278; Ark., 
776. 

cows. {8ee Cows.) 
farms, organization, Wash.Col., 594. 
farms, use of fertilizers, Wls., 820, 
feeds, composition and retail price, 
Conn. State, 670. 

herd, accredited, and practicing vet- 
Inarian. 288. 

herd competition at Salisbury, 380. 
herd, purebred, development and man- 
agement, Mont., 675. 
herd records, analysis, Mich., 675. 
herd testing in Tasmania, 380. 
herds, costs and returns, N.Y. Cornell, 
578. 

herds, standard test, 280. 
inspection, cooperation in, 280. 
institute in Italy, 196. 
products, caramel flavor, cause, Iowa, 
882. 

products, chemistry of formation and 
manufacture, Minn., 318. 
products, marketing in Canada, 696. 
sires. (See Bulls.) 

Dairying — 

effect of dry milk Industry, 61. 
experiments, Wls., 481. 

In Broome County, N.Y.Cornell, 578. 

in Florida. 681. 

outlook for, 606 

use of aluminum in, 282. 

(See aUo Creameries, Milk, etc.) 
Dairymen's Association and Dairy School 
of Quebec, report, 681. 

Damping-off in forest seed beds, control, 
154. 

Dams, construction, treatise, 790. 

Dams, earth and rock fill, core walls, 887. 
Ilnndelion, vitamin B In, 267. 

Darluca sorghi, notes, 644. 

Darso, feeding value, Okla., 7t. 

Darso seed, digestibility and productive 
value, Tex., 472. 

Darso silage. (See Silage.) 

Date mite, description, 658. 

Date palm, Insw^cts affecting, 768. 

Datura, graft-infectious disease resembling 
a mutation, 524, 626. 

Datura mutants, 221, 822. 

Day, length, effect on plant activity, 226. 
Death caroas poisonous to live stock, 
U.S.D.A., 181, 878, 

Deer fat, dlgeatlblllty coefficients, 0.S.D.A., 
660. 

Deficiency diseases. (See I>iet.> 

Degeeria coUaris, parasite of, 261. 
Dehydration. (See Drying.) 

Delaware College, notea, 197. 

Delaware Station, notes, 197, 

Denitrification in tropical soHs, 214. 
Department of Agriculture. (See United 
States Department of Agricultiire.) 

Berrls powder, Insocttridal value, 58. 
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JD«8ert^ 

fomatloii on Callfomlii «oa<itt 810. 

«on fUQd air temperature, U.8.B.A., 
415. 

Desmodlum leaf miner, notes, 058. 
Dewberry tbHps, notee« Fla., 656. 

Dextrin adsorption in solution and at Inter- 
faces, 802. 

Dextrose manufacture, 608. 

Diabetes, metabolism, 870. 

Diabetic foods, inspection, Conn.Btate, 550. 
Diabrotloor— 

duo4ecimpun0tatat notes, N.T.Comell, 
848. 

vUtatu. (See Cucumber beetle, striped.) 
Diarrhea-^ 

bacdllary white, control, Mass., 789. 
white, of poultry, prerention, Md., 78. 
Diastase of milk, effect on starch, 608. 
Diatoms, vitamin A In, 062, 709. 

Diadraea aacchartiUs. (See Sugar cane 
borer.) 

Dice casting and pedigree selection, 007. 
Dietyospermum scale, notes, tJ.8.D.A.. 150. 
Didymella applanato, notes, 749. 

Diet— 

accesory factors. (See Vitamins.) 
American Red Cross, to China, 000. 
deficiency disease, studies, 809. 

(See Also B^beri, Pellagra, Poly- 
neurlda Rickets, and Scurvy.) 
deficient, hlstopathologlcal changes In 
rats from, 665. 

deficient in calcium and vitamin A, 
effects, 507. 

of chUdren. (See ChUdren.) 
of Infants. (See Infants.) 
of various classes in Denmark, 59. 
optimum, 808. 
relation to nutrition, 104. 
relation to pellagra, 209. 
vegetarian, effect on pigmentation, 205. 
(See aUo Food and Nutrition.) 
Ifietetics, applied, in outpatient depart- 
ments, 764. 

Digestion, effect of vitamins, 205. 

DUopfUa graeninU, relation to BUaphoe- 
pora graminie, 46. 

DUophoepom gmni4n4§ on cereals, 46. 
Diphtheria antitoxin in blood of normal 
horses, 080. 

pktm, notes, 4A 
rapem, notes, 856. 
spp., notes, 848, 647. 

notes, Iowa, 850, 749. 

Diptodina hfgopeniei, noten, 48. 

Dipping vats, plans, 088. 

Dtptera, in:rifu«is-producing, notes, 058. 
Blseaset-^ 

defldencp. (See Diet defideiicy dis- 
eases.) 

of aniaiaJs. (See Animal dloaasaa end 
•peoMo (Maeesaa.) 

of plants* (See Plant diseases end 
sposOls heat ptoott,) 

Dtilnisctniits, lormtte Oliio, 688. 


Dihfc harrow, types, 190. 

Distlllatlmr— 

fractional, treaties, 204. 
principles, treaties, 601. 

Distillers' dried grains-— 

analyses, 275; Conn.Btate, 570; Ind., 
478; Mass., 274; N.J., 670. 
composition and retail price, Conn. 

SUte, 570. 
energy value, 09. 

Dietoma hepaticum, notes, 180. 

Dtstomiasls of swine, 186. 

Ditches, drainage and irrigation. (See 
Drainage and Irrigation.) 

Dodder on onions, occurrence, 851. 

Dog hair, microscopic studies, 81. 

Dog kennels, planning and construction, 
891. 

Dogs — 

bird, training and management, 071. 
breeding, care, and training, 071, 808. 
hunting, training, 808. 
prophylactic vaccination against rabies, 
885. 

sheep killing, D.S.D.A., 776. 
tonsils, paper on, 80. 

Dalichoderue JAdene, notes, 58. 

Domestic science. (See Home economics.) 
DothideUa ulmi, development, 766. 

Douglas fir disease, new, 652. 

Douglas firs, growth rate and rainfall, cor- 
relation, 886. 

Donrine— * 

colloida] gold test, 084. 
diagnosis, effect of heat on serum, 80. 
diagnosis, preparation of antigen, 80. 
in Canada, 181. 

Drainage — 

and prevention of river overflow, D.S. 
D.A., 187. 

and sanitation, treatise, 892. 

In Mesilla Valley, N.Mex., 89. 
laws, proposed uniformity, 287. 
layouts, 187. 
treatise, 88. 
vertical, Mich., 187. 
water of soils, effect of time on compo- 
slUou, 828. 

water, removal of minecat plant food 
by, Ky., 122. 

Drains— 

costs of maintenance, 88. 
determination of distance between, 86. 
Draintlle, concrete, stresses In, 888. 
Dralntile, sise standardisation, 080. 

Dried blood- 

effect on soil adaty, R.I., 519. 
fertlllslAg value, 819) Mo,» 141* 

Driara for com dehydratmn, 200. 
DrosophSia— 

duration of Rle in, 004. 
mutant giines, tasIsiO map, 007* 
▼ttamSn reuutremaats, 505. 

DreeopOHo didofiopoiimw 

eggs as afliecieil tiy 0: raps, 07. 
inherltaiiei of eye oelor In, OOO* 
mutant type^ 172, ^ 
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periods and cllmatlo cvde«/d28; 
U.S.I).A., 414. 

Dronghta on California coast, lavs con- 
trolling, 810. 

Drug plants In Crimea, Insect enemies, 68. 
Drug plants, report, 814. 

Drug products, analyses, Me.* 764. 

Drug products, inspection, Conn.State, 650. 
Drugs, distribution between immiscible 
solvents, 16. 

Drugs, effect on milk fat production, 278. 
Drugs* molds in, detection, 314. 

Drugs* vegetable, origin and history, 883, 
Dry farming experiments, N.Mex., 838. 
Drying — 

effect on legume bacteria. 216. 

of foods, 263. 

of soils, effe<*t on pH, 610. 

Duck and goose hybrid, characters, 670 
Ducks, feeding, 877. 

Ducks, hybridisation, 667. 

Ducks, raising, N.J., 678. 

Duodenal regurgitation during gastric di- 
gestion, 264. 

DuonUtuH oeramicuSt notes, 868. 

Dust explosion prevention, progress, 602 
Dustfall of March 10, 1020, 610, 

Dusting — 

and spraying, N.Y.*State, 167. 
experiments, 66. 

for control of sucking Insects, 52. 

V. spraying, 58, 750 ; Conn.State, 1 40 ; 

Ind., 130; Mich., 480. 
f). spraying for red bugs, N.Y. State, 
157, 468. 

value, Minn., 848. 
vegetable crops, Va.Truck, 236. 

{See aUo Spraying a#Kf speoi/le 
plunfs.) 

Duty of water. {See Irrigation.) 

Dye Intermediates, decolorlzatlon, 411. 
Dyes, bactericidal action on calf lymph, 
488. 

Dynamometer, recording, for tractors, 502. 
Dysentery, chronic bacterial, Johue*8 

disease.) 

BaHM in»ulana, notes, 254. 
ffortof iwstflOAU* parasite of, 868. 

spp., notes, 266, 357. 

Ecology, agrtcultural, tJ.S.D.A., 413. 
Ecology In Natal, 626. 

Economic resources of new states of Eii 

rope* 207. 

Beonotnlcs and the community, 608. 
Econemlcs, rural. (See Eural economics.) 
Ecstma .in Inwast-fed infants, 870. 
Edeittn, colloidal behavior, 711. 

Edesttn* effect on milk secretion, 866. 
Edeatln. nutritive value, 660, 

Education* agrlcmtural. (ffee Agricultural 
eduontlbn:) 

EducatlOD, vocational, (ffeo Vocational 
<^ucatlon.) 

line tn muaclo tiaano* 664. 

Mm aUmndm iSe* Aliminln« egg.) 


Egg production — 

and body characters* Tex., 860. 
and feeding* monthly standards, N.J.* 
276. 

as affected by artldcial light, N.C., 
677 ; N.Mex., 476. 
cost and profits. Miss., 78. 
feeding for, 877. 
hens V, pullets, Minn., 378. 
of Ireland, 673. 

of various periods and of year, 672. • 
protein feeds for, 871 ; Idaho, 770. 870 ; 
Miss., 78. 

relation to molting* West. Wash.* 677. 
slumps, overcoming. Wash., 196. 
summer, maintaining, N.J., 476. 

{See also Hens, laying.) 

Bgg-laylng — 

contest, N.Mex., 476. 
contest In Connecticut, 176. 
contest in New York, 176. 
contest in Tasmania, 678. 
contest in Texas, 672. 
contest in western Washington, 672. 
f'ontest of Santa Cruz Farm Bureau, 
Calif., 672. 

contest, summary. Ark., 779. 
contests In Canada, 673. 
contests in New Jersey, 176, 

Eggplant stocks, potato grafted on, 28. 
Eggs — 

composition and hatching ability, 878. 
pullets, size in relation to age, 672. 
hatcbabillty, factors affecting, Conn. 

Storrs, 770 ; N.C., 677. 

In food pastes, determination, 611. 
incubated, turning experiments, 860 ; 
Minn., 378. 

incubation, importance of humidity, N. 
Mex., 476. 

physical qualities, effect on fertility 
and hatching power, Nebr., 780. 
sex Indicator, value, 677. 
shrinkage in storage, prevention, 860. 
size, relation to chick weight, 672. 
wrapping in tinfoil, Md., 78. 
zinc In, 664. 

Eggshell formation, calcium in, 676. 
Eleagnus, bud variation In, 826. 

Electric — 

light, effect on plant growth, 827. 
power for milking plants* 702. 
Electrical — 

charges of colloidal partlclea and plant 
tissue, origin, 424. 
conductivity of plants* 827. 
Electrotitration apparatus for determining 
bydrogen-lon concentration, 204. 

Elm foliage. Injury from sprays* Mass,* 646. 
Elm leaf^beetle, parasite of* 261, 

Emmep~» 

culture experiments, D,B,D.A.* 880. 
varieties for Canada* 828. 
variety tests, Minn., 882* 888. 
Bmphyim oinof^ea, life history, tr,B.D.A.* 
60. 
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JEJmpouaoa maU. (See Apple leafhopper.) 
Encephalitis of bovlnea* contaffioos, 888. 
EDcyrtidae, Bynopsia, 368. 

Bndooalyw melanogfanthue, notes, 647. 
Bkiergj — 

expenditure during walking, 662. 
requirements of girls, 864. 
transformations and respiratory cx' 
change, computing, 666. 

Engineering research, 87 
Engines, Internal- combustion — 
alcohol as fuel for, 90. 
crankcase oil regeneration, 891. 

• palm oil as fnel, 90. 

research work In, 291. 

Engines, tractor. (See Tractor.) 

Engines, wear and lubrication, 692. 
Enteric Infection due to Bacillus suipesH- 
fer, 170. 

Enteritis, chronic. (See Johnc’s disease.) 
Enteritis In calves, treatment, 85. 
Enterohepatitis, infectious. (See Black- 
head.) 

Entomological — 

conference. Imperial, of T^mdon, ,368. 
Record. 1920, 767. 
records in Portuguese India, 867. 
Entomology — 

agrbuiltural, of Brazil, 268. 
and entomologists in Russin, 652. 
and plant pathology in modern for- 
estry, 837. 

course for agricultural teachers, 696 
lamp for taxonomic work In, 61. 
medical, relation to public health, 847. 
(See also Insects.) 

Enzym action, mechanism of, 127. 

Enzyms — 

activity as affected by vitamins, 664 
respiratory, Minn., 848. 
use In clariOeation of fruit Juices, 206. 
Eoslnophilla in parasitic Infectionn, 286. 
EpeUa truncataria notes, Maas., 462. 

BphesUa cautella, notes, 768. 

EpheaUa huehniella. (See Floor moth. 

Mediterranean.) 

EpilfUihna corrnpta — 

life history and control, Colo., 66. 
summary, 655. 

Ep^oUa iUcifolUma, notes, U.S.D.A., 466. 
Epithelioma, contagious, vaccine, prepara- 
tion and administration, Calif., 685. 
Epitriw parvula, (See Tobacco flea^beetle.) 
Epitrim spp., control, 168. 

Ergot, cross inoculation experiments, 245. 

(See aUo epeeifie host pUmte.) 
Mhiophifee geeaypU, notes, 867. 

Briophyea sp., notes, 254. 

BHoetmor-- 

impinatum n. sp., description, 657. 
Imguineaa, control, 860. 

Imigera, control, 667. 

Brynnia nitida, parasitism by, 261. 
Brytbroeytes in Infectious horse diseases, 
487. 

Bther anesthesia In plants, 426. 


BHh'yl alcohol — 

as solvent In titrations, 204. 
manufacture from wood waste, U.8. 
D.A., 118. 

Euoalymnatue ieaaeUatua — 
control, 58. 
notes, U.S.D.A., 859. 

Bucalypts as source of honey, 448. 
Eucalyptus diseases. 44. 

Eucalyptus oils, bibliography, 443. 
Eucalyptus, revision of genus, 846. 
Eucalyptus glohuPua, parasite of, 51. 
Eucarazzia, new genus, erection, 66. 
(EudenUa) Bhopobota vacoiniana. (See 
Blackhead flreworm.) 

Eugenics and genetics, treatise, 67. 
Euleoanium niffrofasniatum, (See Terrapin 
scale. ) 

Euonymus scale, notes, Conn.State, 166. 
Eupalopsis pavontformia n.sp., description, 
658. 

Euphalcrus citric notes, 264. 

Euproctis chryaorrhoea, (Sec Browntail 
moth.) 

Eusohistus rariolaritis, notes, N.Y.Cornell, 
848. 

Eutetti/e tettella. (See Beet leafhopper.) 
Futhrips pyri. (See Pear thrlps.) 
Euthrombidium sp., notes, fi.Dak., 451. 
EutypcUa cocoa, notes, 647. 

Evn IK) ration — 

and precipitation of the earth, 615 
from naturally stratified soils, 811. 
in relation to forest planting, 539 
Kvaporlmeter.s and movement of fluids in 
membranes, 30. 

Ewes — 

breeding, wintering, 76; Iowa, 775; 

Ohio, 778 ; Okla., 71. 
factors controlling fertility and fetal 
atrophy, 868. 

milk of, change during lactation, 79. 
ovarian grafts in, 578. 
pregnant, effect of heavy silage feed- 
ing, Wyo., 171. 
spring care, Mich , 196. 
wintering. Pa., 478. 

(Sec also Sheep.) 

Exoascua delormanSt notes, 49. 

Exohasidium ve»ans, notes, 764. 
Exoristoides johnsowi, notes, S.Dak., 461* 
Experiment station at Vaulx-de-Cernay, es- 
tablishment and work, 671. 

Experiment stations — 

attitude toward mixed feeds, 278. 
importance of long-time program, 661. 
nature and scope of future plans, 606. 
new, in Italy, 196. 

projects, classified list, U.8.D.A., 397. 
projects, classified list, editorial, 806. 
publications on plant pathology, check 
list, D.ai>.A., 847. 

publications on plant pathology, check 
list, editorial, 807. 

work and expenditures, 0,E,]>.A., 897. 
work and expendltufesi editorial, 801, 
(dree else Ahriisma, Arlsonfw efa) 
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Extension work. (See Agrlcnltaral ox’ten- 
sion.) 

Fallowlnjir — 

value, 25; U.S.D.A., 480. 
effect on following crop, Wyo„ 131. 
Farcy. (See Glanders.) 

Farm — - 

accounting, 294, 694, 695 ; Minn.. 392. 
animals. <iSee Live stock o^iri Ant 
mats.) 

bequest to French Academy of Agri- 
culture, 900. 

buildings, developments in, 191. 
buildings, floors for, 91. 
buildings for small holdings, 688. 
buildings, plans, 688 
buildings, treatise, 91. 
bureau of Illinois, history, 797. 
competition In Victoria, 294 
competition, luterdlstrict, 594. 
credit, (^t'c Agricultural credit.) 
crops, graphic snmmaiy of .seasonal 
work, U.S.1).A., 296. 
equipment, niiuuitncture and sab*. 

U.S.D.A., 390. 
finances, H66 

lustitute.s in Great Hrltain, 900. 
luvestmeiitH, < bange in valut', 294 
labor. (S'cc Agricultural labor.) 
leases in Lieigluni, revision of laws, 
898. 

leases, moditlcatlon in Fraucts 295, 
loan system, Federal, III , 492. 
machinery. (See Agricultural macblu 
ery.) 

management — 

and organization in (ieorgla, U.S 
D.A., 090. 

in Galifurnia, Calif., 690 
in North Carolina, U.8 11. A., 892 
In Victoria, 392. 
studies, Mont , 490, 491. 
survey. Miss,, 294 
survey. s, Jowa, 98. 
mortgages, market for, 692, 
organization studies in irrigated area. 

Mont., 490, 491. 
organiaatloiis, 296. 

ownership and tenancy in Texas, U S. 
D.A., 691. 

power and uiachluery, effect, 597. 
power, economic problems, 594. 
practice, principles. 195. 
products. (See Agricultural products.) 
projects In elementary agriculture, 696. 
sanitation, 187. 

tenancy. (See also Land tenancy and 
Land tenure.) 

two-man, in New Hampahlre, 893. 
water supply in the home, 688, 689. 
women and home, 297. 

Farmers, agricultural education for, 97. 

Farmers^ — 

thUdren, schools for, 298. 
cooperative movement In Alberta, 894. 
meat ring, organisation, 874. 


Farming — 

business, 794. 
dairy. (See Dairy farms.) 
economic phases, 798. 
ecoBomice of, treatise, 689. 
without manure, 25. 

(See also Agriculture.) 

Fat metabolism, studies, 366. 

Fat requirements of children, 766. 

Pats — 

acetyl index, 604. • 

analysis, 805. 

and oils, Inspection, Conn.State, 559 
animal and vegetable, statistics. 711, 
animal, vegetable fats In, 14. 
edible, treatise, 311. 
hydrogenated, digestibility, U S.D.A , 
660 

treatise, 292. 

vegetable, In animal fats, 14. 

(See also Oils.) 

Fat-soluble A. (See Vitamin A.) 

Patty acids, addition to mineral oils, effect, 
292. 

Feces, of Infants, studies, 463. 

Federal — 

Foard for Vocational Education, his- 
tory and activities, C94. 

Board for Vocational Education, re- 
port, 396. 

farm-loan system. 111., 492. 

Feeding — 

equipment for cattle, Iowa, 891. 
experiments, financial phases, 76 
(See also Cows, Pig*:, etc.) 
new suggestions, 866. 

Fi*c(llng stuffs — 

analyses, N.,T,, 570. 

.•inalysi's and price, 274 ; Ind , 47,3. 
aiiulysi*s in Florida, 668 
and feeding manual, 874. 
composition and retail price, Conn 
State, 570. 

definitions and laws, Conn. State, 570 
digestibility, Tex., 472. 
digestibility, relation to size of ration, 
271. 

effect on milk production, 378. 
energy value In Germany, 69. 
in Germany, war time sources, 278. 
Inspection and analyses, Mass., 274 ; 
R.r., 671. 

mixed, attitude of experiment stations 
toward, 278. 

new type of sampling horn for, 804. 
official samples, composition, N.Y 
State, 172. 
prices, Mass., 274. 
utilization of residues in, 612. 
vitamin content, 464. 

Peace posts — 

preservative treatment, Iowa, 790. 
treated and untreated, tests, 290. 
Fences on western ranges, 278, 

Ferments. (See BJnzyms.) 

Fern leaf roll, cause, 749. 
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Ferrocyimids of 9odiuin and potaaalum for 
seed disinfection, 40. 

Fertilization without manure, 20. 

Fertilizer — 

experiments, 726 ; Ark., 019, 720 ; 

Mich., 124; Hinn., 124, 819 ; S.C., 28. 
experiments, analysis of results, Pa.. 
640. 

experiments in Delaware, 814. 
experiments in Germany, 816. 
experiments In India, 24. 
experiments in Java and Sumatra, 24. 
experiments, methods, 22. 

(See alao epeciflc crops.) 
industry, effect of agricultural depres- 
sion, 296. 

industry In United States, 418. 
manufacturers and dealers, 728. 
needs of crops, estimating, 22. 
requirements of soils. (See Soils.) 
studies, experimental technique in, 
814. 

Fertilizers — 

and soils, Minn., 819. 
composition and cost, N.Y. State, 418. 
effect on soil acidity, 728. 
effect on yield and market condition of 
corn, 080. 

effect on yield and maturity of soy 
beans, 081. 

for Maryland soils, Md., 418. 
home mixing, 816. 

inspection and analyses, Ind., 620 ; Ky., 
728; Mass., 221; Me., 120; Mo., 27; 
N.H., 120; N.J., 27, 28; S.C., 819. 
inspections from 1880 to 1921, N.J., 
022 . 

new type of sampling horn for, 804. 
nitrogenous. (See Nitrogenous ferti* 
lizers.) 

on muck soil, 720. 
phosphatic. (See Phosphates.) 
potash. (See Potash.) 
registrations for 1922, N.J., 221. 
studies, B.I., 725. 
use, 216. 

use on dairy farms, Wis., 820. 
yearbook, 728. 

Fiber agaves, poling in, 88. 

Fiber, crude. (See Cellulose.) 

Fiber in rations for pigs, 70. 

Fiber industry In New Zealand, 580. 

Fiber plants in Japan, 83. 

Fiber plants, seeds, nitrogen and oil In, 128. 

(See also Hemp, Henequeti, etc.) 

SHeld crops — 

insects affecting, 848. 
introductory course In, 299. 
work in Guadeloupe, 824. 
work in India, 82, 824. 
work in Ireland, 82. 
work in North Wales, 824. 
work In Bhodesta, 82. 
work in West Indies, 82, 682. 

(See also Crops, Forage crops, Boot 
crops, etc,) 


Field experiments, error and plat taclmique, 
Mo., 829. 

Field experiments, procedure In, 814. 

Field plat experiments, standards, 22. 
Figs, canning and preserving, 460. 

Figs, splitting and souring, Calif., 650. 
Figs, storage temperature, CaBf., 640. 
Filberts, culture and varieties, 885. 

Filter paper, penetrability, 506. 

Filters, membrane, tor analyses, 712. 
Filters, slow sand, action, 91. 

Fire blight dissemination, Ohio, 758. 

Fire blight of fruit trees, 152. 

Fires, forest. (See Forest fires.) 

Fischer, £., biographical sketch, 9. 

Fish— 

as affected by buckeye, Ala.Col., 785 
fluctuations of racial cbaracters, 864. 
frozen in chilled brine, keeping qual- 
ity, 560. 

manure Industry, 824. 
meal, energy value, 69. 
meal, feeding value, 278 ; Wash. Col., 
675. 

oils, vitamin A In, origin, 769. 
preserved, chemical oxamiiintlon, 6tl. 
scrap, analyses, 275 ; Masa, 274 ; N. J., 
571. 

Fish-liver oils, vitamin A In, 768. 
Plammula pawiana, notes, 547. 

Flavoring extracts, imitation, esters in, 
715. 

Flax — 

culture experiments, Alaska, 527. 
Fusarium disease, notes, 848. 
harvesting in Argentina, 82. 
rotation experiments, Minn., 832. 
seed and fiber yields, Calif., 081. 
seed, nitrogen and oil content, 128. 
seeding experiments, U-B.D.A., 880. 
stem disease, 44. 
yarieties for Canada, 828. 
variety tests, Minn., 382 ; U.H.D.A., 
880, 480. 
wilt disease, 889. 
wilt resistance, Minn., 331, 847. 
yields, Wash.Col.. 528. 

Flaxseed feed, analyses, Ind,, 478. 

Fleas on dogs and cats, control, 58, 

Files, biting, and surra, 858. 

Flies, bloodsucking, in Porto Blco, 858. 
Flies, house. (Bee Bouse fly.) 

Flies, Platypezid, protective movements 
and range of vision, 858. 

Plies, white. (See White fly.) 

Flood in Arkansas River, 888. 

Floods of Colorado Elver, control. 187. 
Floor deflections, measuring, 798. 

Floors for farm buildings, 91. 

Floral asymmetry, cause and significance, 

221 . 

Flounders, sine In muscle tissue, 564, 
Flour — 

adulteration, detection, 806. 
analyses, 275. 
catalase, studies, 505. 
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Flour — Continued. 

from Alaskn wheat, value for pastry, 
7e4. 

Indian, vitamin B In, 661. 

milling, microscopical studies, 106. 

mills, tire prevention, handbook, 680. 

mills, insect control, Ohio, 858. 

moth, Mediterranean, life history, 858. 

phytln content, 866. 

potato, manufacture, 808. 

red dog, analyses. Conn. State, 670 ; 

Mass., 274; N.J.. 571 
red dog, comiKisition and retail price. 
Conn. State, 570. 

self-rising, carbon dioxld In, 716. 
self-rising, examination, 660. 
strength, carbon dioxld of dough as 
index, 201. 

substitutes, use for food, 612. 

{Bee also Bread ) 

B'lower thrlps, studios, Fla., 056 
Flowers, withering processes, 828 
(Bee also Plants, ornamental ) 

Fluke Infections and destruction of inter- 
mediate host, 400. 

Flumes, metal, design and life, 888, 389 
Fluorin compounds a« fungicides, 46 
Fly-suppressing material, 661 
Fodder crops. (Bee Forage croT>8 ) 

Fames funipcrinus, notes, 348. 

Fames Hffnosus on rubber, r>49 
Fames roseus, studies, TJ S.D.A.. 451 
Fames, spp., notes, 647, 54S 
Food — 

analysis, guide. 806. 
analysis, laboratory manual, 716 
analysis, microanalytlcal methods, 
606. 

campaign in England, 1910-1918, 303 
chemistry, micro inethmia In, 806. 
cleanliness In handling, 764. 
clinics, organlxatlon, 704. 
conservation, 164. 
control, Federal, progress In, 164. 
control in hotels and rx^staurants, 704. 
energy value, comparison, 460, 461 
habits, changes in, 363. 
handlers, physical examination, 208, 
Indian, vitamin content, 661 
pastes, eggs in, determination, Oil, 
poisoning with Bacillus suipestifer, 
170. 

preservation, 268. 

products, Inspection, Conn.State, 669. 
products, retailing, self-service in, 
tr.8.D.A., 198. 

products, stored, insects In, Minn., 
468. 

requirements of children, 768. 
supply for Increasing population, 296. 
{Bee uleo Diet.) 

Foods — 

canned. (Bee Canned foods.) 
coloring matter In* 812. 
drying, (Bee Drying.) 

Increasing in war time, 612. 
molds In, detection, 814. 


Foods — Continued. 

phytln coni on t, 300. 

South African, antiscorbutic value, 

668 . 

vitamins in. (Bee also specific foods,) 
with specific action, 767, 869. 
Foot-and-mouth disease — 
cause, 685. 

composition of milk during, 282. 
contagious period In, 881. 
epizootic, in Italy, 81. 
extermination in Germany, 586. 
immunization, 81. 384. 
possible duality, 81. 
review of literature, 787. 
virulence of blood in, 384. 
vlru.s. Plurality, 680 
Forag<'-— 

crops, culture directions. Miss., 428. 
crops for Australia, 227. 
crops in Wales, 226. 
crops of western India, 32 
crops, variety tests, Nebr., 730. 
nonlegumlnous, digestibility, Tex., 
472. 

plants and grasses, Calif., 630. 
polsonliiK (Bee IJve-«tock poisoning, 

I’lants poisonous, and specific 

plants ) 

Forest — 

admlniRtrntlon. (Bee Forestry.) 
bog, in British Columbia, 836. 
entomology, recent work In, 867. 
environment study, methods, U.S.D.A., 
746. 

fertilization studies, 815. 
fires relation to weather conditions, 
U.SDA., 315. 

leave.s, fertilizing value, Miss., 217. 
legislation in Tasmania, 837. 
litter, fauna of. 551. 
planting, relation to evaporation and 
soil moisture, 539. 
products, chemical treatments, 63. 
resources of Utah, conservation, 886. 
seed beds, treatment, 154. 

Service, activities, U.S.D.A., 147, 
soils, etfect of rock on, 118. 
surveys, aerial, 41. 
trees. (Bee Trees.) 

Po restation — 

constructive program, 746. 
experiments, Calif., 048. 
of ravine lands in India, 347. 

Forestry — 

education in Australia, 837. 
education In England, 298. 

European, Impressions, 837. 
handbook, 340. 

In Australia, papers on, 887. 

In British Columbia, 748. 
in Canada, 346. 

In Federated Malay States, 444. 

In France, 297. 

In India, 644, 748, 837. 

In Maryland, 41. 
in Massachusetts, 240. 
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Forestry — Continued. 

in New Brunswick, 41. 
in New Jersey, ,S46. 
in New Zealand, 41. 
in Oreson, 346. 
occupations in, 695. 
policy, national, 297. 
l^'orests — 

Babar, management, 4:i 
deciduous, pi*alrle inclusions in, 442. 
effcKJt of frost, 345. 
effect on run-off, 210. 

National, management, U.S.D.A., 147. 
of Alaska, size and nature, 240. 
of New South Wales, 443. 

State, Ohio, 697. 

Formaldehyde — 

and carbohydrates, synthesis, 728. 
for potato seed treatment, Arlz., 643 : 

Mich., 129, 149; Minn, 332. 352. 
for seed disinfection, 45 
hot, treatment for potato 8(’ab, 47. 
treatment, effect on wheat, Oreg., 148. 
Formica emaectoiden in forest plantations, 
761. 

Formulas as summary of biological data on 
insects, 551 

Foulbrood Act of Canada, text, 856. 
Foulbrood, disinfection of frames, Mieh , 
163. 

Foulbrood, papers on, 259. 

Four-H clubs in West Virginia, 496. 

Fowl cholera, immunization, 287 ; Nebr., 
787. 

Fowl tick, summary, 559, 857. 

Fowl-pest virus, resistance toward cell- 
destroying influences, 181. 

Fowls, digestive system, 286. 

Fowls, fecundity, anatomical basis, 76. 
Fowls, inheritance of blue In, 276 
Fowls, physiology of reproduction, 75, 276. 
{See also Chickens, Ueii«, Poultry, 
etc.) 

Foxes, silver bla(*k, puruslte.s of, 689. 
FrafikUniella — 

oiphaUcu«, notes, TI.S D.A., 157. 
spp., studies, IHa., 656. 

Freemartin, early stage and history uf 
iuti^rstltlal cells, 868, 

Frost and muck soils, Mieh., 117 
Frost dates, calculation, U.S.D.A., 615. 
Frost, effect on sugar cane buds, 737. 

Frost, late spring, effect on forests, 346. 
Fructose preparation, 802. 

Fructose sirup, from artichokes, 202. 
ItYult— 

brown rot, spraying for, Calif,, 649. 
bud fonnatlon, studies, N.H., 480. 
butters, recipes, 113. 
chlorosis, notes, N.Mex., 444. 
dried, insects affecting, Calif., 654. 
fly parasite, new, from Java, 761. 
growing, Wash., 141. 
juices, clarification with enayms, 206. 
juices, detection of apple juice in, 807. 
juices, home preservation, Mich., 614. 


Fruit — Continued. 

moth, oriental. {See Peach moth, 
oriental.) 

products, home manufacture, 112. 
products, preservation and use, Calif., 
618. 

spurs, carbohydrate content, seasonal 
changes and translocation, 729. 
stocks, studies, 840. 
tree brown bark spot, Mont., 848. 
tree collar rot, notes, 162. 
tree Are blight, notes, 152. 
trees, central wire bracing, Calif., 686. 
trees, combined treatment for insects 
and cryptogamic diseases. 48. 
trees, fertilization as affected by bees 
and rain, 128. 

trees, mixed sprays for, 162. 
trees, pruning experiments, Calif., 689. 
trees, spacing exp^^riments, Calif., 638. 
trees, spray schedules. Wash., 140. 
trees, stocks for, 288. 

Fruits — 

breeding, Minn., 338. 
breeding and selection, H.Dak , 488. 
citrus. {See Citrus fruits.) 
culture, progress in methods, 889. 
diseases, Minn., 541. 
fertilizer experiments, 340. 
importance in diet, 863. 
industrial utilization, 112. 
keeping quality, factors affecting, 
Wash.Col.. 636 
manganese in, 502. 
new, characteristics, 340. 
of Australia, marketing, 895. 
official grad«‘s in Idaho, 398. 
preparation, laboratory manual, 696. 
preservation in transit and storage, 
bibliography, U.S.D.A., 880. 
preservation with Boloform, 760. 
production, treatise. 237» 
retail sales, bushel weights for, 393. 
sacking, effect on keeping quality, 882. 
small, fall practices, West. Wash., 898. 
small, fertilizer experiments, Ark., 
740, 

small, recoid form for field labor op- 
erations, West. Wash., 491, 
small, spray schedule, Ohio, 140, 
small, variety tests, Miss., 681. 
small, winter injury, 249. 
spiced and pickled, recipes, 113. 
sprayed, poisons on, U.S.D.A., 860. 
standard grades, determining, 894. 
tissue breakdown in, 248. 
transportation rots, relation to spray- 
ing, 152. 

variety tests, Minn., 888. 
vitamin C in, 268. 

Wilder medal recipients, 840. 

{See also Orchards, Apples, Peaches, 
cfo.) 

Fuel dilution, effect on efficiency of lubrl 
eating oils, 890. 

Fuel, liquid, from tropical plants, 207. 
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Fuel preparation, hot-spot method, 869. 
Fuels, blended motor, detonation character- 
istic, 791, 

Fuels, treatise, 292. 

Puller’s earth, activated, preparation, 408 
Fumigation In greenhouses, 847; N.J., 61. 
Fumigation Investigations, Calif., 664. 
Fumigation with sulphur, 166. 

Fungi — 

and scale insects, simultaneous con 
trol, 158. 

causing timber decay, U.S.D.A., 461. 
in soil, method of counting, 620. 
list, U.S.D.A., 148. 

of stone fruit, temperature relations, 
161. 

parasitic, suppression of molds during 
incubation, 647. 

toxicity of sulphur to, N.H., 243, 
Fungicides — 

analyses. Me,, 441 ; N.J., 140. 
based on copper, national problem. 
647. 

eiOCect cn pollination, 742. 

examination, optical methods, 16. 

formulas, Ohio, 638. 

new, 749. 

orchard, 162 

studies, 264. 

t(8(c also Spra.vs and tfpeci/la forms.) 
Fungus — 

dis<‘ase8 of plants, recent literature, 43 
diseases of sorghum millet, 544. 
stains in green wood, U.S.D.A., 765. 
Furfurol for sf^ed disinfection, 46. 

Purs, tanning and dressing, Calif., 578, 
Fusariutn — 

affine on tobacco, 640. 
conglutinans, not(‘8, 840. 
limonis, notes, 44. 

Hniy notes, 839. 

It/copersu'i, tomatoes resistant to. U.8 
D.A., 161. 

mo7Ulif<>rm€, notes, 244. 
owvsporum, purasitlsm in, 362 
Oitysporum, strains, Nebr., 762. 
sp., cause of cotton wilt, 46. 
spp., notes, 848, 850 ; N.J., 448 ; Pa., 
444 ; S.Dak., 448. 
iuhercularioUleH, notes, 46. 

Fusarium and associated fungi in cereal 
diseases. 647. 

Fusarium blight, studies, 246. 

Fusarium on grapefruit trees, 888. 
Fusioladium umygdaK notes, 641. 
FusioMium dendritioum. {Hee Apple scab.) 
FuHoladium effusum, control, Miss., 250. 
Fusicladluto, control, 749. 

Galactose, detection and identification, 206. 
Gall midges, studies, 650. 

GaMeria mellonella caterpillar, immunity In. 
858. 

Game as national resource, U.S.D.A., 61. 
Game law of Alaska, report, U.S.D.A., 549. 
Gamderma spp., notes, 651. 

Garden crops. {See Vegetables cutul epeoiflo 
props.) 


Garden plats for Spanish Schools, 200. 
tlardening, Colo., 139. 

Gardening, ornamental, manual, 643. 
(Jardenlng, iextbook, 196. 

(/?ec also Vegetable gardening.) 
Gardens, southern, blossom circle of year, 
treatise, 648. 

Garlic eradication from wheat, Md„ 486. 
Gas, fumigating, adsorption by cheese, 
Calif., 666. 

Gas, producer, for tractors, 90 • 

Gas production by carbonizing straw, 391. 
Gastric analysis, error in, 60(J. 

Gastric digestion during duodenal regurgi 
tatton, 204. 

Gastritis, traumatic, In ruminants, 80. 
Geese, feeding, 877. 

Geese, raising, N..7., 073 
Gelatin — 

gels, evidence of structure in, 608. 
grades for Ice-cream making, Okla., 
878. 

utilization as source of nitrogen, 663 
Oclechia gossypiella (See Cotton boll- 
worm, pink.) 

Genetic scgicgatlon, 221. 

Genetics — 

and eugenics, treatise, 67. 
elementary course in, 799. 
experiments of Carnegie Institution, 
569. 

(8fee also Heredity and Hybridiza- 
tion.) 

Geography — 

economic, of new Stales of Kurope. 

297. 

home, for rural schools, 299. 
lesson plans on wheat, 397. 

Georgia College, notes, 398, 800 
Georgia Station, notes, 107. 

Georgia Station, report, 496. 

G<s>tropism in plants, theory, 327. 

Gbee and butter, comparison, 682. 

Ghee, vitamin A In, 661. 

Qiardia spp., differentiation, 681. 

Giardins in pian and animals, 886. 
Giardiasis, human, suppost^l rodent origin, 
critique, 681. 

OthO^ereUa sauHnetii, studies, 246. 

Gipsy moth — 

control, Conn.State, 166. 

In New Jersey, present status, 562. 
on cranberries, Mass., 462. 
parasites of, U.S.D.A., 67. 

Girls, energy requirements, 864. 

Girls' clothing club, sewing handbook, 698, 
Girls’ clubs, bread making manual, 111., 
696. 

Girls* clubs, Four-H, In West Virginia, 496. 
Girls’ pig clubs, 76. 

Qlanders, diagnosis, 885. 

Glanders, effect on malleln test, 681. 
Glanders In Canada, 181. 

Glanders in India, control, 878. 
Oloeosporium oofjfeanum^ notes, 889. 
Gloeooporium sp. In oak, 541. 

Gloeoaporium sp.. notes, 754 ; Fla., 660. 
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GlomereUa oinffulataj, nx>te8, 754. 

Glooiuy scale, studies, N.C., 851. 

Glucose, decolorizatlon with kelpchar, 411. 
Glucose, H-ion concentration, for Intraven- 
ous medication, 208. 

Glucose in fruit Juices, formulas, 808. 
Glutamln In human organism, synthesis, 
588. 

Gluten — 

feed, analyses, Comi.State, 570; Mass, 
274; N.J., 570; R.I., 671. 
feed, composition and retail price, 
Conn. State, 670. 

, feed, feeding value, 782. 

feed r buckwheat middlings. Pa., 478. 
meal, analyses, Mass., 274 ; N.J., 

670; R.I., 671. 

meal, composition and retail price, 
Conn. State, 670. 

Glyceride of fats and oils, 802. 

Glycerlds of goose fat, 10. 

Glycerol In presence of tsugar, determina- 
tion, 206. 

Glycln, effect on carbon dloxid-combining 
power of blood plasma, 04. 

Glycocoll in human organism, synthesis, 
663. 

Goats — 

Angora, as scrub exterminators, 72. 
breeding in Catalonia, 860. 
breeds In Porto Rico, 173. 
home doctoring, 488. 
metabolism experiments, Wls., 479. 
milch, breeding, N.Mex., 480. 
of the Mediterranean, 375. 
ovarian grafts in, 678. 
ovarian testes in, 276. 
parasites of, 883. 
raising in England, 806. 

Godetia spp. and Jiybrids, 822. 
Oongylonema ransomi n.sp., description, 
688 . 

Gonyglossum tmedtmamii, notes, 068, 
Goodyera rcpenn, biology, 426. 

Goose and duck hybrid, characters, 670. 
Goose fat, glycerlds In, 10, 802. 
Gooseberries — 

breeding, Minn., 888. 
culture, Alaska, 534 ; Minn., 338 ; Wls., 
438. 

culture experiments, Okla., 880. 
fertilizer experiments, 848. 
identity of Cronartium on, 856. 
root and top growth, 843. 
storage temperature, Calif., 640, 
Gooseberry — 

disease, new, 546, 
mildew control, 650, 749, 

Gopher, pocket, control, Calif., 549. 

Gouda cheese from pasteurized milk, 80. 
Orotcilaria perseae, notes, U.S.D.A., 157* 
QraoUaria aoyella, parasite of, 868. 
Graoilaria theivora on tea, 608. 

Grain — 

borer, lesser, summary, U.6.DA., 106. 
crops, rotation experiments, Minn,, 
180. 


Grain — Continued. 

crops, yield in Greece, 121. 
elevators, fire prevention, handbook, 
689. 

exchange of Winnipeg, report, 296. 

fall seeded, soil management, Mich., 
814. 

farm organization, cost, Wash.Col., 
694. 

hay mixtures under irrigation, Mont., 
180. 

marketing, 296, 895. 
mixture, feeding value, Wyo., 171. 
odicia] grades Jn Idaho, 393 
pests, sulphur dloxld for, 166. 
statistics in United States, 697. 
stored, destruction by TrogodfTma 
khapra, 268. 

stored, insects affecting, 254 ; Nebr., 
156; Ohio, 869; U.R.D.A., 166. 
test weight per bushel, U.8.D.A., 486. 
thrips, notes, 661. 
trade of Canada, 493. 
trade regulations, 94. 
varieties for Canada, 828. 

(See also Cereals and Oats, Rye, Wheat, 
eto.) 

Grama grass range, maintenance, U.S.D.A., 
468. 

Granary we^ivll — 

reputed vesicating properties, 269. 
summary, U.8.D.A., 156. 
supposed poisonous qualities, 659. 
Grape — 

berry moth, control, 65. 
black spot, control, 260. 
cuttings resistant to drying, 833. 
disease, nonpurasitic, N.Mex., 444. 
diseases, notes, 546. 

Industry, banking system for, 192. 
juice, recipes, 118. 
leafhopper control, factors in, 64. 
leafhopper, new, descrlptloii, 860. 
leaves, ring spot disease, 749. 
mildew, downy, control, 168, 250. 
Ol'dlum, control, 749, 
phylloxera. (See Phylloxera.) 
seeds, viability, 884. 
sirup, preparation, Calif., 614. 
stocks for heavy calcareous soils, 844. 
Grapefruit — 

canker, relation to stomata structure, 
546. 

diseases, notes, 838. 

from Porto Rico, standards, 834. 

tissue breakdown in, 248. 

Orapeo — 

culture, Miss., 40. 
fertilizer experiments, Ark., 740. 
fruiting habit, 844. 
liming experiments, 824. 
phylloxera resistant stocks, Calif., 640. 
pollination as affected by rain, 742. 
pruning, cordon system, Calif. , 640. 
pruning experiments. Ark., 740. 
pruning systems* Chill, 587 ; Md., 286. 
spray residue on, U.8.DA., 860. 



182S] 


INDEX Of StTfiJBdS. Q57 


OrapcA — Continued, 

spray schedule, N.J., 140; Ohio, 140. 
varieties, Calif., 640. 
varieties at San Antonio, U.8.D A., 
488. 

variety tests, Minn., 838. 
yield per vine, Okla., 831. 

(8ee also Tineyards.) 

Grapevine disease, notes, 839. 

Grapevine mealybug, ovlposltion, 551. 
Grapevines, biology, 250. 

Grapevines, death or wilting of, 49. 
Graphidium atrtffosum, ensheathed larvae, 
252 

Qraphlola oocoinu, notes, 547, 

Graphium sp., notes, 547. 

Giapholitha dorsana injury, prevention, 
651. 

Grass disease and botulism, 186. 

Grass seed, depth of sowing, 829. 

Grass, stored, electrical preseiwation, 32. 
Grasses — 

and forage plants, Calif., 680. 
as affected by ammonium sulphate, 
Maas.. 218. 

culture and use In Australia, 227. 
culture experiments, Alaska, 627. 
effect oil sou acidity, 721. 
effect on tree growth, Tex , 439. 
feeding value, Calif., 668. 
fertilizer experiments, 226 ; Wash., 
124. 

Important cultivated, D.S.D.A., 333. 
indigenou.s, germination, 829. 
of Arizona, 338. 

top-dressing cxi>eriment!s, Dei., 433. 

G t aashopper — 

bait and Kedzie mixture, Mich., 697. 
Campaign, IManitoba, papers on, 756 
Grasshoppers, poison bait for, 757 ; Wie., 
452. 

al»o Locusts ) 

Grassland — 

as affected by phosphatic slag, 26. 
management, 226. 

(Bee also Grass. Meadows, and Pas- 
tures. ) 

Gravel for roads. (8ee Uoad materials.) 
GraMlaria roaoipennella, notes, 651. 
Grazing experiments in North Dakota, 278. 

(Bee also Range management.) 

Green fly larvae, anaerobes from, 268 
Green manure — 

crops, effect on soil acidity, R.I., 619. 
fertilizing value, 24 ; Miss., 217 ; R,I., 
419. 

use, E.I., 725. 

Green manuring, U.S.D.A., 319. 

Green manuring experiments, 25 ; Mias., 
217. 

Green manuring In India, 815. 

Green manuring table, 217. 

Green aeale, notes, 58. 

Greenhouse*- 

seaaonal climatic conditions, Md., 411. 
thrlps, notes, 53 ; U.S.D.A., 167. 


Growth acceleration by administration of 
hypophyseal substance, 69. 

Growth as affected by thyroid feeding, 873, 
374. 

Growth, rapidity In relation to age, 75 . 
Growth-promoting accessory, (Bee Vi- 
tamin.) 

Gryllus aaeimilift, life history, S.Dak., 451. 
Guinea pigs as protection against malaria, 
554. 

Gullies, prevention and reclamation, TJ.H. 
D.A., 19. 

Gum arable adsorption in solution and at 
interfaces, 802. , 

Gummosls and mosaic, relation between, 48. 
Gummosis, dry, in plants, 348. 

Oymnonpoi aninum cuprettai, notes, 839. 
GymnoatyUa argentinas parasitism by, 657. 
Gynacantha hainhriggei, ovipositlon, 358. 
Gynocardla oil, chemistry, U.S.D.A., 241. 
Gypsum — 

anunonlum nitrate, fertilizing value, 
322. 

determination in soil, 18. 
effect on acid soil nutrients, 518 
effect on alkali soil, Calif., 619. 
effect on concrete, Wyo., 189. 
effect on soil solutions, 512. 
feitilizing value, 21, 512. 
for treatmi'ut of alkali soil, 123. 
Hahrobracon — 

brericornia, identity, 557. 
brericortm, inheritance in, 173. 
spp., biological observations, 762. 
Habrocytua cioniaida, ovipositlon, 261. 
Bahrocytua aonicida, parasitism by, 261 
Habumcma megaatoma, life cycl<‘, 257. 
Ilabronema megastoma, notes, 589. 
Ilabronemiasi.s, cutaneous, discussion, 585. 
Uaemaphyaalta btapinosa, notes, 487. 
Haemonchus oontortua, summary, Okla., 85. 
Hair of domestic animals, studies, 81. 
llaldu, description and distribution, 43. 
Huuiiner handies, Indian woods for, 289. 
Hardwoods and coniferous woods, distin- 
guishing, 448. 

Hardwoods, suppression of white pine by, 

42. 

Uarmolita vaginicolum, control, 58. 

Uaruess repairing, handbook, 793. 

Harrows, disk, 190; Iowa, 792. 
liarvest labor in wheat belt, U.S.D.A., 192. 
Harvest labor survey, 198. 

Hawaii University, notes, 600 
Hawks in California, Calif., 549. 

Hay— 

analyses, Conn. State, 570. 

as affected by weather, Minn., 116. 

as ranch feed, 75. 

coat of production, Mo., 192. 

crops, short season, tests, Mich., 131, 

culture experiments, Alaska, 527. 

energy value, 69. 

feeding value, 75, 878. 

fertilizer experiments, 814. 

from cereals, studies, Calif., 631. 

grain, notes, Alaska, 527. 
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Hay — Continued. 

Italian method of ensiling, 805. 
marketing, methods, U.S.D.A., 693. 
nonleguminous, digestibility, Tex , 472 
official grades In Idaho, 393. 
spontaii<x>us combustion, 227. 

V, silage, feeding value, l*a., 478. 
variety tests, Mich., 129. 

(^ee alfto Meadows, Crass, and A1 
falfa, Clover, Timothy, etc ) 

Haying with motorized outfits, Miss., 293. 
Hazel-nut oil, nature of, 12. 

Health, public — 

historical articles, 164. 

relation to medical entomology, 847. 

relation to mlJk, 164. 

Heat, effect on horse serum, 80. 

Heat, effect on vitamins, 768. 

Heat for control of cereal insects, Ohio, 
358. 

Heat losses due to wind, 488. 

Heat production, effect of acids, 63. 

Heat transmission, treatises, 390. 

(•8ce aleo Temperature.) 

Heifers — 

costs and returns, N.Y.Cornell, 678 
feeding experiments, Calif., 673 
growth and feed costa, 781 ; Iowa, 
782. 

pasturing experiments, Minn., 174. 
virgin, composition of fluid from ud- 
ders, 79. 

(JSee also Cows.) 

tleUipuB lauri, notes, XJ.S.D.A, 157. 
Ilelianthua dliariSj eradication, Tex., 486. 
Ueliophila unipuncta. (See Army worm.) 
HeliothU ohsoleta. (See Cotton bollworm.) 
Hcliothrips — 

haemorrhoidalU. (See Greenhouse 
tlirlps,) 

indicu», history and habits, 860. 
rudrocinctus, studies, 54. 
Helmintho.sporiura and wheat foot rot, 247. 
Helmintliosporium on cereals, Minn., 347. 
Ilelminthosporiuni — 

fframineum, notes, Wls , 446. 
incurvatum, notes, 547. 

Hemerocampa leucostigma, poisonous na- 
ture of, 458. 

HemeropHila pariana, notes, Conn. State, 
156. 

Hemicellulose of apple wood, 223, 
liemileia vastatrias, notes, 44, 848, 888. 
Hemlock, weeping, description, 147. 
Hemoglobinuria in cattle, Nev., 185. 
Hemophilic bacilli, growth factors, 504. 
Hemorrhagic disease, unidentified, of cattle, 
Nev., 789. 

Hemorrhagic septicemia. (See Septicemia.) 
Hemp, culture experiments, Alaska, 627. 
Hemp production, Wls., 432. 

Hemp seed globulin, nutritive value, 060. 
Hemp seed, nitrogen and oil in, 128. 

(See <jdso Sisal.) 

Hen feathering in coicks, cause, 808. 

Hen manure, effect on soil acidity, B.I., 
519. 


Henequen, culture, 229. 

Hens— 

breeding, feeding experiments, 871. 
laying, feeding experiments, 877, 671. 
laying, protein feeds for, 871 ; Idaho, 
779, 870; Miss., 78. 

(Bee aiao Eigg prodnctlon.) 
setting, selection and care, Mont., 476. 
weight, variation in, 678. 

Herbicides, comparative trials, 286. 
Heredity — 

and hormones, treatise, 608. 

In bacteria, 125. 
in beans, 524. 

In corn, 826. 

in Crepls, 326 ; Calif., 629. 
in Datura, 222, 624, 526. 
in ducks and pheasants, 607. 

In Japanese Convolvulus, 524. 

In Luplnus, 822. 
in Oenothera, 822. 

In phlox. Pa., 487. 

In plants, 821. 
in Portiilaca, 629. 
in radishes, 688. 
in rice, 32, 36. 
in sheep, Okla., 867. 
in sorghums, 634. 
in tarweedk, Calif., 629. 
in wasps, 173. 

in wheat, 737 ; Minn., 331 ; N.Y.Cor- 
nell, 738. 

mode of, and cytologlcal explanation, 
667. 

of cancer in mice, 865. 
of color. (See Color inheritance.) 
of disease resistance In tobacco, 645. 
of immunity to potato wart disease, 
544. 

treatise, 666. 

(See aUo Mutation and Variation ) 
Herpeiomonan muaoaedomeaticae^ notes, 
458. 

Herring, vitamin A in, 662. 

Hessian fly in Ontario, 756. 

Hessian fly, life history, Mich., 761. 
Hessian fly, parasites of, 554. 

HeteraMa papilloaa, notes, Minn., 356. 
Heterooordylus woWnus— 

control, 52 ; N.Y.State, 157. 
notes, N.Y.Cornell, 767. 

Heterodera in South Africa, life history, 
846. 

Heterodera eohaohtU — 

control. 644 ; U.S.D.A., 151. 
in barley, resistance to, 840. 

Hevea braaiUenHs. (Bee Rubber.) 
Hexamethylenamin, therapeutic efficiency, 
80. 

Hibiscus mealybug, life history, 851. 
Hickory curcuiio, life history, O.S-D.A., 
656. 

Hides in England, nematode Injury to, 181. 
Hides of water buflhio for loom pickers, 
670. 

Highway research, results# 289. 
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HJffhway*. (See Roads.) 

Hlpparlc acid hydrolysis, 484. 

Hietomonas meleagHdis, notes, 487. 

History exhibition, Tillage, tsIup, 897. 

Hog cholera — 

antiserum, Bacillus hotuUnus in, 487. 
antiserum, relation to botulism, 887. 
deflbrinated blood antitoxin, claiiflea- 
tion, 85. 

immunization, after-treatment, 86. 

In Canada, 181. 
in India, control, 878. 
in North Dakota, 878. 

Incubation period, 789. 
transmisHion, Ind., 185. 
treatment, Hi., 684. 
virus, nature of, 186. 

Hog bouses, plana, Nebr., 191. 

Hogs. (Bee Pigs.) 

Home — 

building, treatise, 688 
economics education. 494. 
economics extension, cooperative, tl.R. 
D.A., 496. 

economics, methods courses, textbook, 
897. 

econoinKH, special methods course in, 
599. 

(t-'rr also Vocational cduc'ntlon 
and Household. 1 
education, 494. 

ITominy — 

feed, analyses, 275 ; Ind . 47'i ; Mass , 
274; N..T., 570 ; N.T State, 172;R.I.. 
571. 

feed, composition and n't all price, Conn 
State, 570, 

lye, discoloration and manufacture, 718. 
meal, analyses, Ind., 473. 

Homona enffearia on tea, 658. 

Honey — 

nrtifl(‘ial, niialyais, 808. 
cozt of production. 659. 
eucalypts as ssourcc, 44.3. 

Flubam clover as source, (»hlo. 1.37 ; 
Okla., 856. 

Honeybees. (Bee Bees.) 

Hoof meal, effect on soil acidity, R,I., 519. 
Hookworms, carbon totrncblorld for, 483, 
589. 

Hop aphid, control, Idaho, 759. 

Hop club root, notes, 45. 

Hoplocampa ooohei, notes, 257, 567 ; Calif., 
654. 

Hopperbum, artificial production., 860. 
Hormodeftdrum dladosporoidee, notes, 
Calif., 648. 

Hormonea and heredity, treatise, 568. 
Horn and hoof meal, nitrogen availability 
in, Tex., 217. 

Horn meal, effect on soil acidity, R.I., 519. 
Ho r a e 

and asa, comparative osteology, 868. 
bote. (Bee Botflies.) 
feeds, compoeltloKi and retail price, 
Chxin.8tate, 570, 


Horse — Continued. 

hair, microscopic studies. 81. 

labor, cost, 276. 

mange cure, 585. 

mange in Canada, 181. 

muscle, dlamino acid content, 610. 

serum as affected by beat, 86. 

Horseflies and cattle, summary, Nev., 468. 
Horsepower on the farm, 90. 

Horses — 

antirabic vaccination, 82. • 

as affected by buckeye, Ala Col., 786. 
blood, diphtheria antitoxin In, 680. 
blood transfusion, donors, 879. 
breeding in Catalonia, 866. 
breeds in Porto Rico, 173. 
cost of keeping, Mich., 176. 
cutaneous surface, measure, 576. 
digestion experiments, 372. 
diseases, erythrocytes in, 487. 
diseases, treatise, 483. 
entry in the studbook, 377. 
feeding experiments, N C., 576. 

French, exportation for improvement, 
671. 

hygiene and diseases, 884 
judging and selecting, formulas, 68. 
multiple hitching, 90. 
popular artlfles on, 866. 
raising in colonies, N.Y Cornell. 779. 
Horticulture as a science, 39 
Hotel dining room, country, cost.«J, 60 
House fly — 

as carrier of habronemas, 257. 
fecundation and longevity. 361 
ovlposltlon as affected by chemicals, 
66 . 

Household — 

exhibits at fairs, score cards for, 195. 
insects, control, 111,, 463. 

(jSee also Home economics.) 
Housekeeping In Holland. 764. 
Housekeeping, tropical, 764. 

Housekeeping, wholesale, 60. 

House-owner’s book, 688. 

Humidity, effect on bean seedlings, 831. 
Humification, colorimetric studies, 819. 
Humus — 

add pine forest, fertilizing value, 815. 
acids, effect on assimilation of phos- 
phoric acid, 322. 
colorimetric studies, 319. 
decomposition, 818. 

effect on tree and wheat growth, 120. 
formation and composition, Iowa, 724. 
lime soils, transformation, 19. 

Uyalopus yvonis, notes, 647. 

Hybridization in tobacco, Calif., 686. 

(Bee also Animal breeding, Plant breed- 
ing, end specific animaXs and plants.) 
Hybrids, sterile, In birds, 874. 

Hydnocarpua oil, chemistry, U.S.D.A., 241. 
Hydrocarbons, nonbenzenold, chemistry, 608. 
Hydrocyanic acid gas — 

distribution in fumigation, N.J., 61. 
fumigation in greenhouses, 847. 
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Hydrogen — 

electrode, bubbling, 60». 
electrode Teasel and aoll measurementa, 
609. 

generator for measuring pH, 713. 
peroxld action on organic matter, 713. 
peroxid, effect on keeping quality of 
milk, 676. 

aulphld evolved from cooked foods, de- 
termination, 806. 
pydrogendon concentration — 

and measurement, principles, 712. 
apparatus for determining, 109, 204 
determination, new types of electrodes, 
718. 

effect on calcium deteiminatlon, 109. 
in potato wart tissue, 364. 
measurements, hydrogen generator for, 
713, 

of drained marsh soils, 513. 
of fluids for intravenous medication. 
203. 

of intestinal contents, 264. 
of nutrient solutions, relation to wheat 
growth, 729 

of soil as affected by drying, 619, 718. 
of soil, effect on wheat seedling blight . 
246 

of urine, determination, 716 
regulation, use of buffers, 203. 
theory and application, 203. 
Hydrophobia. (Sec Rabies.) 

Hylaatee angustatus in pine plantations, 
651. 

Byleooetue dertnestoidee, notes, 268. 
Uylemyia dlicrura, notes, N.Y.Cornell, 
848; Conn.State, 155. 

Hylcmyia triohodactyla, notes, 66. 
Hymenoehaete noada, notes, 50, 764. 
Hymenoptera, parasitic, 368, 669. 
Ilyostrongylus, new genus, erection, 846 
Hyperimmunization of cattle, 82. 

Hyperlte, effect on forest soils, 119. 
Hypobromlte reaction on urea, 316. 
Hypooera incra^eata, larva and pupa, 664. 
Hypocknua ihcae, notes, 764. 

Hypoderma larvae, extracting from cattle, 
658. 

Hypowylon ooooinum, notes, 647. 

Ice cream — 

analyses, Me., 764. 
bacteriology, 786. 

equipment, proper depreciation for, 
588. 

inspection, Conn.State, 669. 
manufacture, Fa.. 482. 
mix, Okla., 877. 
mix, calculating, Wls., 481, 
mix, preparing. 786. 
mix. standardization, 683. 
mix. vlscolizing, 882. 
packaging, 683. 

sandiness In. cause. Ind., 180. 
score card. Okla.. 878, 
weight af gallon, Calif., 076. 
IchneumonldXe, new genera and species. 


Ichneumonoidea as parasites, 669. 
Ictero-hemogloblnurla, studies, Nev., 186, 
789. 

Idaho Station, notes, 498. 

Idaho Station, report, 799. 

Idaho University, notes, 498. 

Idiocerus spp., notes. 264, 367. 

Illinois— 

Agricultural Policy, conference, 196. 
College of Agriculture, history, 798. 
State Grange, history, 394. 

Station, notes, 398. 

Station, report, 898. 

Station, work of, 798. 

University, notes, 398. 

Immunity, science of, treatise, 688. 
Immnnizatlon In rabbits against an organ 
ism of high virulence, 879. 
Immunization of plants, 645, 760. 
Immunization studies, 484. 

(See aUo Anthrax, Hog cholera, Tu 
bercuIoBls, sfc.) 

Inbreeding and crossbreeding, 76, 326 

(Sec alHo Hybridization and Animal 
and Plant breeding.) 

Incubation, artificial, Calif, 276; Wash. 
106. 

Incubators, temperature experiments, Ind., 
176. 

Indiana Station, report, 196 
Indlan-meal moth, control, Calif,, 654. 
Indican excretion by calves, 76 
Indigo, fertilizer experiments, 826 
Infantile paralysis. (See rollorayelitls ) 
Infants — 

breast-fed and bottle-fed. acjd stords 
of, 463. 

breast-fed, eczema in, 370. 
feeding, bacteriologlc study of breast 
milk and feces, 463. 
feeding, modification of milk, 166, 767. 
salivary secretion, 766. 

(See aUo Children.) 

Inheritance. (See Heredity.) 

Inonotua echini n.sp , proposed name, 662. 
Insecticides — 

analyses, Me., 441 ; N.J., 140. 
comparative tests, Minn., 362, 
effect on pollination, 742. 
examination, optical methods, 16. 
for use against thrlps, 860. 
studies, 264. 

use of arsenlcals as, 666. 

(8cc also Sprays and epeciflo forms.) 
Insects — 

as carriers of plant diseases, 652. 
beneficial, 666. 

bloodsucking, rOle In transmission of 
disease, 686, 588. 

causing apple scars, N.T.Cornell, 757. 
collecting and preserving, 253. 
control by heat, Ohio, 368. 
control in Cmna, 264. 
division in U.S.Natlonal Museum. 263. 
economic, of Sweden, treatise, 268. 
injurious In British Mimduras, 848. 
injurious In CeyloUi 867. 
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I nsecto*— Continued. 

Injurious In Germany, 051. 

Injurious in India, lists, 857. 
injurious in Mauritius, 254. 
injurious In Mesopotamia, 867. 
injurious In Washington, Wost. Wash., 
661 . 

injurious In West Indies, 661. 

(^ce also Corn, Cotton, Sugar 
cane, eie*) 

of Canada, papers on, 766. 

of fruit blossoms and pollination. 757 

of India, 254. 

of southern Nigeria, bionomics, 367. 
on imported nursery stock, 562. 
orchard. {Bee Orchard Insects.) 
rearing in hot climates, 253. 
scale. (Bee Scale Insects.) 
sucking, control, 62. 

Insurance, weather. 209. 

International Association of Dairy and 
Milk Inspectors, 280. 

International Potato Conference, report, 86 
Interrelations in nature, paper on, 757. 
Intestinal contents, pH of, 264. 

Intestinal roundworms In swine, Nebr , 789 
Intestines, human, Coleoptera In, 368 
Invertebrates, marine, composition, 660. 
Inulin, detection and identification, 206. 
Inulln, preparation from artichokes, 202 
lodamoeha wenyotiA, frequency In swine, 
884. 

lodln and hnlrlessness in pigs, 278 
lodin in subterranean waters, 288. 

Iowa College, notes, 398, 698. 

Iowa Station, notes, 800. 

Iowa Station, report, 790. 

Ipa pini on jack pine, 866. 

Iridomyrmea humilia. (Bee Ants, Argen- 
tine.) 

Iris leaf scorch, notes, 641. 

Iron chlorld, effect on soil permeability, 

20 . 

Iron phosphate as source of phosphorus, 
623, 

Iron salts, effect on corn, Ind , 147, 

Iron bark and Jarrah, strength, 189. 
Irrigation — 

and water conservation In New South 
Wales, 685. 

border method, U.S.D.A., 287. 
canals, cleaning, 88. 
canals, concrete linings for, 87. 
district laws of California, 685. 
effect on seed potatoes, 86. 
effect on tree growth, Calif., 689. 
experiments. (Bee also special crops.) 
in British Columbia^ 085. 
in Idaho, 87. 

In northern Colorado, D.S.D.A., 487. 

of citrus groves, studies, Calif., 588. 

rating boxes, $7. 

resources of Colorado Blver, 187. 

structures, design, 187. 

systems, Oreg., 886. 

water, alkali, use, 886. 

water distribution after, Cam, 617. 


I rrlgatlon — Continued. 

water, duty of, Oreg., 132 ; Utah, 885, 
water, quantity, relation to crop yields, 
Kans., 629. 

water, return-flow from, 686. 
water, saline, effect on walnuts, Calif., 
626. 

Isopropyl alcohol substitutes for grain alco- 
hol, 18. 

Itonididinariac, studies, 550. 

.Tarns, pectin In, use, 262, 

Jams, recipes, 118. 

Japanese - 

beetle, larval food habits. 854. 
beetles, control, 56. • 

cane, (Bee Sugar cane.) 

Jarrah and Iroiibark, strength, 189. 

Java almond oil, digestibility, U.S.D.A., 
560. 

Jellies— 

pectin In, use, 262. 
preparation of fruit juices for. Calif., 
618. 

recipes, 118. 

Jelly— 

clarification with enzyms. 206 
making, relation of pectin and acidity, 
857. 

Johne’s disoase, notes, Wls., 482, 789. 
Johnin, testa, Wls., 482. 

Joint-Ill, origin and prevention, 688. 

Juar stem borers, 867. 

Jujube enlttire at San Antonio, U.S 1> A., 

488 . 

Jules coeruleooinctus, notes, N.T. Cornell. 
848. 

June beetle, green, U.8.D.A., 854. 

Jute, fertilizer ex];>erlmentB, 82. 

Eadondong beetle, life history, 668. 
Kafir — 

beer, antiscorbutic value, 668. 
culture experiments, N.Mex., 888 ; 
Okla.. 824. 

feeding value, Okla., 71. 
irrigation water requirements, Kans., 
680 . 

silage. (Bee Silage.) 

Kale, fertilizer experiments, Wash., 124. 
Kale Fusarlum wilt, notes, Calif., 646. 
Kale, home-grown, West. Wash., 898. 

Kale, marrow-stemmed, feeding value, 671. 
Kansas College, notes, 98, 498, 600, 899. 
Kansas Station, notes, 98. 498, 600, 899. 
Kaoliang, culture experiments, U.S.D.A., 
880. 

Katofca tree, description, 129. 

Kelpchar as decolorizing agent, 410. 
Kentucky Station, notes, 99, 197. 800. 
Kentucky University, notes, 197, 600. 
Kerosene motor fuel and lubrication, Wls., 

Labor income on farms, Miss., 294 ; 
U.8.D.A,, 892. 

Labor income on irrigated farms, Mont., 
491. 

, (See olso Agricultural labor.) 

Lac insects, emeegenoa of larvae, 868. 
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Laohnea coooes, note®, 547. 

Laohnoiftema spp,, notes> 847. 

Lactic acid bacteria, blolog.v. 79, 282. 
liactlc acid, determination, 716. 

Lactic fermentation, studies, 282. 
Lactohaoillua acidophil ua, culture media 
for, 588. 

Lady beetles of Florida, 665. 

Laestadia oamelUae, notes, 764. 

Laestadia cocophila^ notcy, 547. 

Dakes, algae growths In, prevention, 690. 
Lamb, frozen, British trade in, 276 
Lambs — 

docking and eastrating, Pa., 47^1. 
feeding experiments, 76; Mich., 176; 
Nebr., 775; Tex., 473; Wyo., 170, 
672. 

losses In feed lots, Colo., 72. 
raising, 867. 

urinary calculi in. Iowa, 772. 

(See also Sheep.) 

Lamp for taxonomic work In entomology, 
61. 

Land — 

and labor In India, 790. 
clearing, engineering features, 187. 
clearing metbods, Ala Col., 887. 
credit. (See Agricultural credit.) 
grant colleges. (See Agricultural col 
leges.) 

holdings, consolidation in India, 492. 
in Bavaria, economic rearrangement 
691. 

lease contracts, protection, 091. 
nationalization in England, 192 
plaster. (See Cypsum.) 
prices and speculation, Ky , 795 
reclamation by drainage, proposed law, 
287. 

settlement, Minn., 392. 
surveys in Philippines, 695. 
taxation, 692. 

tenancy in Texas, U.S.D.A., 691. 
tenure in Bolivia, 93. 
tenure in Federated Malay States, 796. 
utilization, national policy, 297. 
valuation in rural France, 898. 
valuation problems, 692. 
values In Iowa and land and labor 
profits, 392. 

values In I/ombardla, 192, 
values, progressive tax on, 98. 
Landowners, British, laws affecting, 492. 
Lands, cut-over. (See Cut-over land.) 
Landscape gardening, treatise, 746. 

Larch, Japanese, new disease, 154. 

Larch, western, in cultivation, 539. 

Lard adulteration, detection, 806. 
Letsiodiplodia theobromae, notes, 547. 
LaspcpreaUi conUsoktna, occurrence and hab- 
its In France, 658. 
tmpepreaia leucoetoma on tea, 658. 
Impeyreaia moleeta, (See Peach moth, 
ori^tal.) 

Laterlte soils of Formosa, 614. 

Laur^ poisonous to live stock, Nev., 786. 


Lawn' mower clippings, feeding value. Md., 
78. 

Lead — 

arsenate, electrolytic preparation, 712. 
arsenate, injury to foliage, Mass., 646. 
arsenate, physical properties, 711. 
contamination of cistern water, 790. 
nitrate, use in clarlOcation of sugar 
solutions, 112. 

Leaf bugs, notes, 766. 

Leaf roller control, papers on, 849. 

Loaf thrips, control, 63. 

Leafhoppers, control, 58, 263. 

Leafhopperg injurious to woodbine. 54. 
I^eather, home tanning, tJ.S.D.A., 781. 
Leather manufacture, treatise, 509. 
Leavens, action ancl measurement, 603 
Leaves, aeration systems, 628. 

Leaves, determination of area, 224 
Leaves in autumn, amino acids In, Minn., 
348. 

Leaves, proteins from, 109. 

Lecanium nlrae, parasites of, 363. 

Leoanium viride, notes, 53. 

Legume bacteria as nffetted by sunlight and 
desiccation, 216 

Legume hays, dlg«'stlbiMty, Tex , 472. 
Legumes — 

breeding experiments, Miss., 227. 
culture experiments, Minn., 130 
effect on corn yield, Ark., 733. 
fertilizing value, 25. 

Inoculants, inspection. N.J., 436. 
Inociilants, lows concerning sale. N J., 
234. 

Inoculation, 227; Mich., 196; Wash. 
Col., 517. 

(See also Nodule bacteria.) 
nitrogenous fertilizers for, 816. 
planted with corn. R.L, 736. 
variety testa, Minn., 130; Nebr., 736. 
(See also Green manure and Alfalfa, 
Clover, etc.) 

Leishman-Donovan parasite, development, 
182. 

Ijciuon — 

brown rot, Calif., 649. 
diseases, 44. 

extract, analyses, Me., 764. 
gummosis, Calif., 640. 
shoots, water deficit In, Calif. , 628. 
Birup, preparation, Calif., 614. 

Lemons as stock for oranges, 389. 

Lemons, internal decline, Calif., 651. 
Lemons, spraying experiments, 651. 

Lemons, tissue breakdown In, 248. 

Ijentils, phytin content, 366. 

Lentils, vitamin B in, 661. 

Lmtinus lepideua, studies, tJ.S.D.A., 451. 
Lenititea eyclofframmu, notes, 647. 

Lenmea spp., studies, D.S.D.A., 461. 
Lepidoptera Injurious to apples, Pa., 161. 
Lepidaaaphes uUni, (Sm Oyster - shell 
scale.) 

Lepiota, 8p., BOisa, 50. 

Leprosy treatment, 608. 
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Leptimotaraa dieoemlinmta. tSen Fotato 
beetle, Colorado.) 

Leptopa rhiaophagm, uotes, 761. 
Legpedeza. {Bee Clover, Japan.) 

Lettuce — 

bacterial roaette disease, Ohio, 751 
fertilizer experiments, R.1 , 726. 
greenhouse, improved strains, 839. 
head, notes, West.Wosh., 497. 
hothouse, Bremia on, 861. 
melotic phenomena in, 126. 

8clerotinla rot, notes, N.J., J49. 
tissue breakdown in, 248. 
vitamin B in, 267. 

Leucaspia indlca, notes, ll.S.D.A., .859 
Leucocytes in blood of cattle, 486. 

Leuoopia bella, notes, IT.S.D.A., 159. 
Lcucoptera coffcrlla, notes, 847, 862 
Leukemia, infectious, of chickens, 885. 
TiOVUlosc content of straw, 506 
Lice, control, 63. 

Lice on pigeons, <‘radicntion, U.S.DA., 255 
Lice, sucking, of sheep, Calif., 655. 

Life, duration in Drch-^ophila, 864 
Ligaraentum nnchne, calcification, 80. 
Light- 

artificial, offoct on egg production, 
N.C., 677; N.Mex., 476. 
colored, effect on nitrogen fixation, 31 
{Bee alM) Sunlight.) 

TJghtnlng Injury to rubber tr<><‘s, ,856 
IJlncs, forcing experlnionts, 642, 

JAmacinia tangacixHXb., notes, 647. 

Lime — 

analyses, Me., 126 ; N .1 , 28, 
arsenate. (8ec Calcium arsenate.) 
as cure for clubroot <UHease, 542 
content of Thomas stag, soluhillty, 
628. 

determination in soil. 18. 
different forms, relative valuo. Pa , 42,8 
effect on aluminum salts, Ind , 121 
effect on grni^es, 324. 
effect on hay, Minn . 121. 
effect on inorganic compouiuls In soils, 
82S, 

effect on plant and soil acidity, 617 
effect on root systems in hardpan su»>- 
sollR, Okla., 815. 
effect on wood distillation, 208. 
fertilizing value, 24 ; Md , 235. 
magnesia and caldc, effect.s, 624. 
milk, fungicidal value, 646 
nitrogen. {Bee Calcium cyanaraid.) 
phOBphatic slag as source, Ohio, 624 
products, analyses, Mass., 221. 
requirement of soils. {Bee Soils.) 
situation In Mljjhlgan, Mich., 626. 
spreader, new, Mich., 891. 
sulphur, dry v. liquid, 844 ; Mich., 449. 
sulphur, fungicidal value, 162. 
sulphur, toxicity, N.H., 248. 
top>dre8sing experiment, Pa., 422. 
tree die-hack, notes, 614. 
trees, gummy exudation from, 839. 

41987—23 6 


Lime — Con tinned 

trees, mistletoe on, 640. 
use. 216 

use for water purification, 288. 

{Bee also Calcium and Liming.) 
Lime-magnes(a ratio, effect on soils, Va., 
624. 

Idme-potash law, 818. 

Limestone — 

analy.ses, 27 ; Me., 126, 
and phosphate, fertilizing value, 727.^ 
calcium and magnesium, response of 
crops to, N.Y. State, 516. 
coarse, value, Pa., 422. 
degree of fineness, importance, Mas?,., 
221 . 

fertilizing value, Mich., 143. 

In soils of Greece. 121. 

spreaders, tests, Iowa, 792. 

tests for acidity reduction. Mo., 27. 

V. oyster shells, Md., 73. 

Llmewater and casein, fixatives for Bor- 
<ieau\' mixture, 61. 

Liming — 

effect on composition of soil, 618 
effect on soil drainage water, 323 
experiments, Mich., 124 ; Ohio, 818. 

{Bee also Lime and special cropa.) 
Kjinsas .soils, 324. 

Linseed meal — 

analyses, 275 ; Ind , 473 ; Mass., 274 ; 

N.J., 570; N.Y.Statc. 172; RL, 671. 
composition and price, Conn. State, 570. 
energy value, 69. 
feeding value, 76 ; Iowa, 479. 
long-continued feeding, effect, Okla., 
868 . 

1 ’. eottonset'd meal, Wyo , 672. 

Lipase activity, effect of antiseptics, 803. 
Lipase, castor bean, preparation, 13. 
Lipase in milk, detection, 109 
Lipoid fixation le.st, clinical applicability, 
486, 

Lipoids, action In growth, 820. 

Llpovaccines and vaccines, immunity tests, 
879. 

Llpovaccines, preparation, 879. 

I.iqnids, movement in plants and evapor- 
lmet<'r. .80. 

Litmus, brom thymol blue as substitute for, 
108. 

Live stock — 

breeding and ft'cding, treatise, 866. 
breeding In Morocco, 173. 
diseases. (Bee Animal diseases), 
experiments, uniform methods, 76. 
feeding, principles, 70. 
feeding, relation to health, 283. 
French, improvement, 671. 
improvement in Porto Rico, 173. 
industry, credit conditions, 296. 
Industry In Belgium, development, 492. 
industry in Ecuador, 696. 
insects affecting, 848. 
judging as factor In education, 696. 
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Live stock — Continued. 

parasites, summary, 2S8. 
poisoning, 283. 

poisoning by death camas, U.S.D.A., 
181. 878. 

(See also Plants, poisonous and 
speolfie plants.) 

prices, relation to carcass perishability, 
278. 

production in Catalonia, 866. 
situation, Mich., 697. 
statistics, 04. 

statistics of Finland, 305. 
statistics of India, 298. 

^ statistics of United States, 96. 

(*Sfee also Agricultural statistics.) 
watering tanks, construction, 892. 

(See also Animals, Cattle, Sheep, etc.) 
Locust, black, effect on growth of catalpa, 
Pa., 442. 

Locusts, control, biological method, 860. 
Locusts, effect on ranges, 766. 
liocusts, lesser migratory, habits, 860. 
Locusts, migratory, summary, 662. 

Locusts, outbreak In Manitoba, 766. 

(See also Grasshoppers.) 

I^ganberHes — 

canned Juice for jelly making, Calif., 
614. 

dried, antiscorbutic value, 62. 
storage temperature, Cnllf , 640, 
liOgs, cost of making from small and large 
timber, Calif., 640. 

Loom pickers from water-buffalo hides, 670. 
Lophiospfiaeria tahitensis, notes, 647. 
Loquat diseases, notes, 839. 

I^tus borer, biology, U.S.D.A., 760. 
Tjoulslana Stations, report, 490. 

Lubricants, measurement of olliness, 889. 
Lubrication, effective, requirements, 692. 
Lubrication, mechanism, 890. 

Lucern. (See Alfalfa.) 

LudHa caesar larvae, anaerobes from, 268 
Lumber manufacture and distribution, trea- 
tise, 640, 

(See also Timber and Wood ) 
Lungworms in domestic animals, 586. 
Lungworms in sheep, Okla., 883. 

Lupines — 

as affected by artificial light, Md., 235. 
effect on growth of yellow pine, 644. 
effect on soil acidity, 728. 
heredity and variation in, 822. 
poisonous to live stock, Nev., 786. 
Lycaenldae, life histories, 867. 

Lye hominy, discoloration and manufac- 
ture, 718. 

Lygidea mendaw, notes, 62 ; N.Y. Cornell, 
757; N.T.State, 157. 

Lygidea mendaw, studies, 54. 

Lygus pratensis. (See Tarnlehed plant 
bug.) 

Lymeaylon dermestoides, notes, 258. 
Lymphangitis in cattle, studies, Calif., 683. 
Lymphangitis In horses, 788, 884. 

I^simeter investigations, N.T.State, 516. 


Maohaerota planitae, notes, 254. 
Machinery. (See Agricultural machinery.) 
Maerooentrus ap., notes, Mass., 462. 
Maorodactylus sulfspinosus, (See Rose 
chafer.) 

Maorophoma palmarwn, notes, 547. 
Maorosiphum solanifoHif notes, 861 ; Me , 
159. 

Macrosporium rot on onion, 861. 
Maorosporium sp. on flax, 44. 

Magnesium — 

chlorid, effect on concrete, Wyo., 188. 
chlorld, effect on soil perraeabillty, 20. 
chlorid, effect on starch, 128. 
determination. 804. 
fertilizing value, 818. 
removal from soil by drainagi*, Ky„ 
122 . 

rOfe in cultivated plants, 828. 
salts, crust-forming action, 124. 
soli, as affected by gypsum, 612. 
sulphate, effect on concrete, Wyo , 188. 
sulphate, effect on Portland cement, 
291. 

sulphate, effect on starch, 128. 
Mahogany, Identification and snbstStutes, 
U.S.D.A., 448. 

Maine University, notes, 99. 

Maize. (See Corn.) 

Malaria parasitce In moHQultoes, longevity, 
554. 

Malaria, prevention, 861. 

MalarIa-mo.squlto investigations, Calif., 
655. 

(See also Mosquitoes and Anopheles.) 
Mallein — 

antigenic variations and standardlzu^- 
tlon, 881. 

injection as affected by glanders, 681. 
injections, formation of antibodies, 
888 . 

Mallophaga on chickens, control, 53. 
Malnutrition. (See Underiiutrition.) 

Malt grains, dried, analyses, N.J., 570. 

Malt sprouts, analyses, N.J., 670. 

Malt, stored, destruction by Trogoderma 
khapra, 258. 

Maltase, optimum temperature, relation to 
acidity of medium, 127. 

Maltose, detection and Indentlflcation, 206. 
Mammltls in cows, 288, 681. 

Man, glyeocoll and glutamln synthesis In, 
663. 

Man, utilization of vegetable calcium and 
phosphorus, 768. 

Mandarin canker, relation to stomata struc- 
ture, 646. 

Mandarines, variety tests, Chllf., 640. 
Manganese— « 

in fruits and vegetables, 602. 
removal from soi! by drainage, Ky., 
122 . 

value to plants, 820. 

Mange. (See Cattle ami Horse mange ond 
Bheep scab.) 

Mangel seed, home-grown, 89$. 
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Mangels — 

oultare rlireetions, Minn , a34. 
fertlllaer experiments, Wash., 124. 
nutritive value, Calif., 668. 
varieties, yields, Mont., 131. 
vtirlety tests, Alaska, 527; Calif., 631 ; 
Minn., H82, 

Mango hopper, eontrol, 857. 

Mango hopper, notes, 254. 

Mangoes — / 

Insects aflTecting, U.S.D.A., ^ 

scale insects on, control, 5^ U.S.D.A., 
350y 

Manila rope, use and care, 692. 

Manioc. (See Cassava.) 

Mannose, preparation, 407, 

Manure — 

and fertilizers, value, 816; I*a., 420. 
conservation and uae. 816. 
dispensability In farming, 25. 
effect on root systems in hardpan sub 
soils, Okla,, 816. 

fertilizing value, 24, 25 ; Ark., 610 ; 
Minn., 124, 320; Miss., 217; R.I., 
725 ; U R.D.A.. 420 ; Wis., 418. 
liquid, fertilizing value, 726. 
liquid, nitrogen losses from, 516. 
nitrogen losses from, 616. 
nitrogen preservation In N.T. State, 
516. 

radio, fertilizing value, 521. 
substitution by other fertilizers, R.I., 
419. 

r manure plus fertilizer, N.H., 437. 
(See also Poultry manure.) 

Manuring rates, Minn., 124. 

Maple — 

scale, cottony, notes, Conn.State, 166. 
silver, distillation, effect of adding 
chemicals, 208. 

Maples, reproduction In, 126. 

Mares, brood, for farm work, 278, 
Margnrln — 

benzoic acid In, determination, 806. 
manufacture, emulsion problems, 15. 
(See also Oleomargarln. ) 

MarffaropuB annulatuB. (See Cattle lick.) 
Market — 

distribution, defects In, 866. 
reports, U.S.D.A., 94, 194, 395, 492. 
693, 797, 896. 

Marketing, 894. 

Marketing — 

college course in, function, 897. 
cooperative, 206, 895. 
cooperative, In Olifornla, 296. 
cooperative, outlook for, 398, 
course in, 509. 

in Nortb CUroUna, N.C., 94, 296, 463, 
797. 

Marl, handling, Mich., 196. 

Marlea hegoniifolia leaves, intumescences 
• on, 827. 

Marmalade^ 

manufacture, 112. 

preparation of fruit juices for, Calif., 
618. 

redpos, 118. « 


Marsh soil, drained, studies, 512. 

Mareonia fuglandiB in walnut branches, 641. 
Mareonia potentillae, notes, 249. 

Maryland Station, report, 299. 

Massacb usetts — 

College, notes, 99, .398, 698, 899. 
Cranberry Station, report, 497. 
Horticultural Society, library cata- 
logue, 880. 

Station, notes, 99, 398, 698. 

Mastitis. (See Mammitls.) ‘ * 

Material handling cyclopedia, 189. 
Materials, strength, treatise, 389. 

Matthiola inoanu, origin of full doubleness 
In, 624. 

MRule reaction for distinguishing woods, 

448. 

May beetle, monograph, 661. 

Ma^etiola destructor, (See Hessian fly.) 
Meadow caterpillar, studies, Me., 161. 
Meadows, fertilizer experiments, 322. 
Meadows, management, Del., 482. 

(See also Hay, Grass, and Grassland.) 
Mealy bug — 

Baker’s, control, Calif., 663. 
cltrophilus, control, U.8.D.A., 168. 
Hibiscus, campaign against, 657. 
on cacao, 255. 
on mulberry, 266. 

Mealy bugs — 
notes, 667, 

shelters constructed by Argentine ants 
for, 66. 

Mealy flatas, notes, Conn.State, 156. 

Meat — 

and bone scrap, analyses, 276; Mass., 
274. 

and bone scrap and meal, analyses, 
N.Y.State, 172. 

cold storage, mold formation in, 660. 
effect on carbon dloxld-comblnlng power 
of blood plasma, 64. 
effect on physical efficiency, 461. 
frozen, British trade in, 276. 
Inspection. 488. 

inspection and handling In England 
and Wales, 288. 
meal, analyses, 69. 

packing industry, effect of agricul- 
tural depression, 296. 
ring, farmers’, organisation and man- 
agement, 374. 

scrap, analyses, Ind., 478 ; Mass., 274. 
scrap and meal, analyses, N.Y.State, 
172. 

scrap as source of protein for egg pro- 
duction, Idaho, 870. 
substltntes, use for food, 612. 

(Bee aUe Beef, Pork, oto.) 

Media. (See Culture media.) 

Medicinal plants. (See Drug plants.) 
Medicine — 

biological standards and application, 
482. 

value of chemical research to. 601. 
Mediterranean fknlt fly, notes, U.S.D.A., 
167. 
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UegaKthile bicQlor, gynandromorphletm In, 

S68. 

Megasee, alcohol and paper pulp from, 113. 
Melanoplua — 

atianig, migration, 360. 
app., notes, N.Y.Cornell, 848. 
Melanostoma species, notes, 853. 

Melllotns. (files Sweet clover.) 

MeUola palmarum, notes, 547. 

Melissodes, pollination by, 857. 

Melalantha vulgaris^ biology, 655. 

Melon— 

aphids, control, Ohio, 850. 
fuaariose, studies, 46. 

Melons, fertilizer experiments. 111., 830. 
Membracldae of South Dakota, 848. 
Meningo-cn cephalitis in domestic animals, 
80. 

Menispora miorospora on chestnut, 641, 
Mercuric cyanid for potato seed treatment, 
Mich., 149. 

Mercurous chlorld, effects on culieid larvae, 

857. 

Mercury va{>or quartz lamp, radiation. 
567. 

Meromyza amerioaM, studies, S.Dak., 451. 
Metabolism — 

basal, of poultry during vitamin star- 
vation and polyneuritis, N.Y. State, 
466. 

basal, of underweight children, 68. 
basal, standards for, 165. 
carbohydrate, 62, 866. 
effect of cooling power of atmosphere, 
665. 

effect of vitamins, 265. 
fat, studies, 866. 
gaseous, of various tissues, 767. 
mineral, of cows, 76, 278, 878. 
nitrogen, in cows, 77, 
nitrogen, in plants, 1(M), 
of children undergoing open air treat- 
ment, 665. 
of diabetes, 870. 
of man In Switzerland, 006. 
of plants, Minn., 848. 
of sulphur, 167. 

resting and during exercise, 665. 

Metal flumes, design and life, 888, 889. 
Metals — 

action on milk, 281. 
poisonous, on sprayed fruits, I7.8.D.A., 
860. 

precipitation, use of k^pchar in, 411. 
toxicity, 242. 

Metasphaeria spp., notes, 647. 
Meteorological — 

conditions, relation to plmit diseases, 

48. 

observations, Alaska, 611; Mass., 210, 

415, 617 ; Minn., 817 ; U.B.D.A., IT, 
816, 817, 414, 416, 616, 720; West 
Wash., 510; Wyo., 116, 196. 

observations at San Antonio, t7.S.D.A., 

416. 

olvservatioiis in BraMl, 210. 
observations in Fhillppliies, 210. 


Meteorology, papers on, tJ.S.D.A., 17, 816, 
414, 617. 

(fiss also dimate. Rainfall, Tempera- 
ture, Weather, eto.) 

Methyl alcohol substitute for grain alcohol, 
18. 

Methylene blue, use In staining milk, 79. 
Mice, caging and feeding, method, 60. 

Mice, inheritance of cancer in, 866. 

(fiee also Mouse.) 

Michigan — 

College, notes. 99, 299, 699. 

Station, notes, 99. 

Station, quarterly bulletin, 196, 697, 
898. 

Upper Peninsula Substation, report, 
196. 

MieroJiracon — 

lefroyi, ovlposltlon and life history, 

868 . 

meromyza, parasitism by, S.Dak., 461. 
Microchemistry of plants, treatise, 9. 
Mieroooooti/i meliteneis. (See Bacfllue mr- 
Htcneia . ) 

Micromue vinaoeus, notes, 253. 
Microorganisms — 

in sulphur cycle of soli, 621. 
oxidation of sulphur by, 27. 
vitamin content relation to culture 
medium, 167. 

(fiee also Bacteria end Organisms.) 
Microscope, uses in the mill, 108. 
MioroBphaera sp,, notes, 541. 

Microsporldia, new species, 266. 

Middlings. (See also Wheat. Bye, etc.) 
Mildew, powdery, on fruit trees, 44. 

(fisc also host plants.) 

Milk- 

abnormal, analyses, 784. 
abnormal, detection, 611. 
acidity, 682. 

action of chnmlng on, 711. 
action of metals on, 281. 
agar, standards, 280. 
amino acids in, 201. 
analyses, application of theory of 
probability, 409. 

and orange juice, antiscorbutic action, 

61. 

antiscorbutic value, 267. 
as affected by vitamins in dairy ra- 
tion, 281. 
bacteria In, 79. 
bacterial analysis, 280. 
bacterial content and cream as affected 
by agitation, Calif., 676. 
bacteria] content, effect of dirt. 111., 
482, 

bacterial count, methods, 788 ; N.Y. 
State, 178. 

bacterial count, relation to pH, 877 ; 
Calif., 676. 

bottles, improperly capped, danger, 877. 
cans, steaming, effect on bacteria, 682. 
carbonated, bacteria In, Ml., 160. 
certified, production, 280. 
chlorin content, 867« 
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Milk — Coatlnued. 

and freeeing point, Conn.Statf*. 
606. 

changes due to feeding. 166. 
during foot-and-mouth disease, 
282. 

variationa in, 876. 

contamination from milking machines, 
N.Y.State, 180, 481. 
cost of production, Wash.t’ol., 594 ; 

Wls.. 480. 
creaming. 814. 
cryoscopy, 814. 

curds, modification for infants. 166 
dealers and inspectors, relations, 280. 
distribution, city, Mich., 281. 
dried, nutritive value nnd effect on 
milk supply, 60. 

enzyms, relation to abnormal fermenta- 
tions, 314. 

evaporated, spoilage in, Wls., 481. 
ewes’, change during lactation, 79. 
fat as affected by cottonseed meal 
feeding, 278. 

fat as affected by drugs, 278 
fat as affected by plane of nutrition of 
cow, 788. 

fat as affected by temperature, 880 
fat of buffalo and <i>w, r)82. 
fat of dried milk 112 
fat, table for computing, 282. 
filled, 280. 

food value, 280 ; Wls., 404. 
fresh, bactericidal proporfles, 177 
from different quarters of udder, 881. 
goat’s, analyses and skimming, Oallf , 
676. 

goat’s, chlorln content, 867 
grade A, keeping qualifies 880 
heated, temperature of surface, Calif , 
676. 

human, action of churning on, 711. 
human, bacteriological studies, 468 
human, inorganic phosphate content. 

relation to rickets, 770. 

Importance In diet, 868. 
improvement through college exten.siun 
work, 280, 675. 
inspection, Conn. State, 559. 
keeping quality as affected 'by hydro- 
gen peroxid, 676. 
lipase detection in. 109. 
machine and hand drawn, 280. 
malted, fat in. 814. 
manurial pollution test, 877. 
marketing, 281. 

media« phenol red, preparation, 803. 
of aborting cows, agglutinins and am- 
boceptors in, 186. 
pasteurisation, papers on, 280. 
pasteurising machines, types, 281. 

« pathological, determination, 716. 
peroxidase In, determination, 605. 
phosphates, determination, methods, 
6U. 


Milk — Continued. 

powder, analysis, 876 
powder, fat analysis, 112. 
powder, vitamin A and B In, 866. 
powdered, value, 280. 
powders, antiscorbutic value, 267. 
l^reservation with potassium dlchro- 
mafe. effect on tubercle bacilli, 184. 
production — 

and consumption, 280. 
and other characters, correlation, 
278. 

aa affected by feed, 279, 878, 478 ; 
Calif., 674. 

effect of fertilization of pastures, 
816. 

feeding standards for, Va., 476. 

In Dutch East Indies, 682. 

In 1921, U.S.D.A., 493. 
siniiiiH'r, silage v soiling crops for 
Iowa, 78. 

ycRiI>, effect of time of calving, 
78 

proteins, biological value, 706. 

(juallty, methylene blue test, Wis., 481. 
lecordiiig in England, 380 
ndation to public health, 164. 
remade, properties and test, 110, 111, 
280 

removing onion flavor from, N.C., 680. 
score card, (iovernment, 280. 
secretion — 

as affected by injection of own 
milk, 675. 

as affected by proteins, 62, 868, 
869. 

cuiclum and phosphorus as limit- 
ing factors, 279. 
effect of edestin, 365. 
physiology of holding ba<k milk, 
676. 

studies, Me., 176. 
serving In schools, 280 
skimmed. (Jffee 8kim milk.) 
staining by the Breed method, 79. 
substitutes for calves, 278 ; Wash., 173. 
supply, city, improving, 280; Mich., 
281. 

supply, city problems, 783. 
supply, effect of dry milk Industry, 61. 
supply of Chicago, 783. 
test classes at Salisbury, 880. 
tester, tests, Wis., 481. 
tests, effect of preliminary dry milk- 
ing, 788. 

transportation and marketing, 280. 
vitamins in, 861 ; Wis., 464. 
vitamins In, effect of diet of cow, 78. 
watered, determination, 716, 

Milking machines, care, 280; N.Y.State, 
481. 

Milking machines, contamination of milk 
from, S.Dak., 480; N.Y.State, 180, 481. 
Milking machines, sterilization, N.Y.State, 
480. 

Milking plants, electric power for, 792. 
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Millet— 

analy«e8, Va., 823. 

as affected l>y ammonium sulphate, 
Mass., 218. 

as short season hay crop, Mlcb., 181. 
culture, N.Mez., 883. 
flour, analyses, 764. 
variety tests. Nebr., 786. 

Milling industry, effect of agricultural de 
pression, 296. 

MUo— 

culture experiments, Calif., 631 ; N. 
Mex., 888. 

irrigation water requirements, Kana.. 
, 630. 

seed, digestibility and productive 
value, Tex., 472, 

Mineola vaccinU. (See Cranberry fruit- 
worm.) 

Mineral — 

acids, detection In vinegar, 109. 
industries, treatise. 826. 
resources of Tennessee, 420. 
aoU, burnt, fertility, Minn., 121, 
supplements for poultry. 176. 
waters, bromid In, 718. 

Minerals — 

and acids, equilibrium studies, 218. 
decomposition by bacteria, 218. 
feeding to pigs, 776. 
soil-forming, potash availability In, 
Tex., 26. 

soli, solubility, 513. 

Minnesota — 

Morris Substation, report, 196. 
Northwest Station, report, 897. 
Station, Northeast Demonstration 
Farm, report, 190. 

Station, notes, 699. 

Station, report, 897. 

University, notes, 699. 

Mlrldae, notes, 766, 

Mississippi — 

Station, IJolIy Springs Branch, report, 
497. 

Station, notes, 99, 890. 

Station, report, 299. 

Station, South Branch, report, 497. 
Missouri Station, notes, 99, 197. 

Missouri University, notes, 99, 197. 
Mistletoe on lime trees, 646. 

Mltee, lighting, summary, WestWash., 668. 
Mitochondria, notes, 127. 

Mixed feeds, analyses, N.Y.Btate, 172. 
Molascuit, fertilising value, 21H. 

Molaaaea — 

alcohol manufacture from, 118, 608. 

bacteria In, 48. 

beet pulp. (See Beet pulp.) 

('ane v. beet, feeding value, 279. 
cinder, fertilising value, 218. 
feed, energy value, 69. 
feeding value, la., 470, 
feeding value and methods of feeding, 
674. 

grain in, 717. 


Mol gane e - Continued. 

poiaoued, for pale western cutworm, 
861. 

sucrose determination in, 112, 
viscosity, effect of colloids, 717. 
Molastego, fertilising value, 218. 
Molastella, fertilising value, 218. 

Mold formation on cold-storage meat, 600. 
Mold spores, resistance to sunlight, 784. 
Molds— 

effects of hydrogen-ions on, Iowa, 726. 
in drugs, detection, 814. 
pathogenic, biologic properties, 678. 
suppression during Incubation of 
fungi, 047. 

Moles, American, U.S.D.A., 166. 

UolUsia earUana, notes, 249. 

Monezia sp., notes, Okla., 86. 

Monilia oinerea on cherries, 844. 

UoniUa fimioolot notes, Calif., 646. 

Monilia lama, notes, 49. 

Monilia pailoaiB, cause of sprue, 871. 
Moniloohaetea infuacana, control, N.J., 448 
Monocrepidiua ewul, notes, 263. 
MoDosaceharlds, identification, treatise, 
812. 

Monsoon, cause and characteristics, 809. 
Moor soils. (See Peat soils.) 

Mordelliatina puatulata, notes, 864. 

Mosaic — 

and gummosls, relation between, 48 
disease of annuals, overwintering, 849. 
diseases, effect of temperature, 348. 
(See also specific hoat plants ) 
Mosquitoes — 

breeding places, aerial survey, 760. 
cbemotropism, N.J., 568. 
control, Conn.State, 160. 
distribution in India, 368. 

In British Columbia, 767. 
in Porto Rico, 863, 
manual, N.J., 195. 
parasites of, 266. 
traps for, 368. 

(See also Anopheles and Malaria.) 
Moth proof fabrics, 662. 

Moths' eggs, photomicrographs, 256. 
Motion pictures for community needs, 698. 
Motor — 

alcohol, theory and use, 90, 189. 
cultKators. (See Cultivators.) 
fuels, blended, detonation characteris- 
tics, 791. 

road transport, treatise, 791. 
transportation In rural Ontario, 888. 
vehicles, registry in Massachusetts, 
289. 

Mottling disease of sugar cane. (See 
Sugar cane.) 

Mouse typhoid, immaDiaatioo, 882. 

(See also Mice.) 

Muck- 

nitrogen in, as plant nutrient, In^,, 

124. 

noils and frost, Mich., ill. 
soils, fsrtiUser ezptriiiieats on, 786. 
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Muck — Cantiaued. 

8 OII 0 , reclamation and management, 
620. 

tankage, nitrogen availability in, Tex., 
217. 

Jfttcor mucedo on cold-storage meat. 660. 
Mulberry disease, cause, 49. 

Mulberry leaf spot, 880. 

Mulberry mealy bug, notes, 255. 

Mulberry thrips, notes, Fla., 666. 

Mules as affected by buckeye, Ala Col., 785. 
Mules, breeding in Catalonia, 866. 

Mules, feeding experiments, N.C., 576, 
Muriate of potash. {See Potassium 
chlorld.) 

Muaoa domeeUoa. (See House-fly.) 
Muscle, chemical dynamics, 62. 

Muscular — 

exercise, effect on metabolism, 065. 
work, effect on composition of urine, 

264. 

work, effect on oxidation, 167. 
Mushroom mold disease, notes, Calif., 646. 
Muskmelon anthracnose, control, U.8 D.A., 
751. 

Muskmeloiis — 

dusting experiments, Va.Truck. 236. 
variety ti*sts, Miss, 831, 

Mustard, effect on soil acidity, 723. 

Mustard oil, vitamin A In. 661. 

Mutation — 

iu citrus, U.S.l) A., 143. 

In Portulaca, 029. 

types, sigiiillcance In evoiutkm, 524 

{See also Variation.) 

Mutton, frosen, British trade iu, 276. 
Mycogone sp., notes, 647. 

Mycology, Imperial Bureau of, 43. 
Mycosphaerella oitrulhna, notes, 48. 
Mylodaria, parasitic on birds, 566. 

Mysidia n. sp., description, 265. 

Myeaphia ahietina, notes, 651. 

Mysua brcnpkowa.s n.'^p . lif»* UiNtmy, N Y. 
State, 456. 

Myeua fragaefolii, notes, Ark., 465. 

UyzuM spp. {See also Aphids and apeoifio 
fioste.) 

Natada nararia, notes, 357. 

National — 

Agricultural Conference, report, 296. 
Formulary of United States, 488. 

Navel ill. {See Joint 111.) 

Nebraska — 

Dairymen’s Association, proceedings, 
877. 

Station, notes, 197, 899, 

Station, report, 799. 

University, notes, 197, 899. 

Neoator euiUua n.sp., deacrlptlon, 688. 
Necrobaolllosls, laalons in, 685. 

Nectarines, pollination experiments, Calif., 

688 . 

Ifeotria galligena, life history, 849. 

Hfeetria palNpena, nates, Calif., 649. 
NaotHa 8pp., notes, 754. 


Nematodes~^ 

economic value of stndy, 846. 
injurious to hides, 181. 
new genera, 846. 

parasitic, cnsheathed larvae of, 252. 
plant resistance to, Ga., 444. 
Neoarasphcnamin, paraslticldal power, 882. 
Neofahraea malicorticia, notes, Calif., 649. 
NeomaakeUia hergii, studies, 256. 

Nep, factors responsible for, 34. 
Nephelometers, descriptions, 607. 
NephotettUa spp., on rice, 264. * 

Nevada Station, report, 196 
Nevada University, notes, 699. 

New Hampshire Station, report, 497. 

New Jersey Stations, notes, 197. 

New Mexico Station, report, 497. 

New York Produce Exchange, report, 597. 
New York State Station, notes, 99, 899. 
New York State Station, report, 599. 
NiootUma tahacum varieties, crossing, 29. 
Nicotln dust — 

effect of carriers on killing power, Va 
Truck, 236. 

insecticidal value, U.S.D A., 655 ; Va. 

Truck, 236. 
use, WIs., 462. 

Nipa palm, alcohol from, 207. 

Nitrate — 

nitrogen removal from soil by drain- 
age, Ky., 122. 

of ammonia. {See Ammonium nitrate.) 
of soda. {See Sodium nitrate.) 
Nitrates — 

accumulation as affected by straw, 
Wash., 212. 

effect on arsenic determination, 608. 
effect on plant and soil acidity, 518. 
effect on wheat, relation to time of 
application, 233. 

formation as affected by cultivation, 
214; Ark., 724. 

In soil, relation to concentration of 
soil solution, N.Mex., 417. 
production, relation to nitrogen re- 
moved by crops, Tex., 23 
production, research on, 421, 622. 
Nitric acid, effect on germination, 623. 
Nitrification — 

as affected by aluminum salts, 122. 
as affected by tree products, 812. 
as affected by water In soil, 724. 
in tropical soils, 214. 
of drained marsh soil, studies, 612. 
relatiou to nitrogen removed by crops, 
Tt‘X., 22. 
studies, 21. 

Nitrite ferment — 

carbon and nitrogen relations, 21. 
isolation and description, 21. 

Nitrites, effect on arsenic determination, 
608. 

Nitrobeuzol In benzaldehyde, detecting, 611. 
Nitrogen — 

balance of soil, studies, 25. 
compounds from wooi scouring wastes, 

824. 
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Nitrogen — Continued. 

determination, methods, 309, 310, 003. 
determination of active value in soil, 

24. 

distribution in urine, 004. 

distribution of proteins, 201. 

effect on potassium absorption, Calif., 

025. 

effect on protein content and yield of 
wheat, Idaho, 636. 
expenditure, minimum, of man, 705. 
fertilization and cultivation, 214. 
fertilization, effort on insoluble pho.s- 
phates, 817. 

, fertilization with liquid manure drill, 
726. 

fixation — 

atmospheric, treaties, 320. 
effect of colored light, 31. 
effect of salts, 517. 

In Colorado soils, Colo , 022. 
studies, 627. 

symbiotic and nonsymbiotic, 21S. 
in alfalfa hay, 10. 

in cottonseed meal, availability, Tex., 
217. 

in crops, effect of fallow v. manure, 25. 
In manure, preservation, N.Y.State, 
516. 

in rain water, 213. 
in soil, effect of fallow v. manure, 25 
in soils, income and outgo, 218. 
in soils of Greece, 121, 
lime, (See Calcium cyanamid.) 
losses from manure, 516. 
metabolism In cows, 77. 
production, 420. 
removed by crops, Tex., 22. 
requirements of man, value of gelatin 
in, 568. 

Nitrogenous fertilizers — 
comparison, 321, 822. 
for apples, Mo., 141, 
hygroscopiclty, 821. 
on legume crops, 816. 
tests In Germany, 419. 

Nitrosococcus sp., isolation and descrip- 
tion, 21. 

yUgsoJUa oloaterium, synthesis of vitamin 
A by, 769. 

Noctuld moths, destruction, 851. 

Nodular peribronchitis of the horse, para- 
site of, 689. 

Nodule — 

bacteria, development, .329. 
bacteria, studies, 729; 111., 814. 
formation as affected by pll, 434. 
formation In drained marsh soil, 512. 
(See also Iiegume.s, inoculation.) 
Nomogram for calculating area of human 
body, 165. 

Norit for sugar refining, 206. 

Normal Rural Home Economics Institute, 
course of study in, 696. 

North CaroUaa College, notes, 400. 

North Carolina Station, notes, 400. 

North OaroUna Station, report, 699, 


North "Dakota College, notes, 699. 

North Dakota Station, notes, 699. 

Noaema apis, relation to Isle of Wight dls 
ease, 667. 

Noaema haetis n.sp., notes, 267. 
Nummutaria diaoreta, notes, 111., 449. 
Nursery — 

conditions In western Europe, 662. 
inspection, Conu.State, 156. 
inspection law of South Dakota, 848. 
stock, imported, insects on, 662. 
stock, Phythiacyatia oitrophthora on, 
Calif., 649. 

Nut grass scale, notes, 258. 

Nutriemt media. (See Culture media.) 
Nutrient solution tor plants, continuous re- 
newal, 127. 

Nutrition — 

amino acids in, 866, 660. 
and vitamins, treatise, 768. 

(See also Vitamins.) 
animal. Animal nutrition.) 

class program, evolution, 898. 
in Infancy, pathology, 482. 
indices, review of literature, 166. 
laboratory of Carnegie Institute, 164. 
newer knowledge of, 8C3. 
of children, treatise, 766. 
of working-class in Glasgow, 263. 
Plrquet’s nem system, 764. 
plant. (See Plant nutrition.) 
present standards, 164. 
studies, 461. 

(See also Diet, Metabolism, Undernu- 
trition and Vitamins.) 

Nuts, new, characteristics, 340. 

Nuts, nutritive value, 60. 

Oak Otdlum, ascophore form, 641. 

Oak, white, distillation, 208. 

Oat — 

and poa silage. (iSfse Silage.) 
chops, analyses, Ind., 478. 
crown rust, alternate hosts, Iowa, 642, 
crown rust, notes, Iowa, 740. 
dry spot, 542. 

feed, analyses, 276 ; Mass., 274. 
groats, aualysf^, N,J., 671. 
hay, feeding value, Calif., 678. 
hay, nutritive value, Calif., 668. 
hull clippings, digestibility and produc- 
tive value, Tex,, 472. 
hulls, digestibility, effect of sodium 
hydrate, 70. 
plant, Composition, 31. 
products, analyses, N.Y.SState, 172. 
rust resistant varieties, Minn., 831. 
Oatmeal mill by-products, digestibility and 
productive value, Tex., 472. 

Oatmeal, phytln content, 866. 

Oats — 

analyses, N.Y.State, 172. 
and barley, culture experiments, Minn., 
881. 

and wheat, culture experiments, Minn., 
881, 

as affectsd by amnotiltiia iulphata, 
Mass., 219, 
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Oatfl — Cantinued. 

as affected by sodium arseuate, 120. 
as affected by superphosphate, Minn , 

124. 

as aifected by weather, Minn., 116. 

as hay crop, Calif,, 631. 

as nurse crop, Ohio, 137, 

as short season hay crop, Mich., 131. 

breedinff and selection, I.ia., 428, 

cost of production, Mo., 192. 

cost of production In Westphalia, 93 

culture, Nebr., 735; Wis., 886. 

culture experiments, Okla., 824. 

dietetic value, 668. 

digestibility and productive value, Tex., 

472. 

dockage removal at the thresher, 91. 
effect on soil acidity, 723. 
energy value, 69. 

fertilizer experiments, 822, 816; Ga., 
427; Minn., 820; Miss., 217; S.C.. 
24; Wash., 124. 

for winter pasture, U.S.D.A., 470. 
germination, effect of soiJ acidity, 722. 
ground, analyses, Conn, State, 570; 
Mass.. 274. 

harvesting Id Argentina, 32. 
irrigation water requirements, Kans., 
080. 

origin, men ns of tracing, 629. 

Orion, description, 530. 

protein content, Calif., 626. 

rotation experiments, Alaska, 627 ; 

Minn., 121, 332; Miss, 216. 
seed, standards, 89, 
seeding experiments. Ark., 782 ; Minn., 
382; U.S.D.A., 380; Wis., 432. 
stem rust resistance, Calif., 647. 
sterility, U.S.D.A., 46. 
varieties, Alaska, 627 ; Minn., 129, 
331 , Pa., 429. 
varieties for Canada, 823. 
varieties In British Isles, 826. 
variety and strain tests, plat technb 
que. Mo., 329. 

variety tests, 824 ; Alaska, 626, 527 ; 
Ark., 783; Mich., 129; Minn., 130, 
882, 333 ; Nev., 131 ; Okla., 828 ; 
XJ.S.D.A., 330 ; Wis., 335 ; Wyo., 181. 
yield, Waah.Col., 628. 
yield, effect of seed weight, 835, 
yield from small seeds, Minn., 331. 
Odina toodier, description, 43. 

Oecanthus pellucem^ egg parasites of, 660. 
Oecetiou9 kirbpi platensia, new parasites of, 
667. 

Oedemagma tarandi, notes, 267. 

Oenothera, chromosome number, 120. 
Oenothera crosses, 822. 

Oenothera, pollen tube growth and dls* 
turbances in Mendellan numbers, 822. 
O^ophaffostomum venulosumt notes, 883. 
Oestrus, effect of administratlou of hy- 
pophyseal substance, 69. 

OtBtrua QixU, notes, 888. 

Ohio State tJnlrersity, notes, 699. 


Ohio Station, monthly bulletin, 196. 697, 
898. 

Ohio Station, notes, 899. 

Ohio Station, report, 497. 

Olddum — 

laotis, effect on spoilage of butter, 784. 
laotia, resistance to sunlight, 784. 
sp., notes, Fla., 650. 

Oil- 

burners, palm oil as fuel, 90. 
corn, composition, 10. 
corn, extracting methods, U.S.D.A., 11. 
corn, hydrogenation, 602. 
corn, refining, U.S.D.A., 10. 
eucalyptus, bibliography, 443, 
hazel-nut, nature of, 12. 
lubricating, emulsion spray for San 
Jos6 scale, U.S.D.A., 468. 
meal. (*^ec Linseed meal.) 
palm diseases, 661. 
palm nut, energy value, 69. 
plants, pro<luctlon and use, 239. 
seeds, nitrogen and oil content, 128. 
seeds, tropical, analyses, 803. 
sprays, miscible, value, 769. 

Oils — 

and fats, inspection, Conn. State, 659. 
animal and vegetable, statistics, 711. 
color measurement, 716. 
decolorizatlon with kelpchar, 411. 
edible, substitutes for, 612. 
edible, treatise, 811. 
for paint, tests, 390. 
from various residues, 613. 
hydrogenation, 608. 
lubricating, lasting qualities with kero- 
sene fuel, Wis,, 488. 
mineral, lubricating properties, 292. 
miscible, as ovicide, Conn. State, 166. 
of tropical seeds, analyses, 803. 
treatise, 292. 

vegetable, acid number, 202. 
vegetable, Bource«, 239. 

(See aUo Fats, Corn oil, Cottonseed 
oil, Olive oil, etc.) 

Oklahoma College, notes, 099, 899. 
Oklahoma Station, notes, 699, 899. 
Oklahoma Station, report, 898. 
Oleomargarin manufacture and vitamins, 
662. 

(8ce also Margaiin.) 

Oleoresin production, U.S.D.A., 644. 
Oligodynamic phenomena, 821. 

Ollve^knot organism, Calif., 660. 

Olive scale, parasites of, 868. 

Olives— 

canning and pickling, Calif., 614. 

production, AHz., 40. 

production in United States, U.S.D.A., 

143. 

pruning, 642. 

pruning experiments, Calif., 640. 

Onion — 

bulb rot, 851. 

flavor in milk, removing, N.O., 680. 
maggot, bionomics and control, Pa., 
469. 
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Onion — Continued. 

smut, development and pathogenesis, 
Mass., 851. 

smut, relation to »oll temperature. 
Wls., 446. 

thrips, Infestation, 54 ; Iowa, 468. 
Onions attacked by dodder, 361. 

Oospora caseovorcms on cheese, 678. 
Oospora aealnea. (See Potato scab.) 
Ophioholus graminis, notes, 840. 
Ophthalmology, veterinary, textbook, 878. 
Opius teataoeus, notes, 668. 

Orange — 

black blight, notes, 889. 
collar rot, control. 242. 
diseases, 44. 

juice and milk, antiscorbutic action, 
61. 

juice, antiscorbutic value, 568. 

Juice, dried, vitamin A In, 465. 
tortrlx, spraying experiments, Calif , 
654. 

tree roots, Armillaria ntellea on, 754. 
Oranges — 

acidity as affected by sprays, 731. 
bud variation in, U.S.D.A , 143. 
culture in Tunis. 344. 
fertillaer experiments, 330. 
from Porto Rico, standards, 834. 
spraying experimt nts, Fla , 656 
stocks for, 389. 
tissue breakdown in, 248. 
variety tests, Calif., 640. 

"Wilder medal recipient, 340. 

Orchard — 

insects, control, 849 ; Idaho, 264. 
Inspection. (See Nursery Inspection.) 
leafroller, effect of oil .sprays, Wasli. 
Col., 661. 

soils and improvement, Tex , 439, 
spray machine, equipping for alfalfa 
fields, 602. 
spray schedule, 248. 
surveys of Colorado, Colo., 439. 
Orchards — 

cover crops for, Wash.Col., 636. 
cover crops in, effects, 832. 
fertilizer experiments, Wash.Col., 636 
freeze of 1921, effect, Ohio, 143 
fungicides for, 152. 
hillside, spraying, Ohio, 038. 
insects affecting, Idaho, 264. 

Irrigation studies, Calif., 688. 
management in Kent, 840. 
soil marittgement, Ind., 138 ; Iowa, 741 
(See also Fruits, Apples, Peaches, etc.) 
Orchid hybrids, Sander's list, 344. 

Organic matter — 

effect on root systems In bardpau aub* 
soils, Okla., 816. 

effect on water-holding capacity of 
soils, Calif., 618. 
for soil, R. I., 726. 
in soil, maintaining, 216. 
in soil, studies, Wasli.Col., 616. 
value with fertilisers, la., 420. 


Organisms, ammonifying In partially ster- 
ilized soil, 417. 

Organisms, immunizing properties, 484, 
(Bee also Bacteria and Microorgan- 
isms. ) 

Orgyia antiqua, life history and habits, 656. 
Oriental peach moth. (Bee Peach Moth.) 
Ormenis spp., notes, Conii.State, 156. 
Ornamental plants and trees. (See Plants 
and Trees.) 

Omitbomusca, notes, 566. 

Orobanchaceae and Scrophulariaceae, 126. 
Oryctes elegans, notes, 758. 

OsoineUa frit, host plants, 853. 

Oslerus, now genus, erection, 846. 

Osmotic — 

concentration, effect on absorption 
rates of seeds, 730. 
concentration of plants, 327. 
pressure in plants, 80. 
pressure of soil solution and salinity, 
812. 

Otiorhynchus ovatus, summary, 768. 
Ovarian grafts in goats and ewes, 673. 
Ovulariopsia papayae u.sp., description, 
154. 

Ovulation, effect of liypophyseal substance, 
69. 

Owl, little, food and feeding habits, 755. 
Owls, chicken-eating, catching, Md., 78. 
Owls in California, Calif., 649. 

Ox hair, microscopic studies, 81. 

Ox muscle, dlamlno add content, 610. 
Oxidation — 

in soil, effect of plant growth, 212 
increase by muscular work, cause, 167. 
Oxycannns lactus, notes, 357. 

Oxygen, small amounts of, measuring, 714. 
Oyster-shell scale, different forms, 861. 
Oyster shells v. limestone, feeding value, 
Md., 73. 

Oysters, Inspection, Conn.StUte, 669. 
Parhnaeus litus on strawberries, 666. 
PachyachchirS laevlgatus, notes, ^168. 
Packers and Stockyards Act, U.B.D.A., 393. 
Paddy. (See Rice.) 

Paint protection for wood, 087. 

Paint 390. 

Palm coconut. (See Coconuts.) 

Palm nut cake and meal, analyses, 865. 
Palm nut meal, feeding experiments, 671. 
Palm oU as fuel for motors and burners, 
90. 

Palm oil, refining, 207. 

Palms, oil, diseases, 661. 

Pancreatic disorder In rickets, 666. 

Papaya — 

antiscorbutic value, 668. 

leaf spot, characters and behavior, 846. 

powdery mildew, cause, 154. 

Paper pulp production from megasse, 113. 

(See also Pulpwood.) ♦ 

PapiUo polytes, female forms, 868. 

PapiHo eoUceon on orange trees, 568. 
Paradlchlorohenzene as soil ftiiidgaiit» 860. 
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ParadlcblorobensKene for peach borer,’ 266; 

Mich., 455; Ohio, 162. 

Paradria n.sp., paraaitigm by, S.Dak., 451. 
Paragordtus variua, paragltism by, S.Dak., 
461. 

Paralysis, nature of. In l)erlberi-Uke dis- 
ease, 268. 

Paraphorocera seniUa, larval characters, 
taxonomic value, 665. 

Parasctigena platensia, parasitism by, 657, 
Faragltlc Infectious, eoslnophilla In, 286 
Parasitism In plants, physiology, 849. 

P orate tr any ohm — 

heteronych/ua n.sp., desciiptlon, 658. 
piloam, control. Conn. State, 165. 
pUaam, notes, 558 ; Idaho, 763. 
up , notes, 758. 

Parathyroid feeding, effect, 873 
Paratyphoid — 

B, epizootic among griiuea pigs, 183 
enterltidlfl group, development in food, 
771. 

eiilt^rltldls group, studies, 170. 
of honeybees, 259, 260. 

ParvaeoHata earidri. notes, 657. 

Piiria vanvUa, life history, 855 
Paris green, new preparation, 758. 
Parlatoria hlanchardi, notes, 758. 

Parsley disease, unde8orn>ed, 838. 

I'ar*^;!^*^’ Phoma root rot, notes, Mich , 447 
Parsley, vitamin B In. 267. 

Puisnip Phoma root rot, notes, Ml(h., 447. 
Partitions, sound-proof, 191. 

I’asseromyia, notes, 556. 

Pasteiirlzatiou. {8Vc Milk and Cream.) 
l*asture and pork production, Mich., 697. 
Pastures — 

fertilizer experiments, Pn , 429, 
managoment, Del., 432. 
nitrogen fertilization, effect on milk 
production, 816. 
overgrazing, detection, 540. 
top dn'HSlng experiments, 420. 

(mev aho (inis.s. Grassland, and Meinl 

OW8. ) 

Pavements, distribution of wln'el load on, 
691. 

{8vv aUu Concrete and Roads.) 

Paving oil for wood pr<‘s4Tvation, 290 
Paw'paw powdery mildew, cause, 164, 

Pea — 

and oat silage (&'e?c Hllage > 
anthracnose, notes, Wls., 44(i, 
disease, studies, Calif.. 646 
forage, comparison. Wash 575 
moth, Importance, Wls., 462. 
moth injury, pnwentlon, 661. 

Peach — 

aphids, control, Idaho. 759. 
blossom blight, notes, 866. 
borer, control, 266, 360 ; Mich , 441, 
466; Ohio, 162. 

* brown rot, control, Conu.State, 140; 
Mich., 460; U.S.D.A., 441. 
brown rot, hotes, Calif., 649. 
buds, Bfcoistnre content, 809. 
buds* nndarcooUng, 289. 
enrenUo, control^ 0.6.D,A,» 440. • 


Peach — Continued. 

foliage, Injury from sprays, Mass., 646. 
leaf curl, control, 49, 844; Mich, 449. 
little disease, studies, 844 ; N.J., 249. 
moth, oriental, notes, 263, 760. 
orehard, devitalized, studies, 342. 
orchard, restoration, Md., 285- 
roaette, notes, Ga., 444. 
scab, control, Conn. State, 140; D.S. 
D.A.. 441. 

tree growth, effect of fertilizers, N.H., 

437. 

twig-moth, control, Calif., 654. 
yellows, studies, 844 ; Mich., 441 ; N.J., 
249. 

Peaches — 

antiscorbutic value, 02, 568. 
effect of covvpea cover crops, 111., 830. 
fertilizer experiments, 389; Ark., 740; 
Pa., 438. 

harvesting and handling, Calif., 686. 
Indian cllug, value as stock, Tex., 439. 
Insects affecting, 665. 
multiple fruits in, 40. 
pollination experiments, Calif., 639. 
preparation for market, U.S.I) A., 239 
pruning experiments. 339, 342. 

.spacing experiments, Calif., 638. 
spray residue on, U.S.l) A., 360. 

.spi'ay scluHlule, N.J , 140 ; Ohio, 140. 
spraying and du.sting, Conn. State, 140 ; 

U.S.D.A., 440. 
stocks for, 238. 

storage experim(‘nt8, Calif , 639, 
storage temperature, effects, 151 
sulphuring te.sts. 339 
thinning, Mich., 697. 
transpiration studies, Calif., 628. 
varieties at Ran Antonio, U.R D.A., 

438. 

varieties for Michigan, Mich , 140. 
IVunut — 

cake, energy value, 69 

fat, digestibility, U.R.D.A., 560. 

teed, analyses, 668. 

hulls, digestibility ami yiroductive 
value, 'J'ex., 472. 
meal, analyses, N.J., 571. 
meal, feeding value, 782; Ark., 776; 
Ga., 480. 

pork problem, 278. 

rations, effect on pork, N.t\, 576. 

thrips, notes, Fla., 666. 

Peanuts — 

culture, Miss., 827. 

culture experiments, Okla., 824. 

<>ulture in Argentina, 229. 
insects affecting, 661. 
variety tests, Okla., 824. 

Pear — 

black spot, winter spore form, 649. 
brown bark spot, Mont.. 848. 
core rot, 646. 

European canker. 848. 
foliage, indiiry from sprays, Mass.. 
046. 

pay Ha. control, Mich.. 464. 

root aphis* eontrol, 800. 
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Pear — Continued. 

scab, control, 242 ; Mich., 440. 
slug, notes, 848. 
thrlps, control, Calif., 663. 
trees, growth studies, Calif., 688. 

Pears — 

arsenical spray residue on, 861. 
breeding experiments, Iowa, 741. 
canned and dried, analyses, Calif., 660. 
cull, uses, Calif., 614. 
culture experiments, Alaska, 634. 
dried, antiscorbutic ralue, 62. 
dusting and spraying experiments, 
Mlcb., 489. 

handling, shipping, and cold storage, 
U.S.D.A., 687. 

harvesting and handling, Calif., 537. 
keeping quality, 341 ; Calif., 689. 
spacing experiments, Calif., 638. 
spray residue on, U.8.D.A., 860. 
spray schedule, N.J., 140; Ohio, 140. 
stocks for, 238. 

stored, antiseptic treatment, 833, 
transpiration studios, Calif., 628. 
varieties, classiflcatlon, 842. 
varieties for Michigan, Mich., 140. 
Peas — 

Alaska, results of selection, 339. 
as nurse crop, Wash.Col., 629. 
as source of protein for egg produc- 
tion, Idaho, 870. 
canning, 262. 

canning, effect of inoculation, Wis., 
430. 

culture, Alaska, 536. 
effect on oxidation iu soil, 213. 
effect on soil acidity, 723. 
energy value, 69. 

fertilizer experiments, S.C., 24 ; Wash., 
124. 

genetics of rogues among, 29. 
hard after cooking, cause, 262. 
hay and grain yields, ll.S.D.A., 430. 
Inheritance of flower color, 822. 
insect control in, Ohio, 858. 
notes, Alaska, 527. 
phytln content, 366. 
production for canning, U.8.D.A., 139 
seed production, U.S.D.A., 189. 
varieties for Canada, 823. 
variety tests, 824 ; Mich., 129. 
vascular apparatus in, 127. 
yields, Wash., Col., 628. 

Peat — 

as bacteria carrier, 819. 
as organic matter for soil, H.I., 725. 
effect on cement and concrete, 687. 
effect on transpiration and growth of 
plants, 523. 

fertilizing value, Minn., 320; B.I., 419. 
litter and mull, manufacture and use, 
26. 

inolaaiies, energy value, 69. 
moors, utillBation, 118. 
soils of France^ Industrial uso, 19. 
soils, reclsmatiou and management, 
680. 


Pecan, rosette, studies, 846; t7.8.D.A., 154. 
Pecan scab, control, Mies., 260. 

Pecans — 

budding end grafting, N.C., 535. 
culture experiments, Okla., 880, 
nutritive value of proteins, 60, 
spraying experiments, Miss., 250. 
varieties, yields, Ga., 441. 
variety tests, N.C., 685. 

Pectin — 

concentration, relation to jelling point, 
867. 

estimation as calcium pectate, 610. 
extract from apples, clarification, 200. 
in jams and jellies, use, 262. 
Peotkiophora gottsypiella. (See Cotton boil* 
worm, pink.) 

Pediculaides ventriooeue, notes, S.l>ak., 461. 
Pedlculus. (See Lice.) 

(Pegotnya) Phorbia oepetorum. (See Onion 
maggot. ) 

Pegomyia braasioae. (Bee Cabbage mag- 
got.) 

Pellagra, etiology, 66. 

Pellagra, recent work on, 482. 

Pellagra, relation to diet, 269. 

Pellagra, treatment and prevention, 269. 
Pellagi'a-like syndrome in dogs and black- 
tongue, 285. 

Pendoitltum — 

eapansum, notes, 152, 843. 
glauoum on cold-storage meat, 560. 
glcmcum, resistance to sunlight, 784. 
itaUcum, notes, 242. 
sp., notes, 839. 

Pennsylvania — 

College, notes, 99. 

Institute of Animal Nutrition. 400. 
Station, notes, 99, 899. 

Station, two years of research, 497. 
Pentosans, digestibility, Tex., 471. 

Pepper fruit rot, notes, Ga,, 444. 

Pepper tree, undescrIbed fungus on, 662. 
Perfumes, natural and synthetic, 711. 
Peridertnxum cerebrum., distribution and life 
history, 366. 

Peridermium spp. of pines, notes, 865. 
Peridermium strobi. (See White pine blis- 
ter rust.) 

Permeability — 

and conductivity, 522. 
as affected by salt solutions, 20. 
effect of wounding and oxygen with- 
drawal, 327. 

of plant cells, effect of anions, 30. 
of plant cells, effect of cations, 81. 
studies, 424. 

Perocld experiments, 749. 

Peronospora control, 546, 749. 

Feronospora studies, 45. 

Peronospora spinaoiae, studies, 762. 
Peroxidase iu milk, determination, 606. ^ 
Peroxidase in remade milk, 111. 
Persimmous, Japanese, culture experiments, 
U.B.D.A., 488. 

Pest coatrelt legtl aspects, 852. 
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Pestalogeria »p. on pine needles, sappree- 
Sion of molds during Incubation, 047. 
Prstalozzitt »pp., notes, 44, 647. 

Peatalozzia thede, notes, 764. 

Pestaloesfia uvicola, notes, 646, 830. 
I*harmacopoela of United States, 483. 
Pheasants, hybridisation, 667. 

Phenacooous hirsutua — 

life history and control, 851. 
notes, 264, 266. 

Phenol, germicidal value, 888. 

Phenol red, use as Indicator, 803. 

Phenology of Nova Scotia, 210. 

Phenols, excretion by calves, 76. 
Philephedra hroadteoi/i, notes, 266. 
Phlehotomus spp„ bionomics, 863. 

Phlox, inheritance In, Pa., 487. 

Phoma — 

nlternariaeeuni, proposed name, 18, 
apUcola, description, Mich., 447. 
deatructiva, control, U.S.D.A., 440. 
deatructiva, notes, 48, 763. 

Unpam, control, U.S.D.A., 149 
spp., notes, 44, 348, 647. 

Phoma disease, new, of cotton, 360. 
Phomopais — 

oltri, occurrence, Calif., 651. 
pgeudotauffae, notes, 164. 
paeudotauyae on Douglas fir, 062 
sp., notes, 848. 

Phorbia braaaicae, paper on, 766. 

Phormium lenax production In New Zea- 
land, 530. 

Phosgene, action on ricinolein, 716. 
Phosphate — 

and limestone, fertilising value, 727. 
inorganic, of blood, distribution, 466 
inorganic, of blood in rickets, 467. 
of lime, (See Calcium phosphate.) 
resources of world, 817. 
rock, availability In acid soil, Ark., 
727. 

rock, composting with organic am- 
monia tes, Ga., 420. 
rock, effect on phosphoric acid, removal 
by crops, Tex., 422. 
rock, fertilizing value. (See Phos- 
phates, comparison.) 
rock, solubility ns affected by compost- 
ing, 610. 

Phosphates^™ 

availability. 817. 

comparison, Miss.. 217 ; N.C , 620 ; 
S*C.. 28. 

composting experiments, 816. 
effect on soil acidity, 518 : R.1 . 619. 
fertUising value, Minn., 124. 
in b]ood plasma, determination, 714 
Insoluble mineral, comparison, 628. 
inaolnble, transformation Into soluble 
forms, 27, 219. 

(Bee alao Superphosphate.) 

Piiosphatic slag — 
alkalinity, 628. 
as source of lime, Ohio, 624. 
effect on grassland, 26. 
fertillxing value. (See Phosphates, 
compuHson.) ^ 


Phosphoric acid - 

assimilation, effect of humus acids, 
322. 

assimilation, variation In, Tex., 218. 
commercial, composition, 804. 
determination, modified method, 310. 
determination of active value tn soil, 
24. 

effect on wood distillation, 208. 
fertilization, studies, 727, 816. 
in soil and water, studies, 20. . 

manufacture, 726. 
production, progress in, 727. 
removed by crops, Tex., 422. 
solution by plants and fertilizers, 817! 
Phosphorus — 

and calcium balance In cows, 875. 
as limiting factor for milk secretion, 
279. 

content of oats and nutritive value, 31. 
effect on potassium absorption, Calif . 
625. 

fertilizing value, Mr>., 2.37. 
in soils, 21 

in soils of Greece, 121. 
inorganic, determination In serum, 13 
of blood serum, relation to rickets, 66. 
of vegetables, utilization by man. 763. 
organic, of Iowa soils, 123. 
pentachlorld, effect on soil permeabil- 
ity. 20. 

removal from soil by drainage, Ky., 

122 . 

rfile In etiology of rickets, 270. 
traces of, method of determining, 714 
utilization by plants, effect of slli- 
cates, Ohio, 423. 

Photocatalysis. 728 
Photoperiodlsm, effect on plants, 225. 
I’hotosyn thesis — 

In Rhodophyceae. 126. 
relation to vitamin A in plants, 368. 
Photosynthetic processes in relation to life, 
728. 

Phthorimaea opereulelln, (See Potato-tnher 
worm.) 

Phygadruon sp , notes, Mass., 452. 
Phyllophaga sp., notes, N.T.Cornell, 848. 
Phyllostiota — 

oaricae papayae, description, 846. 
aolitaria, notes, Iowa, 749. 
spp., notes, 547. 

Phylloxera and reconstruction of vineyards, 
256. 

I’hylloxera, original habitat, 551. 

T’hysalis, overwintering of mosaic on, 349. 
Phyaaloapora eydoniae, notes, Calif., 649. 
Phyaarum ohlorinum, notes, 647. 

Physical fitness, assessment, 164. 
Physiological action and chemical consti- 
tution, relation, 208. 

Phytin content of foods, 866. 
Pbytomyzinae, parasite of, larval develop- 
ment, 762. 

Phytonomua spp., notes, Ind., 166. 
Phytophaga violicola, studies, Conn.State, 
156. 

Phytophthora cactomm, notes. Pa., 446. 
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Phutophthora infestans. (See Potato 
blight, late.) 

Phytaphthora pahnitwra„ notes, 348. 
Phytoptlpalpidae, new family, erection, 558. 
Phytoptipalpue tranMtane, n.sp., descrip- 
tion, 668. 

riflne meal, feeding value. !«., 471. 
rig meals, analyses, N.T.State, 172. 

Pig muscle, dlamlno acid content, 610. 
Pigeons, Identical twins In, 68, 
pigeons, lice on, eradication, IJ.S.D.A , 266. 
Pigeons, raising, 76; N.J., 276. 
Pigmentation — 

effect on action of light on rickets, 
270, 271. 

in algae, relation to chlorophyll assimi- 
lation, 127. 

yellow, of skin, result of diet, 266. 
(See also Anthocyan and C?olor in 
heritance.) 

Pigments, yellow, and vitamin A, relation, 
464 ; Wls., 464. 

Pigs — 

add-basc balance in, Iow«, 772. 
as affected by acid ration, lowo, 876. 
as affected by alkali ration, Iowa, 376. 
as affected by buckeye, Ala.Col., 786- 
breeding and care, lessons on, 698. 
breeding erperlmenta, Ark., 776, 
breeds in I*orto Rico, 173, 
cost of raising to weaning, N.C., 676, 
777, 

Cumberland, origin and description, 
78. 

determination of bone and carcasses, 
N.C., 675. 

diet and handling after vaccination, 

86 . 

fattening, individuality as factor, 
Calif., 671. 

feeding and handling, N.Dak., 670. 
feeding experiments, 76, 76, 278, 671 
CalJf., 673; Iowa, 777; Nebr., 777 
Okla., 868 ; Pa.. 474 ; S.C., 868 
Tex., 474; D.S.D.A., 171; Wash. 
Col., 676; Wls., 468; Wyo„ 171. 

(Bee aUo Sows, bi*ood.) 
feeding, nutritional factors, 278. 
fiber in rations for, 76. 
finishing, Idaho, 776. 

Gascon, history and description, 576. 
Gloucestershire Old Spots, history, 877. 
hairless, relation to lodln, 278. 
marketing, 76- 
mlneral mixtures for, 776. 
parasites of, 488, 688. 
production In Indiana, 76. 
production, survey, U.S.D.A., 493. 
raising In England, 866. 
raising in South Australia, 671. 
self-feeding v. hand-feeding* Ark., 776 ; 

Ohio, 876. 
textbook, 196. 
types, Iowa, 779. 
vitamin A requirement, 168, 
weights, 279. 
zinc tu muscle tissue, 664. 

(See also Sows and Swine.) 


Pileworm, European, summary, N.J., 261. 
Pine blister rust. (See White pine blister 
rust.) 

Pine diseases, 44. 

Pine forests of South Australia, develop- 
ment, 887. 

Pine growth rate and rainfall, correlation, 

886 . 

Pine leaf scale, notes, Cohn. State, 156. 
Pine, loblolly, range, 41. 

Pine, longleaf, structure of wood and 
bark, U.S.D.A., 645. 

Pine, methods of chipping, IJ.S.D.A., 646. 
Pino, Scotch, liming experiments, 241. 

Pine seed, position In cone, relation to 
germination. 781. 

Pine, slash, value, U.S.D.A., 442. 

Pine tree, life history from section of 
trunk, 226. 

Pine tree litter Investigations, 551. 

Pine witches’ brooms, 251. 

Pine, yellow, as affected by lupines, 644, 
Pine, yellow, growth studies, 820. 

(See also White pine.) 

Pineapple Industry, Insect problems, 665. 
rin«'apple juice, antiscorbutic value, 568. 
I'ineapples, culture, 835. 

Pink bollworm. (See Cotton bollworm, 
pink.) 

Pinto beans, digestibility and productive 
value, Tex., 472. 

Piophil-a oasei. (Bee Cheese skipper.) 

Pipe lines, hydraulics of, treatise, 288. 
Plroplasms of bovines, studies, 888. 

Pis4 de terre, use, 391. 

Pityoffcnes oh aloe gravidas. Identification, 
268. 

Placentas, maternal, evolution after ovar- 
ian grafts, 578. 

Plague epidemiology, rat fleas as factor, 
262. 

Plant- 

behavior as affected by calcic and mag 
neslc limes, 624. 
biochemistry, textbook, 622. 
breeding experiments. (See Corn, 
Cotton, Wheat, etc.) 
breeding, tools and technique, 221. 
breeding, treatise, 828. 

(See also Heredity, Hybridisa- 
tion, and specific plants,) 
cells, structure, 127, 627. 

(See also Cells.) 

chamber, constant humidity iU, 828. 
chromosomes. (See Chromosomes.) 
diseases — 

and Immunity. 646, 750. 
and pests, 848. 
control, 46, 242. 
control in China, 254. 
fungus, recent literature on, 43. 
in India, 48. 

In Italy. 148, 888. 
in South Dakota, 848. 
in Union of South Africa, 889. 
insects as carriers, 552. 
meteorological relations, 48, 

« neiw. In PhlUppines. 848, 
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Plant — Continued. 

diseasee — continued. 

nomenclature, atandardisilng, 645. 
research at Rome, 148, 
seed-borne, 840. 

(See aUo Pungl and (Uffcreni ho»t 
plants.) 

distribution, relation to soil acidity, 
222, 610. 

growth, Minn., 348. 
growth — 

as affected by aKolobaeter-lnocii 
lated soil, 21. 

as affected by electric light, 327. 
as affected by length o£ day, 225. 
as affected by peat, 623. 
as affected by silicates, Ohio, 423. 
ns index of climatic conditions, 
412, 413. 

effect on oxidation in soil, 212. 
i'ffect on soil adds. 723. 
effects of defoliation, 749. 
relation to nitrifying power of 
soils, 215. 

indicators of soil types, 519. 
inspeition (jSVc Nurser.v inspection.) 
juices, acidity, 617. 
metabolism, Minn., 848 
nutrients, continuous renewal, 127. 
nutrients, productive value, 24. 
nutrients, removal by drainage, Ky , 
122 . 

nutrition Ktudle.s. Calif., 025. 
pathology and cnlomology in modern 
forestry, 837. 

pathology, check list of station publi- 
cations, 807 ; II.S.IXA., 347. 
pigmentation. (See Pigmentation.) 
protoplasm, morphological constitu- 
tion. 627. 

sources of vitamins B and C, 405 
tissue, origin of electrical charges, 424 
tissue substance in culture media 
effect on bacteria, 425, 

Plantains, insects affecting, 848. 

Plants — 

alkaloids in, significance, 31. 
and soil bacteria, symbiotic relation, 
213. 

and soils, interrelations, Calif., 210. 
annual, overwintering of mosaic on, 
340. 

aquatic, of English lakes, 526, 
as affected by borax, N.H., 423. 
as affected by carbon dioxld, 128, 224, 
724. 816. 

as affected by cement dust, 749. 
as affected by concentration of salts, 
Calif., 620. 

as affected by manganese, 820. 
as affected by salts, 812. 
assimilation, chemical mechanism, 224. 
♦ carbohydrate metabolism, Calif., 625, 
chemistry of, treatise, 9. 
disease resistant, production, 840. 
dry gummosis In, 848. 
effect of low temperature, Minn., 848. 
energy relations, 224. 


Plants — Continued. 

fermentation-accelerating extracts, 663. 
fiber. (See Fiber.) 
geotroplc behavior, theory, 327. 
grafting, theory and application, 339. 
grown in salt water, anomalies in, 224. 
grown in salt water, stabilization of 
characters, 224 
imports, U.S.D.A., 129, 426. 

Indicator, detection of overgrazing by, 
540. 

inheritance in, 821. 
injury and recovery, 626 
injury from coal tar emanations, 749. 
law of minimum and stimulation in. 
128. 

lime requirement, 27. 
loss of foliage, effect on disease re- 
sistance, 45. 
manganese In, 502. 
medlHnal. (See I>mg plants.) 
nitrogen metabolism, 109. 
oil. production and use, 239. 
ornamental, culture experiments, 
Alaska, 635 

ornamental, variety tests, Minn., 338. 
osmotic conc<'ntratIon and electrical 
conductivity, 327. 
osmotic pressure in, 30. 
permeability. (See Pcrmcabnity.) 
photosynthesiN (See Photosynthe.sls ) 
poisonous, guide, 81. 
poisonous to live stock, Nev., 786 ; 
Oreg., 181. 

poisonous to live stock in Porto Rico, 
878. 

(See also lAve stock poisoning 
and specific plants.) 
pollination. (See Pollination.) 
propagated asexually, degeneration, 
731. 

propagation, treatise, 235. 
relation between l>ody size and organ 
size, 821. 

respiration. (Sm Respiration ) 
transpiration. (See Transpiration.) 
tropical, liquid fuel from, 207. 
variatloD. (See Variation.) 
vascular apparatus im 127. 
wild, prolonged activities, U.S.D A., 
17. 

wild, use for food, 612. 
woody. (See Woody plants.) 

Plasma — 

and corpuscles, analyses, 206. 
calcium determination In, 14. 
proteins, determination, 205. 
Plasmodiophora — 

'brassioae. (See Cabbage cllibroot.) 
humuU, notes, 45. 
sp., notes, 248. 

Plaemopara viticola, biology, 749. 

Plastids, prlmordia, 228. 

Plat experiments — 

error and technique, Mo., 329. 
Importance of .soil variation in, 111. 
814. 

procedure in, 814. 
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Plathypena soabrOy note®, N.y.Corn^ll, 848. 
Platpedra goasppiella, bionomics of. 857. 
Platypaater vemaUa and hictnaUs, com- 
parison. (i54. 

Platyptilia sp., notes, 868. 

PleuropneumoAila — 

contagious bovine. Immunization, and 
diagnosis, 81, 485. 
of cattle, cultivation of virus, 387. 
(See also Pneumonia.) 

Plodia interpunotella, (See Indian-moal 
motli.) 

Plowing, new Implements for, 891. 

Plowing, tractor. (Pee Tractor plowing.) 
Plows, speed draft tests, Iowa, 792 ; Nebr., 
792. 

Plowshares, wearing test, Calif., 887. 

Plum — 

aphids, control, Idaho, 769. 
brown rot, asclgerous stage, 548. 
brown rot, control, Mich., 450. 
chlorosis, cause, 242. 
foliage, injury from sprays, Mass., 648 
leaf spot, control, Mich., 450. 
sawfly, control, 267. 
slug, notes, 848. 

Plums — 

breeding, Minn., 338. 

California, ripening, 89. 
culture, Colo., 439. 

effect of low temperature on first-year 
wood, Minn., 348. 

harvesting and handling, Calif., 686. 
pollination experiments, Calif., 639. 
premature fruit cast in, 328. 
spray residue on, U.S.D.A,, 860. 
spray schedule, Ohio, 140. 
stocks for, 288. 

storage experiments, Calif., 639, 
varieties at San Antonio, U.S.D.A., 488. 
Pneumococcus Infection, relation to vitamin 
B deficient diet, 368. 

Pneumonia In chicks, Okla., 883, 
Pneumonia in swine, 80. 

(See also Pleuropneumonia.) 

Podontia 14-punotata, life history, 668. 
Podosphaera leucotrichay notes, 44. 

Podsol soils, formation, 10. 

Poison halt — 

for grasshoppers and worms, 767. 
for onion maggot, Pa., 469. 
mixer, homemade. 68. 

Poisoning In Spirogyra, physiology, 821. 
Poisonous plants. (See Live stock, poison- 
ing, Plants, poisonotu, and specific 
plants.) 

Poliomyelitis patients, BacUlus botuUnus 
A in excreta of, 170. 

Polish Institute for Agricultural Research, 

200 . 

Pollen grains and ovules of Datura mu- 
tants, 222. 

Pollination experiments, 742, 767. 
Polyactis galanthinaj notes, 548. 
Polyarthritis in swine, etiology, 687. 


Polyohrosis viteana. (See Grape berry 
moth.) 

Polygnotus vemaUs and MemaUs, compari- 
son, 654. 

Polyneuritis, metabolism and respiratory 
exchange In, N.Y. State, 466. 

(See also Vitamin B.) 

Pnlpphylla decemUneata, notes, 768. 
PolyporuB igniarius on grape vines, 49. 
Polyporus rugulosus, notes, 648. 
Polysulphld oxidation In sheep dip, 687. 
Pomology, textbook, 832. 

Pop corn, feeding value, Md., 78. 

Popillia faponioa, studies, 66, 854. 

Poplar canker, notes, 855 ; Ariz., 764, 

Poppy seed, development of nitrogen and 
oil content, 128. 

T'opulatlon of U.S., cityward trend, 394. 

Poria hypobrunnea, notes, 648 

Poria ravenalae, notes, 647 

Pork as affected by peanuts, N.C . 676. 

Pork, curing in warm weather, N C., 676. 

Pork production. (8ce Pigs.) 

Pork, soft, investigations, (in., 476. 
Porosagrotis orthogoma. notes, 862. 
Porthetria dispar, (See Gipsy moth.) 

Porto Rico Insular Station, report, 898 
Porto Rico Stations, notes, 100, 700. 

Porto Rloo University, notes, 198. 

I*otash — 

assimilation as affected by lime, 818. 
availability !n soll-forinlng minerals, 
Tex., 26. 

determination of active value In soil, 
24. 

fertilizer salts, crust-forming action, 
124. 

fertilizers, elimination of borates from, 
728. 

fertilizing value, 728 ; Minn., 320 ; S.C., 
24. 

from kelp, kelpchar as by-product, 410. 
from wool scouring wastes, 824. 
manufacture In America. 622. 
recovery from blast furnace, 219. 
Potassium — 

absorption as affected by fertilizers, 
Calif., 626. 

ammonium nitrate, fertilizing value, 
822, 419, 

chlorld, effect on soil permeability, 20. 
cynnld, effect on protozoan content of 
filters, 92. 
determination, 804. 

di(«hromate, prcservaflon of milk with, 
184. 

In soils of Greece, 121. 
nitrogen ratio of red clover, 680. 
removal from soil by drainage, Ky., 122. 
rOle in cultivated plants, 828. 
salts, effect on soil acidity, R.I., 619. 
soil, as affected by gypsmm, 612. 
sulphate, effect on solubility of caldium 
and magnesium, 618. 
sulphate, fertilising value, 612. 
supply of soli, Ohio, 422. 
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aphids, iiolt*s, r>L' «5l ; Me ir»0 
boetle, Colorado, conlrtd, Vm Truck, 
236. 

booth', control. Minn., 302 
black scurf, Minn , .348 
blacklop. notes. Mich., 150; H Dak., 
448. 

I'lli?ht. onrly, notes 839; Calif, 646; 

SDuk., 448. 

IdhJTht in Jamaica, 47 
tillpht infection from tomatoes (US 
blijiht, late, control, tl S I> A . 418 
falico, tinnsinisslon. I<lnho, 749. 

(anker, lontrol, 47. 

< liips, manufacture, IT S I) A . 400 
t^onfm-cncc, I ntei national, r«*port, 36 
coik.\ scab, 54,3 

dlM'jisi'. iK'w, d('sci Iptlon, Calif,, 645. 
(ii.s('a‘'es, control, 47; Minn, 362; 
Or eg.. 40 

<liseas»*s, idcTitifteatnni K<‘.vs, Oreg., 46. 
lUKcases in France', 46 
(lb* asd's, 111 tie Iviiown foi ms. 543 
(!i'''e,'is( s, i-tudies, Idaho 749 
<'nleriiu-,e antih\ying, 299 
tlonr, niaiiulacture. SOS 
Filial inm tuber r(tt C D V , 418 
l^hrruinm hindies. .NoSt , 752 

ho/)[)('rhurn, stmlii's, Mieh , 158. 
h]I\ ( nd lot. ii<i(»‘s 8 Dnk., 418 
leaf ('nidJe disease. 752. 
h'Mf roH notes 751 ; Fa 4 44 
haf r<dl, studies. 47, 150, 513. 752 
halt ndl. tiansmission, Ale 100 
b a 1 liojiper, control, Iowa, 255, Mich, 
759 

l( a I ‘<’1 <xti;nt. t ffc« ( of in.h'c 1 lull, 
8,50 

Id a fhopiier. lift* history, Mich , 158. 

)< ‘tt’h ppor myfd*-.. AVis . 4*(2 
inajL'got, notes. 56, 
mosaie .and related dis<'as«‘s, 841. 
mosaic, bihllogi aphlcal account, 752. 
mosaic in see*! stock. Mich , 048. 
rnoHi ic, notes 751 ; 5V('st Wash , 898 
mosaic roaistant strains, (Ja., 444. 
inusajc, 1 1 aiismisvion. Me. Ii'.n 
It Iiizoddoiiin, noli'-. Muh. 150, S Dak , 
448. 

russet dwarf t rair misslun, Idaho, 7 40 
scab, causes, 4 7 

seal), control, 248, 353; Calif, 046; 

Mich, 150; N J., 150. 
scab, notcB, S Dak., 448; Wis., 841, 
silage. (8Vc Silage.) 
starch, digestibility, 763. 
tipburn, not<'s, S.Dak., 448. 
tipburii, studies, 354, 769. 
tuber worm, notes, 847. 
tuber worm, parasite of, 702. 
tubers, growth, 336. 

• warehouses, ventilation, Mich,, 892 
wart and soil sterilization, 644 
wart control, Fa., 444. 

41087—28 ^7 


IVitafo — Ctnil I rilled 

wait inimnnilv. Inlieijtamc of, 544 
wart in Fennsylvani.i, present status, 

543. 

wart infested aiea, map, I*a., 445 
wart, llf(‘ liFtory, 248 
wart resistant varl(dies, 543 
wart tissues, catalase and pll in, 354 
wilt, notes, Fa , 444 ; S Dak . 4 48 
Pota toes — 

abnormalities, 327 

as affected by ammonium sulphate,* 
Mass., 218 

as nfTd'cted by burri\, N.H , 42'^: 

DSD.A.. 521 

as affected by smliuiii ai^enaO', VJO 
bleeding ami sd'lccfion, 30. 
breeiling exjieiiments, S C,. 433. 
brwding, tools and techniiiue, 22T. 
cost of produftlon, Idaho, .59.3, Mnh . 
3 .35. 

fos( <if production in IVcst . 9.3 

(Ulturc, Minn . 330; N T., 2::0 ; S Dak . 
434. 

cultun* as nfftnled bv t eni])''? a t lire 
Iowa, 229 

culliiri' experiments Mich . 129 ; Minn , 
130. 

eulture. relation to ruse bushes. Ale , 
159 

culture, treatise 730 
degeneration 320. 525 7.''-2 

dcg<‘neretion, causi'i.. 4 7 A! inn , 3';0 
depth of planting exinu iments Minn, 
130 

effect of missing hills, N.Y State, 134 
effect of overfortillzalion. 531 
effect on following crop. AA’^no, 131 
exporlimmts in F^hine Fiovhice. (»33. 
fd'rtilizdT exj)eriincntR. 229, 321, 419, 
531, 726. 815: Ark, 73.3; Afich , 
129; Alinn , 121, 820, 330; Nehr , 
730; Rl, 725; Wash, 12 4; AVis., 
418 

for fall seeding, Ark.. 734 
frost injury, 749 
grafted on related plants, 28 
improvement by l)r«‘edlng, 46 
Industrial and commercial use.s, 36 
nutrient requirement in sand cultures, 
626. 

official grades in Idaho, 393 
propagation. R 1., 730 
rotation experiments, Alaska, 527 ; 

Minn., 121, 332. 
seed — 

as affected by irrigation, Xehr , 
735. 

cooperative treatment, 352, 353 
effect of size on yield, 033 ; Alinn., 
832. 

from sprayed vines, Minn., 348. 
grci'iiing and sprouting tests, Mo,, 
85. 

improvement, Oreg., 336. 
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Potatoes — Contlnuf'd 
seed — con t i n u c d 

production, S 433 
production, irrij^ation as factor, 
36 

size of seed piece tests, Mo., 35 
storage experiments, Cnlif., 633 ; 
Mo., 86. 

.strain tests, Wash Col., 628. 
testing, 353. 

treatment, 47; Ariz., 643; Mich, 
129, 149; Minn, J30, 332, 862, 
treatment, varying effect, 248. 
variation In yield of halves of 
same tuber, N.Y. State, 134. 
variety testa. Mo., 86, 36. 
whole small v. pieces of tubers, 
N.Y. State, 134, 135. 
spraying, cooperative project, 353. 


spraying 

experiments, Mich,, 

633 ; 

Minn,, 

448 

3.32, 352 

; N C., 681 

; N.ri., 

strains from oth*'i 

: localities. 

Minn , 

332 




study of 

va rious 

characters. 

Minn , 


336. 

time of planting, Mich., 129 
varieties, Alaska, 530, 
v-arieties, cooking test, Ala.ska, 627. 
varieties in England and Wnle.s, 827. 
varieties, morphology and physiology, 
827 

varieties, r( action to wart disease, 
643. 

varieties, yields. Ala.'^ka, 627. 
variety tests, 229; Ala.ska, 627 ; Calif., 
633; Minn., 1.30, 332; Ml.ss., 831; 
I*a,, 429 ; R.I , 736 ; Wyo , 131. 
Poultry— 

as affected by velvet bean meal, 871. 
breeding, 176; N. ,T., 476. 
l>reeding contest In New York, 176. 
breeding contests in New Jersey, 176. 
In'cedlng for egg production, Aik., 779. 
breeds, egg pr(>duction, Miss., 276 
breeds in Porto Itlco, 173. 
l>rooder house, 91 ; Md., 73. 
club work, outline, 698. 
conditions in Philippines, 873, 
cost and production, Mich., 873, 
culling, 377 ; Kans., 677 
demonstration crofts, 377. 
diseases. 87 ; Calif., 684. 
diseases and remedies, 286. 
ilisea.se.s and vices, control, Md., 73. 
diseases, studies, N.J., 287. 
experiment station in Italy, 195. 
experiment's, N.O., 577 ; N.Mex., 476. 
fattening experiments, 872 ; Okla., 872. 
feeding, 377; Calif., 676. 
feeding, winter, 671. 
feeding experiments, 275 ; Md.. 78 ; 
Wis., 468. 

{See alHo Chicks, Hens, laying, 
and Pullets.) 

feeds, analyses, 276, 668 ; Conn.State, 
670; Ind., 473; Mass., 274; N.J., 
671 ; N.y.State, 172 ; H.I., 571. 


Poultry — Continued, 

feeds, composition and digestibility, 
Calif., 676. 

feeds, composition and retail price, 
Conn.State, 670. 

finl.shing In packing house, U.S.D.A., 
74. 

greening during storage, 673. 
guide, 671. 
home doctoring, 483 
house of northwest station, Minn., 
392. 

houses for Maine, 191. 
fiouses for Kansas, 6S8. 
liouaes for Michigan, Mich , 688 
houses for Pennsylvania, 793. 
houses, plane, 688 ; Md.. 73 ; N..1 , 
688 . 

Iiousiug and feeding in HhudeHia. 873 
inbreeding effects, Wls., 476 
Institute iu Great Britain, National, 
900. 

lice, exterminating, Wasli , 1K<I 
management, Ind., 175 
manure, storage shed for, Md., 73. 
nietabillsm and respiratory exchange 
during vitamin starvation, N.Y. 
State, 465, 577. 
imthod.s of driving, Md., 73 
moulting, relation to egg production. 
West Wash., 577 

parasites of, 483; West.Waah., 885. 
pedigree work, 75. 
pests, sulphur dioxid for, 156. 
post-mortem examination, West Wash . 
487. 

production, treatisj', 496 
raising, 377. 

rats as enemv, combating, West. Wash , 
649. 

Rhode Island Reds, breeding, Iowa, 
677. 

sticking, physiology of, 869 
work ill Palestine, 700, 
ynrds. planning and construct ion, 391. 
(See alHQ Cldckens, Ducks. Fowls, 
Geese, liens, ete.) 

Power tarmlng and subsoiling deiiionstra- 

tlon, 891. 

Prairie inclusions in deciduous foie-sts, 
cause, 412. 

Prawns, vitamin A in, 602 
Precipitation — 

and evaporation of the earth, 615 
and sunspots in Japan, correJation, 
616. 

(See alHo Rainfall.) 

Preisz-Nocard bacillus, Immunological stud 
les, 788. 

Presei-ves, pure fruit, apple Juice in, 807. 
Preserves, recipes, 113. 

Pressure, transmission through solids and 
soils, 389. « 

Prices, variations, effect on net results 
of farming, 794, 

Privet, swamp, olive-knot organism on, 
CkUf., 660. 
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rroj^hylactic vaccines, efficacy, 484. ' 

l^roRO, culture experiments, TJ.S.DA., ,330 
Droso head smut, Wash Col., 941. 

Prot-'O, seedinf? experiments, U.S.DA., 3.30 
Proso, variety tests, U.S D A., 330 
I^roteln — 

bodies, origin, 22.3. 

feeds for egg production, 871 ; Idaho, 
779, 870; Miss., 73. 
supplements for pigs, (‘omparison, 
Wa‘^h Col , 675 
Proteins — 

colloid chemistry of, treatise, 601. 
(ystin determination in, 504 
dietary, elTect on offspring, 858. 
digestibility In fet'ding stuffs, Tex., 
471. 

excess, effect on milk seeretlon, 62, 
859 

from green leaves, 109. 
from home grown feeds for milk pro- 
duction. 478. 

nltiogen distribution in, 201. 
of adsjjki licans, 407. 
of bin ln\d!eat, 602. 
of colostrum, determination, 71.5 
of r-oni, variations, 826 
of hf'mp seed, nutritU'e value, 660 
of oats, factors affecting, Calif., 625. 
of tomato seed, 602. 
of velvet bean, cystlu as growtb- 
llrnltlng factor in, 36.‘>. 
ol velv<‘t i>eaDs, nutritive value, 461, 
of wheat, factors affecting, 233; Calif., 
626; Idaho, 686. 
plasma, determination, 206 
.soIul)le, In remade milk, 111. 
sulphur in. 310. 

tryptophan determination in, 604 
tvrosin determination in, 311, 604 
vegetable, studies, 364. 

Piotoplasm, physical proi»ertlea, 222. 
Protoplasm revcr.-ible gelatin in, 30 
I’rotozoa of man, tnailise, 3S3 
Prof<t7.<>a, .MO]l, m Ali»s. <listrll>utlon, 724 
Pi un<' aphids, <oii(n>l, Idaho, 7.59. 

Prune brown rot, notes, Calif., 649, 

Prune orchards, irrigation experiments, 
Calif., 639. 

I’rune root borer, control, 855, 

Prunes — 

dried, antiscorbutic value, 62. 
spacing experiments, Calif., 638. 
storage temperature, 151 
Rugfir or moisture content as affected 
by fertilizers, Calif., 039. 
transpiration studies, Calif . 628. 
trjinsportation rot, relation to spray- 
ing, 162. 

variety tests, 839. 

Pruning wounds, treatment, 344. 

Pruning. (Sec speciflo crops.) 
mFseudaonidia dupXem in Mississippi, 266. 
PseudowciMs — 

cilH. {^ee Citrus mealybug.) 
ffohani, control, U.S.D.A., 168. 
hibiaei, life history and control, 851. 


PseudocoGCuti — Continued 

mariiimus, control, Calif,, 653, 
maritimus, notes, 657. 
spp., notes, 254, 255. 
I*8<‘Udohermaphroditi8m, 863. 

Pseudxtmonas — 

citri. {See Citrus canker.) 
juglandis infection and resistance to, 
.547. 

spp., notes, 838. 

Pseudophiluft tcstacous, notes, 758. 
I’mlocphe Sfumdoetiftis, notes, 547. • 

PsUhyrus spp., new American hosts of, 
856. 

PsorosiH control, Calif., 651. 

Psychology, application, 358. 

Psylla pyri. {See Pear psylla.) 

Psyllia mali In Nova Scotia, control, 656. 
Psyllia mail, review of literature, 65. 
Ptyalln In saliva of infants, 766. 

Puemnia — 

Ghrysanthemi, notes, 242. 
coronata, notes, Iowa, 642. 
plumarum, notes, 543. 
fframinis. regional occurrence on bar- 
berry, 246, 
purpurea, notes, 544. 
sorghi, notes, 44 
spp , notes, 348. 

tritimna strains on wheat, 247. 
Pullets, egg production, Minn., 378 ; West 
Wa.Mh , 873. 

Pullets’ eggs, first, size in relation to age, 
672. 

Ihillets, feeding experiments, N.Mex., 476. 

{See also Chickens and Ileus.) 
blip, blea<*hlng formulas, 207. 
blip wood, Insects affecting, Minn., 356. 

(See also Paper pulp.) 
birnp Installation, pitcher, 794. 
buiipkin flour, didiydrated, 763 
bimpkln juice, aiiliscorlmlic value, 5C8 
Pumps, air lift, experiment.^, 887. 

Punctun vine, contnd, 235 
Pjometra in cattle, pathology, Mich, 83. 
Pyosepticemia puUorum neonatorum, origin, 
treatment, and prevention, 5S8 
Pytausta nuhllalis (Sec Corn borer, Eu- 
ropea n,l 

Pyrausia penitalis, biology. P.S D.A., 760. 
Pvretbruni rulturr in France, 835. 
P.vrbelionieter, vacuum, and soln r-radSa- 
tion, 209 

1‘yriJorin scale, notes, IT.SDA., 157. 
Pyt'oderccs spodoctha, notes, 358. 
Pythiacystis eitrophthora — 
control, 651. 

on nursery stock, Calif., 649 
Pythium palmivomtn, notes, 153, 547. 
Quarantine orders of South I)akt>ta, 848. 
Quincf- brown rot, notes, Calif., 649. 
Quinces, spray schedule, N.3., 140; Ohio, 
140. 

Rabbit- 

brush poisonous to live stock, Nev., 
786. 

muscle, dlamino acid content, 610. 
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Babbits — 

care and manngcnnent, 378. 
diseases and control. 287, 483. 
effect of sexual activity, 278. 
fertility and fetal atrophy, 863. 
keeping as protection against malaria 
transmission, R54, 

Vienna White, genetics, 277. 
vitamin A requirements, 169, 772, 862. 
Babies — 

In Canada, 3 81. 
in India, control, 878. 
prophylactic vaccination against, 385. 
Radiation solar, and vacuum pyrheli- 
om('ter, 209. 

Radio manure, fertilizing value, 521. 
Radish maggot, control, 257; Idaho, 2.58; 
Ind., 1,56. 

Radish seeds as affected by radium, 426. 
Radishes, inheritance studies, 638. 

Radium, effect on metabolism and growth 
in seeds, 426. 

RafDnos, preparation, 202. 

Railroading, weather element in, II.8.I) A , 
310, 

Rain, artiiicial production. U S D A , 3 7. 
Rain, effe<‘t on fertilization and liearing In 
fruit trees, 128. 

Rain, effect on pollination, 742. 

Rain in Iowa, analvsi H, IT. S I) A., 17. 
Rain, nitrogen in, 23 3 
Rainfall — 

and temperature in N<‘w South Wah-s, 
720. 

and wheat prhos in Europe, 719 
effect on wheat yi<*ld, 13 5, 616, 
mat> of South Africa, 616. 
measurement, TJ.S.D.A., 810. 
of British Isles, treatise, 511. ' 
on California coast, laws controlling. 
810 

relation to sunspots, 620; TT.S.1> A . 

414. 

section in Atlas of American .Agricul- 
ture, tlS.D.A, 414. 

(a'sVc also Precipitation.) 

Range — 

country, agricultural conditlon.s in, 
296. 

management during drought, TT.S. 

D.A , 468. 
studU'B, Calif., 680, 

Rape — 

feeding value, Pa., 474. 

ground, (*nergy value, 69. 

oil, addition to mineral oils, 202. 

8ef‘d cake, energy value, 60. 
seed, nitrogen and oil In, 128. 
weevil, notes, 651, 

Raspberries — 

culture, Minn., 888. 
tnilture experiments, Okla., 830. 
storage temperature, Calif., 640. 
variety tests, Alaska, 534. 

Raspberry antbracuose, control, Wls., 446. 
Raspberry diseases, Mich., 650, 888. 


Rasplu‘rry, c'usteni b!\}t .stcnii on, U.8.i).A., 
845. 

Raspbeiry, n< \v tungus disease, 750. 

Rat fleas, Indian, distribution, 262. 

Rat virus in vest igat Ions, N Dak , 51 
Rata — 

as encMiiics of poultry, coiidaitlng, 
West Wash., 549. 
field, control in Punjab, 357. 
kangHioo, gcogrnphlcjil Bludy, 755 
prevention of rickets in, 06, 67. 
vitamin A reKiuirmnonts, 109 
white, effect of alcoholism, 277, 278 
Ravcnvlia spp , notes, 8,39. 

Uaytlsh liver oils, alcohols from, 311. 
Reading matter In larin homes, Nebr , 79S 
Red bugs, contrtd, N.Y.Slate, 157. 453 
Red bugs on apples, N.Y.(Torne!l, 757. 

R(‘d cedar ciiehts, piol<‘ction agniiisl 
clothes moth, IT.8.D A.. 102. 

Red dog flour. (aSVc Flour, red dog ) 

Red mite. Euroix’un, utd's, 558; Ctmn 
State, 165; Idaho, 703 
Red spiiler mitt s, n(‘w sjx'cies, 558. 

Red spider nllJe^, summary, Idiilio, 702 
Red spider, notes. 53, 201 ; Calit. 0,53 , 
U.S D.A , 1.57, .3.59 
Refrigeration, treatise, 892. 

Relapsing fever, causili\e agent, (JSl 
Remedies, new and unofficial, 38,3 
Remlzina soils Humus lime soil« ) 

Rennet coagiiJabjlify of remade milK. Ill 
Research, agrlcultuial (.s'fc Agrlcnitnral 
research.) 

Rexcrvoirs, nlgne grow tins in, control ,599. 
Respiration — 

chamber, mw and simplltied l.\pe. 279 
in dormant sieds, 739. 
in vitamin delicnnt tissues, 809 
studies in i)!:inls, 420. 

Respiratory exchange — 

and transtonnet ion.s of encr;*..v, com 
puling, 000. 

of poultry diiung vitamin starvation 
and polyneuritis, N Y.St itt*. 465, 
577. 

R(‘ver.sion in composites, ,325. 

Reversion in Eleagnus, ,326. 

Hhncodiclla rastanvav, aseopbore form. 
541, 548. 

Rhinoceros heetlcB of Porto Rico, 855 
Rhisoctonia — 

f/oodyerae repen tis n. sp , description, 
426. 

microsclerotia on lieans, 247. 
solaiii, control, 36.3. 

Rhisopertha dominie, a, notes, U.,M.D.A., 1.56. 
Hhigopus — 

nipricans, notes, 162, 242. 
nigricans on cold storage meat, 660. 
nigricans, temperature response of, 
151. 

spp., notes, 161, 249. « 

Rhode Island station, notes, 198, 800, 600. 
Rhode Island Station, report, 799. 

Rhodes grass as bAy crop, B.S.D.A., 480. 
Rhododendron poisonous to sfeeep, 878. 
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RJiopohota — 

finer ana, life hislory and control, tJ.S 
D.A., 450. 

vacciniana. (See Blackhead fireworm.) 
Rhubarb, breeding- experiraenta, Pa., 437. 
Rhutiarb cro-wn rot, notes, 544 ; I’a , 445 
Rhubarb, culture, La , 438. 

Rhynchosporiura, occurrence on Daetylls 
and Bromus, 247. 

tihifUi hnHimrium necalia, notes, Calif., 048 
Rice — 

alcohol from, 207. 

boi (T, notes, 260, 357. 

bran, analyaes, 'rex., 475 

bran, digestibllily, Tex , 472. 

bran, feeding value, Tex., 474 

bran, phytin content, 306. 

continuous flooding, Calif., 031 

culture in Brazil, 37. 

tulluH' stutit)ii In Italy, 195. 

di sea M'S and pests, 541. 

feed meal, energy value, 09 

fertilizer ('Vperirnents, 815 

flour, phjtln content, 306. 

ground rough, fe<'<ling value, La , 471 

hulls, digestibility, 70. 

inheiilaJtce of glurn(‘ color in, 30 

h'afhoppers, 254 

oiijin and history in Egypt, 827. 
popp(sl, analyses, Calif., 000. 
starch, law, digestibility, 763. 
variation and con elation of fbarac 
tors, 30. 

varietal characters, group inlnu Itunce, 
32. 

varietie.s in Phlllppinr's, 827. 
vitainln 15 content, 02. 
weevil, summary. U.S 160 

wild, descriptions anil use> U 8 U.A . 
737. 

Rlcinoleln, action of iihosgone on. 716 

Rickets — 

etiology, 80, 270, 271, 667, 770 
In bieui.t-fed Infants, relation to jdios- 
phat<‘ In milk, 770 
in rats, prevention, 66, 67. 
inorganic pho.sphute of blood in, 407 
kinds of, 607. 

pancreatic disorder in. 606. 
pathogenesis and treatment. 467 
prevention and cure by carbon arc 
light, 006. 

prevention and cure bv .''Unligbt, 00, 
07, 270, 271, 600, 770. 
prevention by mereury vapor quartz 
lamp, 607. 

rOle of cod liver oil in, 309. 
hpontnneous cfire In rats, 309. 
studies, 65, 66, 07, 270, 271, 605, 606, 
667. 

ultraviolet light treatment, 770 
J21nderpe.st — 

anti8<Tuin, preparation, 386. 
Immunization, 183, 380, 485. 
hcriim production, 82. 
transmission by bloodsucking insects, 

685 . 


River overflow prevention and drainage, 
U.S.D.A., 187. 

Roach, German, notes, Conn. State., 166. 
Road materials, selection, 90. 

Road, Pittsburg test, results of heavy 
frnfiic, 591. 

Roads — 

admlni.stration In Alaska, 188. 
administration in Massachusetts, 289. 
construction, standard form in rtniuest- 
ing bids for, 086. * 

constructioii, use of calcium cblorid in, 
188 

distribution of wheel load on, 691. 

(tiee also Pavements.) 

Robii.stu coffee, characteriKtics and use, 313. 
Rock for road building (n'cc Road mate- 
rials.) 

Rock phosphate. {See Phosphate.) 

Rocks, effect on forest soils, 118. 

Roentgen rays — 

effect on X-chromosomes, 68. 
production of uondisjunction by, 67. 
Root and storage cellar.s for Canada, 489. 
Root ciop^' — 

culture and use in Australia, 227. 
for northern Minnesota, Minn., 334. 
notes, Alaska, 527. 
under irrigation, Mont, 130. 
variety tests, Mich , 129. 

Root cuttings and chlmerns, 525. 

Root maggots, control, N.H., 469. 

Root nodules, {isee Nodule bacteria.) 
Root^, terminal mc'ristem, 120. 

Itose aphids, control, Me., 160 

R<)se bushes and potato culture, Me., 159. 

Rose chafer, notes, N.Y Cornell, 848. 

Rose midge, control. 767. 

Rose slugs, popular account. U 8 D.A,, 69. 
Rose thrips, notes, Pla., 066. 

Rnselltnla aicuata, not('fi, 754 
lioselUnia spp., notes, 547. 

Rosea — 

annual, 344. 

decay of eultui*e iu Bulgjnia. 068 
fertilizer cxpeiiim'ul.s, Calif, 012 
Insects affecting, 665. 
strawberry rootworm on, 865. 

Van Fleet climbing, origin, 345. 
Rotati<»n — 

fertilizer experiments, S C., 28. 
of crops. Ark., 725; Miss., 216; RI, 
730. 

of crops, yields from, U.S 1>.A., 429. 
Kothnmsted Lxi»erimental Station, reminis- 
cences and anecdotes, 401, 497. 
Roundworms in chicks, cause of pneumonia, 
Okla., 883. 

Roup (‘ontrol, 283. 

Roup, summary, Mich., 180. 

Rowett Research Institute, organization, 
51K). 

Royal palm bug, notes, 553. 

Rubber — 

bark, abnormalities iu, 50. 
brown bast, notes, 549, 846. 
diseases and pests. 261, 641. 
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Rubber — Continued. 

diseases and peats, treatise, 766. 
fertilizer experiments, 044. 
lightning injury, M58. 
moldy rot of tapped bark, 549. 

Phloem necrosis, cause, 649. 
root diseases, fungi causing, 648. 
tapping, intervals, 044. 
trees, yield, relation to size, 644, 
Run-oflP as affected by forests, 210. 

Run-off from catchment areas, 488. 

Rural — 

chUd labor, IPS. 

community buildings, uses, U.S.D.Am 
890. 

community, history exhibit, 897. 
community organization, 797. 
community organizations, debates, 
plays, and music for, 897. 
community, treatise, 192. 
credit. (See Agricultural credit.) 
economies In Bohemia, 095. 
economics, studies, 92. 
economics, treatise, 593. 
institutions, activities and results, 
Calif., 094. 

labor. (See Agricultural labor.) 
life and community civics, 608. 

Life Conference, proceedings, 394. 
life, effect of power and machinery on, 
697. 

population, psychology of, 896. 
problems, activities for Interracial 
committees, 890. 
reading matter, Nebr., 798. 
reconstruction In Ireland, 94. 
schools. See Schools, rural.) 

(See also Community.) 

Russian knapweed, new, Kans., 880. 

ItustK, new or raic spocn^s, R'M) 

(See aho Corn, Wheat, etc.) 
Rutabagas. (See Swedes.) 

Rutgers College, notes, 197- 
Rye — 

as affected by ammonium sulphate* 
Mass., 218. 

as hay crop, Calif., 681. 

as nurse crop. Ohio, 187. 

bran, analyses, N.J., 671. 

bran, energy value, 09. 

cost of production In Westphalia, 98. 

culture experiments, U-S.D.A., 830. 

dietetic value, 608. 

dockage removal at the thresher, 91. 

ergot, loss from, 245. 

(See also Ergot) 
feed, analyses, N.J., 671. 
feed, composition and retail price, 
Conn. State, 570. 
fertilizer experiments, 821, 726. 
foot and root rot, differences in sus- 
ceptibility, Minn., 847. 
germination, effect of soil acidity, 722. 
harvesting in Argentina, 82. 
hay, feeding value, Calif., 078. 
hay, nutritive value, Calif., 668. 


Rye — Continued, 

hybrids, shifting of gamete frequency 
in, 230. 

middlings, analyses, 276 ; Mass., 274 ; 

N.J , 671 ; R.I., 671. 
products, analyses, N.Y.State, 172. 
seed improvement, N.(;., 628. 
seed, standards, 89. 
seeding experiments, Minn., 881. 
straw, hydrollzed, feeding value. 274. 
varieties, Alaska, 627. 
varieties for Canada, 823. 
variety tests, 824, Alaska, 627; Ark., 
732 ; Minn., 832, 333 ; Oklu., 824. 
winter, ns pasture crop, Ark., 770. 
winter, culture in Saskatchewan, 828. 
winter, time of planting, Minn., 332. 
yields, Minn., 129 ; Wash.Col., 628 
Sabsovich, II. L., biography, 495. 
SiKChuromifCes cerci isiae, notes, U.S.D.A., 
114. 

Saccharose, detection and idontiflcntlon, 
206. 

Sage poisonous to live stock, Nov., 780. 
Saissetia nigra, notes, 264. 

Sal, Bengjil, growth rate, 42. 

Salad dressings, analysis, 312. 

Saliva reaction and effect on teeth, 367. 
Salivary secretion In infants, 7(J0. 

Salt content of soli, effect, 19, 516, 721. 

Sait solutions, H-lon concentration for in- 
travenous medication, 208. 

Saltbush poisonous to live stock, Nev., 786 
Saltpeter. (See Potassium nitrate.) 

Salts— 

effect oa azoflcatlon in soil, 510. 
effect on bacterial growth, 624, 723. 
in soli, effect on plants, 812 ; Calif., 
620. 

Sampling horn, new type, 804. 

San Antonio Experiment Farm, U.S.D.A., 
496. 

San Jos4 scale, control, 769 ; Wash.Col., 
650. 

San Jo»6 scale, new treatment, U.S.D.A., 
453. 

Sand fUes, bionomics, 853. 

Sand, variations In, effect on fertilizer ex- 
periments, 814. 

Sandy soils, water-holding capacity, Wls., 
416. 

Sanitation and drainage, treatise, 392. 
Sanninoidea — 

ewitiosa. (See Peach borer.) 
opaleacens, control, 865. 

Sap stains in green wood, control, TT.S.D.A., 
766. 

Saponin, physiological rOle, 425. 

Sapotes, analyses, Calif., 000. 

Sarcocystls of bovines, hosts of, 654. 
Sardines, packing and processing, 202. 
Satin moth, parasites of, U.S.D.A., 68. 
Satinwood, toxic properties, 443. 
Sauerkraut manufacture, 112. 

Sauerkraut, pink, production by yeasts, 
113. 
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♦SawdiiHt, hytliolyz(‘d, valiu*, 70; 

WiM., 479. 

SawllieH nffocting roHos, TJ.S.D A , 5B. 
Sawfly injuriouR to piiips, TJ S.D.A , 10:i. 
Suwfly larvae, Nor(h American, 059. 
Sawliy, western, wheat stem, siimmarj, 
762, 

Scabies. (Src She<'|) scab and Horse and 
rattle mange.) 

Scale insects — 

affecting mango, 58 ; IJ.S 1) A , .859 
and fungi, simultaneous contiol, 158, 
)n Hawaii, nnHiral control, 759. 
notes, C<»nii, State, 150 
<ni date palm, 75H. 

S(ab'(idc. (Udense of, 759. 

ca jurcgrina, notes, r>52, 758 
><cht 2 'nnfU)a hinigcnt (S'ec Appb*. apliis 
w<»oll\ ) 

htu nf( I ifi mc/«a!orp7»o.s« n sp , notes. 

858 

Seliu(8 — 

(Inldreii, heights and weiglits, 501. 
Folk High, at Uoskildc, 495. 
hinelu's In rural hcliools 97. 
surveys, 90. 

Schools — 

agricultural, (Kcc ngricullural scIumiIs > 
for farmers’ chlldr<‘n, 29S 
of agronomy In I’eru, 191. 

(UM'-fear hei , dally piograius, 299. 
rural- - 

niid town, aeliiMeinent in, 90» 
consolidated and <uu*-ioom, 495 
honu' geograjihy for, 299. 
of New York Stale, survey, 90, 
491, 697 

organization and supcrvlylon, 4n,8 
si'rvlng milk in, 280 
voralional. {8’rc Vocatiotial Kehools ) 
(oprop/nhi mot am<»rphosiH, cone 
lation of llf(‘ cv< le of parasite with, 88 
^cIvtOHpota funttutu, notes, 751 
2icleroHnia — 

cat unouloide^ n sp , dcserii>tlon, 49 
cdncrca, noti's, 151, 152, 855, 540 
ohictfft, studies. Calif., 649. 

Ubcrtiava, note.*?, 349; Pa., 445 
lihertiana , studies, N,.T.. 149 
sp. notes, 348 

ticlcrotium ( affcicolum n. sp , studies, 158 
t^clrrotmm rolfhii, studies, Ga., 444. 

S^voHa rnanilae, notes, 253. 

Sool}/foplatypuH» biology and anatomy, 850 
Scrophulnriawae and Orobanchaceae, mor 
phologlcal continuity, 126. 

Scurvy, experimental, studies, 608. 

(A'ce also Vitamin C.) 

ScutcHisia rj/anea, parasitism by, 803. 
Scptnnuft ftordidua, notes, U. S.D.A. , 159 
Bcpphophorua acupunotatiia injury, 761. 
^Seed certification In Germany, 789. 

Seed grain treatment, machine for, Wasii 
648. 

Seed Inspection, Iowa, 234 ; Me., 436 ; N. I , 
480. 

8eed insperfion In Virginia. 2'!l. 


Seed law, Ind . 138 ; N.H.. 138 ; N..J , 234. 
Seed law of WaKhlngton, 534. 

Seed storage rooms, insect control, Ohio, 
368. 

Seed testing for England and Wales, 829 
Seed te.sta, re.sult.s, N H., 138 
iSeed treatment of fm'est trees, 241. 
Seed-eorn magg-ot. notes, F(>nn State, 156. 
S<*<‘d corn mag. ot, 'studies. N Y c'ornell, 848. 
Seedling‘s, mitiilion, function of calcium 
in, 224 
Seeds- — 

absorbing i>owers, 789 

as affected by chloropicrin. 222, 542. 

as affe<-ted by radium, 420 

dormant, respiration, 780. 

forest, charaeteristlcR, 747 

germination as aflccted bv acids. 027. 

germination, pliysiokvgv, Minn , 348. 

Jrnjiorts, H S.I) \ , 129, 120 

ot (oniferons tre<‘.s. storage. 1-15 

oil < iS'rc Oil s* cds ) 

pnaliiction studie.s, 220. 

legulation^ in lr(dand. 89 

w(‘ed, (>'€C Weed seeds,! 

Sclachyl aieohol tiorn fish liver oils, 311 
Seminal gland and se( ondary sex charac- 
ters, independi m e ,57o 
Sensitive brier, summation of diMslmilar 
stimuli to, 328. 

S<-ptie tank, bacterial action. Idaho, T94 
Septic tank, constnicUon. 892, 

Septicemia hemorrhagic — 
immunization, 285 
in hare.s, 589. 

organism, virulent and rifun indent 
Rtrains, 183. 

Htudli^s, Nebr., 787. 
pfofjloiuni mon notes, 839 
ptoria ralluitcphi n sp . notes, 348 
A^'iptotia itulih, not(‘s. 541. 

S(pii))ia h/mpt rsici. noies, 753 
Srptoiia iKtdorurn, notes, .\.rk., 748 
Seipioias S 'iitliwosf. growth stiidic'-, S29. 
Sericultun* {See Silk\Aurm ) 

Serum, lalelum determination in, 14 
Serum, Inoiganic phosphorus in. 13. 

Serum sickne.ss in cattle and horsies, 384 
Serum. Bodlum determination in, 18. 

Service nun, agricultural training in Great 
Blit nil), 896. 

Sesame cake, value, 09, 472 
Seaamia in/crcns, notcR. 837. 

Settlers. {Bee Land settlement ) 

Sewage, action of bacteria on, 490 
.Sewage disposal on the farm, 02. 489. 

Sewage disposal on t)ic farm, devices, 593. 
Sewage disposal studies, 26, 593, 688. 
Sewage treatment, treatise, 293. 

Sewerage works, design and construi tion, 
293. 

Sewing and cooking, elemental y courses, 
598. 

Sewing handbook for clothing club girls, 
698. 

Sex characters, secondary, studies. 370. 
Sex, origin of variations in, 172. 
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S<?x ratios, factors aftVrtiuf? displacoment, 
821. 

Sexosrraph, value as Indicator of sex of 
})<)ultr.\ 577 

Shark liver oils, higher alcoliols from, 311. 
Sheep — 

breeding, Calif., C69 ; Okla., 837. 
breeding experiments, N.II., 473; Pa., 
473. 

breeding in Catalonia, 866. 
breeding in India, 669. 
breeds and crosses, development, 866. 
bree<is in Porto Rico, 173. 

Charmolse, history, 375. 
digestion experiments, 271, 371 ; Ma.ss . 
273; Tex., 472. 

dip, oxidation of polysulphid during 
use, 687. 

diseases of New York, 80. 
diseases, textlwok, 88^1. 

(See aim epedflo diaeaees.) 
earless, breeding, N.II., 175 
feeding experiments, 274 ; Okla., 171 ; 
U.S.D.A., 171. 

(See aleo Ewes, breeding, and 
Lamb.s ) 

Herdwick, eharueterislh**, 275. 
improving In PYaiice, 571. 
industry, injury from sheep killing 
dogs, U.SD.A., 775- 
Inherltance in, Okl.u , 867. 

Karakul, breeding result s, 670. 
Leicester, de.scrii)tion, 72. 

Uingworms in, Okla., 88.3. 
maggot tiles, not<‘s, 361, 658. 
muscle, diamlno acid content, 610. 
parasites, 483 ; Ohio, 463. 
plants poisonous to, Nev., 786. 
poisoning by rhododendron, 878. 

(See aho Live stock poisoning 
and speeipc plants.) 
pox a«ul cowpox, relationship, 285. 
rai.sihg in Argentina, 376. 
raising in England, 866. 
range, factois affecting wool, W.\o., 
807. 

scab in Canada, 181. 
scab, treatment. 687. 
stomach worms in, Okla., 85 
Klnc in muscle tissue, 664. 

(Sec aluo Ewes and Lambs.) 

Shingles, presorvatlon, Pa., 488. 

SJiorea tohuHia. (Hcc Bal.) 

Shorts, detection of adulteration. 408, 409. 
Shorts,' standard fiber content, 70. 

Slirimps, vitamin A in, 662. 

Silage — 

analysis, Conn. State, 570. 
and silos In Ontario, 480, 
broom corn, composition, Okla., 171. 
can<*, feeding value. Okla., 70. 
ck>v(‘r and timothy, analyses, Minn., 
130. 

corn, analyses, Ohio, 171. 
corn, and cottonseed meal for beef 
production, 278* 

corn, and soy bean.«i, Ark,, 772. 


i^ilage — CoTitinuc<i. 
corn, cost, 278. 

corn, 11‘edlng value, Okla., 70: Pa., 471. 
corn, from late and early varieties, 
Ohio, 480. 

com, ?. corn stovoi foi milk p.'oduc- 
tion, 279. 

corn V. sunflower, feeding value, l\i., 
478, 681. 

crops, culture experiments, Alaska, 527. 
crops for summer and winter feeding, 
West.Wa.sh., 433. 

darso, feeding value, Okla., 70, 71. 
feeding, effect on pregnant ewes, Wyo , 
171. 

feeding value, 77. 
for beef production, Okla., 70. 
kaflr, feeding value, Oklu., 70. 71 
maximum utilization, 75. 
millet, analyses, Minn., l.'fO, 
moldy, effect on cattle, Minn., 380 
cat and pea, annlysc.s, Minn., 1.30. 
oat and pea r. sunflower, Mbvh . 176 , 
Wyo., 572. 

packer test, Iowa, 792. 
potato, anal 3 ’se.s, Minn., 130 
ration, unlimited, for rattle, 278. 
sorghum, analyses, Minn., 130 
.st\\ beans and corn, Ark., 772 
sunflower, .tnaljses, Minn., 130, Ohio, 
171. 

siinflo\\er. feeding value, ^'oio, <574; 
Okla., 70, 71 , Pa , 5S0 . IT S D.A , 
171. 

.sunflower, fcrimoilation t- st Nev , 
171. 

sunflower, pain tibi Illy in relation ta 
time of cutting, Wia., 431. 

.sunflower i\ corn, feeding value, Pa , 
478, 581. 

sunflower c. pea-aiul oat, Mich., 176 
timothy and clover, analysis, Miun , 
130. 

t. hay, feeding value, Pa , 4 78 
t. soiling crr>pw, fetding vain*', low i, 
78. 

Silicate colloids as affected by alum, 221 
SllicateH, effect on plant growth, Ohio, 42,3 
Silicon chlorid, effect on soil permoabllily, 
20 . 

SlJkw'onn (ulture, handbook. 851 
Silkworm eggs, distrlbullon, 264 
Silkworm uursm-ies, planning, 391. 
siios — 

and silage in Ontario, 489. 
flllfng, Kaus., 805. 
pit, design, Arlz., SOI. 
trench, description, 392. 

Silpha at rata, meaning, 561. 

Stlvanus surhiamvnsiH, control, Calif., 654. 
Siraulldac, studies, 551. 

Sires, Ouernscy, performance, 278. 

Sires, JIolstcln-Friesiiin, records, 279. ” 

Sires, IIolsteiD-Frlesian, transmitting quaP 
Ities, Me,, 176. 

Sires, pure bred, results, 279. 

Sires, pure bred, value, Iowa, 782. 
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Sire?!, Rtuilles, 278 
(Sr& ahf> Bulls.) 

Sirups, ^.oda fountain, ingreflion<;«>, r>ll. 

(iStJC alHO spcai/io kinds ) 

Sisal fuuguM distases, 44. 

Sisal, hall daniajff*, 839. 

Sisal improvement, 827. 

Sisal rinjt spot dlseaso, 348 
Sisal weevil injury, 701. 

Sitones UncatuH, habits, 250. 
mtotroga crrrahlla. (See Angoumoia 
grain motli.i 
Skim milk — 

a -N' source of protein for egg production, 
Idaho, 870. 

returns tiom chickens and pigs. Miss. 
7.3. 

Skunk breeding, 277. 

Slabs, moments and strcsscM, 887. 

Slag. (Sic Pho.sphatic slag) 
SlaughterboufH'H, inspection in England 
and Wales, 283 

Sludge, actlvati'd, fertilizing value, 420. 
520, 818. 

Sludge. (See also Sewage.) 

Slugs or “ lapa ” in Porto Rico, 163. 

Small holdings. (See laind settlement. ) 
Smallpox, inununlxatlon, 483. 

Smoke, effect on plants, 740. 

Smoke Iniury to tree.s, Indicator for, 120. 
Smokehouses, plana, 688. 

Smut, stinking, notes, 45, 542 
Smuts, control, 542. 

(Sfe also Corn .smut, Wheat smut. 
etc ) 

Snapdrjigons as afrect<d l)y artificial light, 
Md., 235. 

Snowdrop fungus, notCH, 548. 

Soap, glycerol in, determination, 206. 
Social psychology of rnrnl population. 806 
So<-iology. rural, treatise, 806. 

Sodium — 

ammonium nitrate, fertilizing valim, 
322. 

arsenate, efiTect on crops, 120 
carbonate, effect on concrete, Wyo., 
180. 

carbonate, effect on oviposit ion of 
house fly, 56. 

carbonate, effect on wood distillation, 
208. 

chlorid, effect on concrete, Wyo., 188. 
chlorld, effect on germination of bunt 
spores, 246. 

chlorld, effect on soil permeability, 20, 
(Sie also Salt.) 
determination in serum, 13. 
hlppuratc hydrolysla, 484. 
hydrate, effect on cllgestiblUty of grain 
hulls. 70. 
nltratf’ — 

effect on soil acidity, R.D, 619. 
effect on soil permeability, 20. 
fertlllalng value, 822, 512 ; lud., 
130 ; Mich., 143 ; Mias., 217 ; 
Mo., 141 ; Wash.Col., 620. 
hygroscoplclty, 321. 


Sodium — Continued. 

removal from soli by drainage, Ky., 

122 . 

salts, effect on soil acidity, R.I., 619. 
silicate as pruning wound dressing, 
344. 

sulphate, effect on concrete, Wyo., 188. 
sulphate, effect on soil permeability, 
20 . 

tungstate, quality for blood analysis, 
410. 

Soli— 

acidity — 

action on germinating plants, 722. 
as nffected by fertilizers, R.I., 6l6. 
cause of toxicity, Ind., 124. 
effect of leaching and fertilizers, 
517. 

effect on crops, 510. 
formation, 723. 
injury to plants, Calif., 620. 
plant indicators of, 519. 
preference of conifers, 4 42. 
redatton to plant distribution, 222, 
619. 

(See also Lime, Limestone, Lim- 
ing, and Soils, acid ) 
analysis, nilneralogical, treatise, 810. 
bacteria and plants, symbiotic rela- 
tion, 213 

bacteria, effect of soluble salts and 
moisture, 723. 
bacteriology, teaching, 97. 
biologj’, 515. 

blowing, prevention, N.Mex., 333. 
color stiMUdards, 210. 
constituents, specific weight, 18. 
crumb structure, formation, 722. 
drifting In Canada, 119, 120. 
erosion, prevention, 686. 
fertility — 

and soil management, Minn., 319. 
experiments, Pa., 418 ; Wls., 418. 
studies, 111., 814 ; La , 420 ; Minn., 
121 ; Mias., 216 ; N.C., 520. 
studies In Delaware, 814. 
sulphur as factor in, 21. 
gaws, examination, 615. 

Inoculation with Azotobactor, effect, 

21 . 

(Kce also Legumes, Inoculation.) 
Investigation, new processes, 18. 
laterite, of Formosa. 514. 
management for fall seeded grain, 
Mlcb., 814. 

measurements and hydrogen-electrode 
vessel, 609. 

mixtures, size of grains in, 18. 
moisture — 

as affected by cultivation, Ark,, 
724, 

control, 216. 

determination of physiological 
conditions, 615. 
determination processes, 18. 
effect on bacteria of soil, 723. 
in relation to forest planting, 539. 



988 


EXPERIMENT STATION RECORD, 


[ Vol, 47 


Soil — Continued. 

mulchps, effect on evaporation, Calif., 
017. 

nutrients, active value of, 24. 
potassium, availability, Ohio, 422. 
samples, examination, methods, 614. 
shrinkage, ecological signiflcance, 514. 
solution, concentration ns affected by 
chemical compounds, 512. 
sohidon, conditions for obtaining. 504 
' studies, N.Y. State, 510. 

Soil survey in — 

Oa., Butts and Henry Co., U S.L» A , 

. 618. 

Idaho, Portneuf area, IT S.D.A., 818. 
Illinois, Iroquois Co.. HI , 415. 

Iowa. Iowa, 211; U.S H.A., 19. 119. 
818, 721. 

Kentucky, Logan Co., U.S.H.A., 811. 
Mlsvjs.'jlppl, T.(}iinar Co , U S.D A., 618 
Philippines, 595. 

S. C., Kershaw Co., U.S.D A., 619. 
Soil- 

survey, papers on, 210. 
teinperature^ — 

effect on cereal blight, 240 
ifft'ct oil path<*genicity of Vortl- 
cum rapum, 852. 
effect on potato scab, Wls., 841. 
factors determining, 117. 

In a desert, XT.S.D.A., 415, 
instruments for studying, 117. 
tube, improved, development, Calif., 
018. 

types, early definition, 211. 
types, plant indicators of, 619. 
types, value and fertilizer require 
ments, 210. 

water. (Kre Soil molRture. ) 
water-holding capacity, effect of or- 
ganic matter, Calif., 018, 

Soiling crops r. silage, feeding value. Iowa, 
78. 

Soils*—— 

acid, in Greece, 121. 
acid, studies, 618. 

(See also Soil acidity.) 
alkali. (See Alkali.) 
arnmonificatlon. (Sve Ammonlficatlon.) 
and fertllizera, 721 ; Minn., 819. 
and plants, interrelations, Calif., 210. 
as affected by fertilizers, E.I., 619. 
as affected by lime, 024. 
as affected by sodium salts, 20. 
azofleation In, effect of salts, 516. 
brown, degeneration, 119. 
calcium carbonate determination in, 
18. 

calcium determination In, Ky., 122. 
carbon content, 722. 
carbon dioxid in, apparatus for meas- 
uring, 212. 

carbon dioxid production In, effect on i 
plants, 815. 
classification, 210. 

composition and preparation) 817. ; 


Soils — Continued. 

course, field problem in, 799. 
course In uniformity, 696. 
cropped and fallowed, comparison, 618. 
delta, fertilizer requirements, Ark., 
620. 

disinfection, 216. 
dlspcrsoid content, 205. 
drying, effect, 216, 713 
flocculation experiments, 722. 
forest, effect of rock on, 118. 
fungi in, method of counting, 620. 
grassed and cultivated, carbon dioxid 
determination, 515. 
hardpan, Improvement, Okla., 815. 
heavy calcareous, grape storks for, 
844. 

heavy, clay determination In, 118 
humus lime, transformation, 19. 
improvement, 216 

Irrigated, as afl'<‘ctcd by aluminum sul- 
phate, 221. 

lime requirement, 27, 324; N.ll., 422. 
ifme requirr nnmt determination meth- 
ods, 618, 818. 

marsh. (8cc Marsh soils.) 
moor. (8cc Pr^at ) 
rnnek. (8Ve Muck soils.) 
nature and properties, treatise, 817. 
nitrifying power, relation to plant 
growth, 215. 

nitrogen content. (See Ammoniflea- 
tlon, Nitrification, and Nitrogen. > 
of Alps, protozoan content, 724. 
of Do Kalb <'o., fertilizer requirements, 
111., 721. 

of eastern Virginia, U8<\ U.S.D A., 818. 
of Georgia, Pierce Co., analyses, 518. 
of Greece, fertility studies, 121. 
of Iowa, fertilizer requirements, Iowa, 
721. 

of Kansas, lime requireuient, 824. 
of Maryland, fertilizer requlreinents, 
Md., 418. 

of McHenry Co., studies, 111., 18. 
of Michigan, lime requirement, Mich., 
626. 

of Now Jersey, N.J., 416. 
of the Sudan, studies, 721. 
of Washington, management, Wash., 
211 . 

of West Indies, studies, 618. 
organic matter in. (See Organic mat- 
ter.) 

partially sterilized, mlcrofiora In, 417. 
peat, (See Peat.) 
phosphoric acid content, 20, 
pressure trauBmission through, 889. 
sandy, water>holding capacity, Wls., 
416. 

soluble salt content, 515. 
sterilization, 120, 216, 68T, 840. 
sterlltzatioQ, and potato wart dlseas^^. 
544. 

sterilization, effect on crops, III., 880. 
sterilization, partial, 417. 
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sterilized, effect on Clonhidium 
torianum, 319. 

sterilized, use in phytopatliolo^dcal re- 
search, 840. 

sulphates in, determination, 009. 
sulphur oxidation In, 020, 621. 
sun-dried, legume bact<uia in, 210. 
tropical, nitrification and denitrlflcn- 
tlon, 214. 

under continuous <-ultivatlon, effect of 
lime magnesia ratio, Va , G24. 
weathered transported, correlation, 
210 . 

Solaiittceous grafts, studies, 28. 

Solar rndiutlou. {See Radiation.) 

8oldieis. fiS'ec Service men.) 

Solutions, nutrient. {See Nutrient.) 
Solvent H, immiscible, distribution of drugs 
between, 15 
Sorghuin--- 

ana lyses, Va , 823, 
iiH forage < rop, N.Mex., 333 
breeding experiments, Okla., 824. 
breeding for sirup, Wis., 432. 
f(‘r<ilizer experiments, Ark., 519, 732 
fviUV'v, feeding value, N.Mex , 669. 
grain, culture experiments, U.S.D.A., 
330. 

grain, feeding value, 279. 
gidin, ftlielling percentage In, Tex , 
434. 

grain v. corn, feeding value, 75; Tex., 
473. 

improvement by hybridization, 633. 
millet, fungu.s diseases, 544, 
seed, digestibility and productive 
value, Tex , 472. 
silage. (Sec 8iluge ) 
sirup, calculating yield, Wis , 410- 
varieties, yields, U.S.I>.A,, 430. 
variety tests, Ark., 732 ; Nebr , 736 ; 
Okla.. 824. 

waxy endosperm in, 334. 
yields, Calif., 631. 

(Sec alHO Kafir, Milo, etc,) 

South Dakota College, notes, 100. 

South Dakota Station, notes, 100, 400, 
South Dakota Station, report, 497, 

Bows — 

brood, feeding experiments, Minn., 374. 
brood, wintering, Ark,, 776 ; I’a , 474, 
fertility and fetal atrophy, 863. 

{See also Pigs.) 

Soy bean — 

bacterial spot, transmission, Ind., 147. 
meal, feeding value, 76, 782. 
oil, composition, 711. 
oil, detection, 311. 
proteins, nitrogen In, 201. 

Boy beans — 

analyses, Va., 828. 

* and corn for silage, Ark., 772 ; Ohio, 
684, 

as affected by ammonium sulphate, 
Mass., 218. 


Soy beano—Continued. 

us affected by fertilizers, 531. 
ari green manure, Miss., 217. 
as short season hay crop, Mich., 131. 
a.s silage crop, Va., 823. 
breeding experiments. Miss., 227. 
brei'dJng for increased oil, Wls., 431. 
culture, 111 , 135 ; Mo., 230. 
effect on oxidation in soil, 213. 
feeding value, 76 ; Iowa, 479. 
fertilizer experiments, 814. 
growth and nodule formation, effect of 
pU, 434. 

in corn, culture experiments, Obio, 634. 
inoculation, results, N.Il., 42S. 
pedigreed strains, seed yield, Wls , 431 
rotation experiments, I^a., 428. 
seed liuprovemcnt, N.r,, 528- 
K(>cding experiments, Iowa, 734, 
varieties, III , 135. 
varieties for silage, It I., 786, 
variety tests, Ark., 733 ; La., 428 ; 
Mich., 129; Mfiin., 130. 333; Miss, 
227 ; Nebr., 736 ; Okla., 824. 
Spanworms on cranberries, Mass , 452. 
Spelt, culture experiment.'^, II S I). A., 830. 
Spelt varieties for Canada. 823. 
Spermatozoa — 

of hogs, imml)er and vitality, Okla . 

868 . 

physiological studies. 863. 
survival of motility, 864. 
vitality, Ky., 771. 

Sphaerdla spp., notes, 547. 

Sphiirria spj)., notes, 547. 

Spharropsis cocoina^ notes, 547. 
Sphaervpsis mnlorum, notes, 839. 
Sphaerostillfe repetis, notes, 648, 754. 
SphacTotheca mors-uvae, notes, 749. 
Sphenopiera gossypii, notes, 46. 

Spices, inold.s In, detection, 314. 

Spices, substitutes for, 612. 

Spider mite. {Sec Red spider mito.s.) 
Spider.s, red. {Sec Red spider.) 

Spinach as affected by lime, Md., 235. 
Spinach, canning, 206. 

Spinach, dusting experiments, Va Truck, 
236. 

Spinach, fertilizer experiments, R.I., 725. 
Spirocheicta ncotropu'olis, proposed name, 
681. 

Spirot>pora castaiieae and Acrospeira mlra- 
bilU, Identity. 641, 

Spleen juice, Lelshinun-Donovan parasite 
In, 182. 

Spodoptera mauritia, campaign against, 
367. 

Sporotrichosis, American and Frencli. 

Identity, 882, 

Spray — 

mixtures, comparison, 253. 
mixtures, preparation, Ohio, 140. 
schedules, 248 ; Mich., 441 ; N.J., 140 ; 
Ohio, 140; U.S.D.A., 441; Wash, 
140. 

strainer, description, 592. 
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Spraying — 

boom nozzle «yHtem, 54^. 
calyx spray, papers on, 849. 
de\"ice, ikhv, description, Fin., 768. 
dust Dusting.) 

effe<‘t on transportation rots of fruits. 

152 . 

(■xperimrnts, Calif, 049. 
machinery and acces.sorlcs, 848. 
f)UtfitK for hillside oichards, Ohio, 038. 
, V, dusting, 760. 

valiK' of casein sp» eadei s. Ark., 741. 
(^'Ce alw Apples, Potatoes, rte.) 
Sprays — 

comparison, 48. 

copper. (Bee Copper.) 

effect on oranges, 731. 

miscible oil. value, 759. 

mixed, for fruit trees, 152. 

preparation, Mich., 441 ; U.S.D.A , 441. 

without copper, results, 646, 750. 

{Bec alio Insecticides and Fungiclth s i 
Spruce — 

bacterial tumors, 50. 
bark borer, six-toothed, 268. 
budwornis in eastern Canada, 761. 
cones and seed, Insects Infesting, 651 
pulp bleaching, chlorin required, 207 
81tka, uses, growth, and manage- 
ment, U.S.D.A., 448, 

Sprue, etiology, 371. 

Sprue treatment, 770. 

Squash, breeding, Minn., 338. 

Squash lady beetle on wntennelon, 253 
Stable fever. {Bee Pleuropneumonia). 
Staggers or shivers In live stock, 486. 
Standardization and inspection service in 
California, 894. 

Starch — 

adsorption In solution and at Inter- 
faces, 802. 

as alTectod by milk diastase, 503. 
digestibility In feeding stuffs, Tex , 
471. 

effect on sulphates and chlorlds, 128. 
Starchy concentrates, digestibility, Tex., 
472. 

Starfish — 

ground, effect on soil acidity, R.I., 619. 
use as fertlllaer, 420. 

Starlings, effect on agriculture, 560. 
Starlings, food habits, 866. 

Starters, volatile and total acidity in, Iowa, 
381. 

Starvation, efft cl on healing of rickets, 56(». 
Statistical reporting service, organization, 

298 . 

Btaurepus altertius, life history, 868. 
Steam power plant, auxiliary equipment, 
treatise, 888. 

Steel, structural, handbook, 89. 

Steers — 

feeding experiments, 76, 279 ; Minn., 
374; N.Mex., 669; Pa., 471; U.S. 
D.A., 470; Wyo., 170, 174. 


S tee rs- - Co n t i nued 

feeding, in South, 374. 

{Bee also Cattle.) 

Stem rust, conditions affecting, Nebr., 750. 
Stenocranus, synopnis of genus, 255, 
Btephanurus dentatm, parasite of swine, 
86 . 

Btereum hirmitum on Eucalyptus, 51. 
Btilpnotia salids, notes, U.S.D.A., 68. 

Stock. (Bee Live stock.) 

Stock foods. {Bee Feeding stuffs.) 
Stockyards fever. (Bee Septicemia, hemor- 
rhagic.) 

Stomach worms in sheep, Okla., 85. 
Stomoxyds ns hosts of Snrcocystls of 
bovines, 564. 

Stone for road building. (Bee Hoad ma- 
terials.) 

Storage cellars for Canada, 489. 

Storage lemperaii»re, effect on fruit, 151 
Storerooms, fumigation with STilpbur, 156. 
Btrategua quadrifovraiua, notes. 855, 

Straw — 

effect on nitrate accumulation, Wash., 

212 . 

gas production from, 391. 
hydrolyzed, digestibility, .371. 
hydrolyzed, feeding value, 274. 
levulose determination in, 506. 
Strawberrie.s — 

breeding, 340 ; Alaska, 534 ; Minn , 
388. 

culture, Minn., 388; Wash., 141 
fertilizer experiments, Ark., 740 
insec’ts affecting, 768, 849. 
storage temperature, Calif, 640 
unripe, decay, 249. 
varieties, Ark., 740, 
variety tests, N.C., 636. 

Strawberry — 

club manual, 111., 196. 

extract for treatment of sprue. 770. 

fruit rot, notes, Calif., 646. 

leaf scorch or molllsiose, 249. 

louse. Eastern, studies, Ark., 465. 

nematode disease, Wu.sh Col., 641. 

root knot, Wash. Col., 641. 

root weevil, summary, 767. 

root worm on roses, 866. 

thrips, notes, Fla., 056. 

wt‘evll, notes, 866. 

Streptococci — 

hemolytic, human and bovine, differ- 
entia lion, 484. 
in swine lungs, 684. 
of bovine udder, 682. 

Btreptococom — 

citroijoma and paradtrovorus, effect on 
quality of butter, Iowa, 382. 
laoHcm, acidity In, Iowa, 881. 
laoUoua, glairy form. 79. 
laeticua var. maltigenua, notes, Iowa, 
882. 

Btriga spp, ns root parasite of sugar cane, 
842. 
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Hlroiihatinia laasa, not os, 49 
fcitrontlum hydroxld, solul>ilitv, 508. 

Stump pulling, duift nqulrod, 187. 
Subsoiling, now implomontH tor, 891. 
Subsoiling valuo, U.S.D.A., 429 
Sucrose — 

dotermlnation, 112, 408. 
hydrolysiH in sloniHch, 100 
in fiuit Juico.s, formulas, 808. 

Sudan grass — ■ 

as short soason hay crop, Mich . J31. 
broetllng oxpcrimonts, Okla., 824 
culture, Wis., 431. 
culture and use in Australia, 227. 
for summer pnstuic, value, U.S.D.A , 

470. 

hay V. alfalfa hay for dalrj cows 
Arlz., 870. 

Irrigation water requirenienf s, Kaiis , 
030. 

experiments, Ark., 732; Okla., 

824 

Sugar 

udserption in solution and at inter 
faces, 802. 

busii on faun w’oodlots, Modi . 147 
digestibility In f{‘(*il!ng .studs, IVx , 

471 . 

in blood, deteiinlnation methods, 500. 
in blood, \ a Tint ion, 203 
in urine, deternilnation, 315, 306. 
in urine, variation, 203. 
in wbc.'it varieties, 222. 
industry and by-products, 036. 
Industry In Argentina, 632, 
industry In Natal and Zululand, 828. 
invert, lelatlve swectne.ss, 808, 
manufacture, 112, 20C, 507, 508. 
manufacture, tjt'atlse, 507. 
media, preparation, 803 
mfdsture absorptive power, 801. 
refinery furnaces, value of ashes from, 
218. 

letlniug with Norit, 20<) 
sirups, dccoloriziitlon with kelpehar, 
411. 

solutions, stereochemical chtinge.s, <»2 
use in Bordeaux mix lure, 212. 

(/jee also (Ikicose, Dextrose, and Suc- 
rose, etc.) 

Sugar beet — 

bacterial rot, Colo , 048. 
industry, Calif., 691. 
nematode, tJ S.D.A,, 161. 
seed stock, Improving, Mich., 828. 

(8ee also Beet.) 

Sugar beets — 

cost of production, Idaho, 693. 
culture directions, Minn,, 384. 
culture experiments, 337 ; Nebr., 736 
culture In Italy, 682, 634. 
culture in Louisiana, 37. 
fertilizer experiments, 322, 837, 726. 
nutritive value, Calif,, 668. 
production in Holland and Belgium, 
828. 


Sugai 1 k-oIh -- T out uiu( d 
.M‘cd production, 634. 
undug over winter, variation In coin- 
l>ositlon, 828. 

variety tests, 337, 821; Alaska, 527. 

Minn., 832. 
yb’lds, Nebr., 736. 

Mmai c.iin^ — 

uIcoh(»l, from, 207 
borer, nofe.s, 256, 857. 
buds, efTect of frost on, 737. 
burned, analjh.es, 28 J. 
fertilizer oxperimcnt.s, 218, 7:i7 , 5..ri , 
427. 

6<‘ld.s. Imnnng, 231 
gumming tliseaisc, 47, 83S 
insect.s affecting, 651, 848. 

.Tav.t. in Louisian,!, po'.'-sjbiih k-s, 37 
juice clHrification, 5o7 
juice, lilt rat lOTi, 206. 
juice, nond<'fec.*il0<', c.iu.s' s, 15 

(8cr e/^o Sugar luanul.uUire i 
mo.sfiic. (8cc Sugar <‘iinc mottling dis 
ease.) 

moth borer and Duropean corn borer, 
comparison, 55. 

mottling di'^casf', 14S. 544, 018, 838, 
842. <847. 

pollen, germination and preser\ jtion. 
828. 

products, bncteiia Jii, 48. 
red rot, notos, 44. 
rldnoceios bc(“tl(‘, nott.s, 855 
root rot, description, 24 8. 
seedlings, yield datji, 737. 
soils, nitnheation, 215. 

Slrca as root parasite' of, 842 
varictic.s, 842. 

\:uietn‘.s. frost resistant, 231. 

\jnictics 111 Torto lUco, 635. 

Narieties, sucrose pioduction in, 824. 
yellow' Htrip(‘. (Kcr Sugar cane mot 
iUng disease.) 

Siill.age (JS^'C Sewage.) 

Sulphate — 

of amnion ni. (8cc Aminouium sul- 
phate.) 

of potasli (*y<’r lbttns‘'aum siilidaM*. 
Sulphates — 

determination in soil, 609. 
efl’ect on starch, 128 
Sulphonepbtbnlein indicator, new, 309, 
Sulphur — 

as factor in soil fertility, 21. 
dioxid gas for sheep scab, 587. 
dust, fungicidal value, 152, 
fertilization, value, 818. 
flowers of, for bunt control, 246. 
fumigation with, 166. 
fungicides, toxicity, N.II., 243, 
in proteins, 310. 
in urine, determination, 612. 
Inoculated, for potato scab, 353 
metabolism, 167. 
mixtures. (/Jee Lime-sulphur.) 
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Salpbur — Continuod. 

oxidation, chemistry of, 27. 
oxidation in soils, 219, 220. 
oxidation, microorganisms In, 620, 621. 
removal from soil by drainage, Ky., 
122 . 

Rulphuratlon as treatment for mange, 687. 
Sulphur-floats-soil mixtures, sulphur oxida- 
tion in, 219, 220. 

Sulphuric acid — 

. for forest seed treatment, 154, 241 
prodm tion, mechanism, 27. 

Sumac, feeding value, N.Mex., 6G6. 
.Sumac sorgo, irrigation water requin^- 
ments, Kans., 6,30. 

Sunflower — 

beetles in Manitoba, 854 
disease, new, 544. 
silage. {See Silage.) 
stem lot, 854. 

v. oat-and-pea silage, Wyo., 572. 
Sunflowers — 

as corn substitute, N.H., 428 
as silage crop, 278; Ohio, 171, U. 8. 
B. A., 186. 

culture ami use, Wyo., 136. 
culture experiments, Alaska, 527 ; 

Nev., 787 ; Wls., 481. 
effect on following crop, Wyo., 131. 
in Manitoba, Insects affecting, 854. 
nutritive value, Calif., 008. 
rotation experiments, Minn., 121. 
Russian, as honey plant, Okla., 856. 
Russian, .seeding experiments, West. 
Wash., 438. 

Russian, yields, Nev., 131. 
studies, 38 

variety tests, Alaska, 627. 

Sunlight as cure and pievention of rickets, 
60, 67, 270, 271, 666, 770. 

Sunlight, effect on legume bacteria. 216 
Sunlight, effect on mold spores, 784. 
Sunspots, relation’ to rainfall, 616, 629; 

T7. S. B. A., 414. 

Superphosphate — 

effect on Indigo, 826. 
effect on lime-magnesia ratio, Va., 624. 
effect on pH of soil, 513. 
effect on sweet clover, Ohio, 136. 
fertilizing value, 612; Ind., 140; 
Mich., 143; Minn., 121; R.L, 145 
{See also Phosphates, compari- 
son.) 

Surra and biting flies, ,358. 

Swamp fever, cause, 588. 

Swamp fever, occurrence, Wls., 482. 

Swamp fever, transmission, rOle of blood- 
sucking insects In, 688. 

Swedes — 

culture directions, Minn., 834. 
fertilizer experiments, Minn., 121. 
nutritive value, Calif., 668. 
varieties, yields, Mont., 131. 
variety tests, Calif., 631 ; Minn., 832. 


Sweet clover — 

as affected by phosphatic fertilizer, 
Ohio, 180. 

biennial white, culture, Mich., 486. 
culture, Idaho, 2,31. 
culture experiments, Wis„ 431. 
llubam — 

as honey plant, Ohio, 187 ; Okla., 
860. 

as short season hay crop, Mich., 
131. 

culture, Mich., 137 ; Ohio, 187. 
culture and use in Australia, 227. 
hay, pi-otelii in, Ohio, 137. 
height and tlme-of -cut ting test. 
Town, 232. 

history and distribution, Iowa, 
232 

r. biennial white, Idaho, 231 ; 
Iowa, 232. 

in Saskatchewan, 828. 
pasture, value, Mich., 176. 
seed, scarifying, Ohio, 136. 

Sweet corn — 

culture. La., 4-38. 
dehydration, metlusls, 206. 
from selfed and cros.s-poUlnatcd seed, 
Wis., 438. 

seed, analyses, Conn, State, 570. 
snekering experiments, N.IL, 437. 
suckering. \alue, 2,37. 

(See atno Corn.) 

Sweet potato — 

curing houses, plan.s, 688. 

Fu.sariiim wilt, notes, Calif , 646. 

Juice, antiscorbutic value, 568. 
leaf spot, notes, 348. 
pox, eoiitrol, N J , 448. 

.scurf or soil stniu, N.J., 448. 
weevil in Florida, 658. 
yellows or stem rot, control, N J., 448. 
Swetd potatoes — 

ns nffetted by lime, Md., 235. 
canning, U.S.D.A., 613. 
culture. Miss, 38, 428 
culture, heated hotbeds for, Ala. Col., 
337. 

curing and storage houses, U.S.D.A., 
636. 

fertilizer expeHments, Ark., 734 ; Oa , 
427 ; Mias., 428. 

Insects affecting, 551. 
inspection service in Mississippi, 652. 
seed stock, storing and bedding, Va. 
Truck, 828. 

storage experiments, U.S.D.A., 486, 
storage, flue- heated tobacco barns for, 
U.S.B.A,, 688. 

varletlefi, canning qualities, U,S.D.A., 
618. 

varieties susceptible to Rhlzopus, 151. 
variety tests, Ark., 734; M!s»., 4S.8, 
881. 

white, vitamin content, 466. 
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Switie — 

Breeders’ AKKociationB, 70. 
breeding in OatalonUi, 800. 
diseases, 288 

diseases, hoivUnua in, 680 

diseases, value of baclerins in, 28*? 
husbandry, treatise, 105, 

Influenza, 186. 

lungs, bacteria in, 088 

parasite In Guiana, 80. 

pneumonia, notes, 084, 884 

vaccination, rare liefon* inul aft»‘r. 283. 

VRcelnation, methods, 283, 

{See al 90 Pigs.) 

.Sycamore wood, water conductiritv in, 223 
Symptomatic anthrax (Ncc Hlackleg.) 
fiynchytnuvn rnffohiotirnm, life history and 
cytology, 248. 

Synthetic aininonia plants, (HU-rnan and 
.\merJ<*nii, 321 

SyrphidRc of <\>lornd(», (’olo , 458 
^yrrhhuM (Jiahroticoc, n.sp , description, 
20(». 

Spfitrva Ixiftalis, control. 103. 
flyhtrna tnrMinfn, notes, N Y. Cornell, S18 
Tiibanirlf! as hosts of Sarcocystis of bovines, 
554 

Tabfinuff phnenopfi, notes, Nov,, 458 
Tangelo ,1iilce, analyaca, Calif., COO. 
Tangelos variety teats, Calif., 640. 
7'angcy1j»es antiscorbutic value, 568 
Tankage — 

analyaeR, 275: Iiul.. 473; N.J , 571; 

N,T. State, 172; Tex., 475. 
as source of protein for egg produc- 
tion, 87.1 ; Idaho, 870. 
elTcct on soil acidity, R.I., 519. 
feeding value, Tex,, 474 ; Wash.Col.. 
575 

long-continued feediug, effect, Okla., 
8t)8 

preparation and manufacture, Ind., 
473 

r. wheat middlings, feeding value, 76- 
Tanning materials, composition and manu- 
facture, 314. 

Tanning, treatise, 509. 

Tarnished plant bng, notes, N.Y.Cornell, 
848 

Taro starch, digestibility, 763. 

Tarsonemid mites, taxonomy and biology, 
867. 

Tarwof'ds, inheritance In, Calif., 629. 
Taxation, problems in science of, 692, 
Taxes, progressive, on land values, 99. 

Tea, caffein In, Conn. State, 659. 

Tea, fungus blights, 764. 

Tea, Immunity from Insect attack, 867. 

Tea Inspection, Oonn.State, 669. 

Tea leafrollers, studies, 668. 

Tea-seed oil, digestibility, XJ.S.D.A,, 560. 
Tea, substitutes, 618. 

»Teak, interplant for, 241, 

Teak, toxic properties, 448, 

Teeth, relation to pH of saliva, 86T. 


Temperature* — 

and rainfall, effect on wheat, 115, 616 
nml rainfall in New South Wales, 720. 
effect on bean seedlings, 8,31. 
effect on fat content of milk, 380. 
eflect on potato culture, Iowa, 229, 
effect on wheat scab, Wis., 445. 
experiments in Incubation, Ind., 176. 
in a desert, U.R.D.A., 416. 
low, effect on plants, Minn., 348. 
minima at 6 cm. alK)ve the earth, 615 
of United States, U.S.D.A., 36. * 

relation to codling moth, 852. 
rOle in development of mosaic, 348 
(i^ee also Climate and Soil Tempera- 
ture.) 

Ttnehrioidea mauritanicua. (See Cadelle.) 
Tennessee Univer.slty, notes, SOO. 

Teoslnte in Mexico, 232 

7'rredo navalia^ summary, N..T., 251. 

Termites, control, N.II , 552. 

Termites, pre.servatlon of wood against, 
360. 

Termites, South Indian. 358. 

IVrrnpiii scale, notes, Conn. State, 156 
7'clanus bacillus, reaction produced by, 682. 
Tetany and rickets, comparison, 567. 

T( tany, cure by sunlight, 666. 
7'ctraleurodcs herberti n.sp., description, 
657 

Tetalonla, pollination bv, 857 
7 clronpchus — 

miftilaapullH, notes, .558 
tclariuH, notes, Calif., 053 ; Idaho, 763 ; 
N Y. Cornell, 848 

pothcrH, notes, U.S.D A , 357, 359. 
Trirastichus ccanthomelacnac , notes, 261. 
Texas College, notes, 100. 

T(>xtile raw materials, Ireatiwe, 208. 
TUamnidium eleguna on cold stor.age meat, 
560. 

I'hrcodiplosia moseUana, noC's, 550. 

7 Jiclohania spp.. notes. 256 
Theobromin In cacao beaus and cO('r>a, 807 
Thiclavia lasicola, notes, 515; Gii., 444, 
Ky., 444); Pa., 445. 
lltielaviopHift paradojua, notes, 547. 
llHobacillus thioojpuJans — 

n.sp., characteristics, 621. 
oxidation of sulphur by, 27. 

Thistles, control, 824. 

Thomas slag. (8cc Phnsphatlc slag ) 
Thi'eshor, small grain, description. ;»01 
'ihripa ccrealium, notes, 551. 

7 hnpH iabuci. (*S’cc Onion thrips.) 

Tbrlps on citrus, control, 850. 

Thrlp.s, red-banded, on nuingocs, USB A., 
859- 

Thurberia boll weevil problem in Arizona, 
63. 

7hyrid<trla tarda, notes, 754 
Tbyridopteryx cphcmcracfarmis. (8ec Bag 
worm.) 

Thyroid feeding, effect on growth, 373, 374. 
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Thjroid hy^erplusiar 27S 

Thyroid secretion, chemistry of, 482. 

Ticks In New Zealand, 486. 

(Sfc also Fowl tick.) 

Tile drainage. (Bee Drainage.) 

Tile walls, load tests, 793. 

Tillage^ — 

deep, value, Wls., 417. 

Implements, homemade, construction, 
293. 

Implements, mechanics, 891, 
summer, Mont., 482. 
summer fallow, value, Wash., 212. 
Tilletia spp., studies, 245 ; Oreg., 148. 
'I'tUcitu texana in Missouii, 750. 

TiUftia tritici, notes, 642. 

TlUini, synopsis, 658. 

Timber — 

airplane, effect of Incipient decay on 
mechanical properties, 261. 
decay, fungi In, IJ.S D.A., 461. 
preservative treatment, cost, 890, 
research, 889. 

residue, effect on bacteriological aetlv* 
Ity In soil, 818. 
soils, management, Minn., 121. 
structural, effect of zinc eWorld, 289. 
treatise, 442. 

trees, insects affecting, 443. 

{Bve also Immber and Wood.) 

ITinbers — 

Australian, stnmgth, 443. 
farm, preservative treatment. Iowa, 
790. 

of India, manual, 639. 

Tlmotliy — 

and alfalfa bay, yields, Wls., 431. 
and clover meadow, fertilizer experi- 
ments, Minn., 820. 
and clover sl!aj,'e. (Brc Silage, i 
breeding, recording data, 88. 
rotation experiments, Minn., 121. 
selection experiments, Pa., 429. 
self-sterlllty In, Minn., 881. 

7 inroht hiSHcllieUa , eff<'Ct of red cedar, 
U.8.1J.A., 162, 

Tipbnrn, artificial production, 64 . 

(Ke’c also specific hosts,) 

Titration, electrometric, In acldlinetry an4 
alkalimetry, 712. 

TTtrationB in ethyl alcohol as solvent, 204. 
'Vinetoectn orelUitm. (Bee Bud moths.) 
Tobacco — 

and copi>er sulpWite, preparation, Okla., 
85. 

angular spot, control, 644. 

Imrns, flue-heated, for sweet potato 
storage, U.S.D.A., 686, 688. 
blackfire, control, Va., 848. 
brwding for root rot resistance. Ky,, 
448. 

culture experiments, N.C, 527. 
diseases, 48. 
experiments, Pa., 486. 
fertilizer experiments, 822; N.C*, 028 * 
flea-beetles, control, 168. 


Tobacco — ('outinucd 

uoDcdc jnvi'Ktig M ions In, Calif., 036. 
gumniosJs, relation to mosaic, 48. 
hylirids, sterility stu<lio«, Pa., 445 
Indetcrinlnnte growth ra<'lnr in. 533. 
inhciUance <»f rc.siKljviHc to "I'hleUnia 
hasicoJa, 045. 

mosaic, .size of inlective partlcle.s, 752 
mosaic, t<*mperatur(' relation, Wis,. 440 
m‘w seedling dlseas(‘. .545. 
production in Soulbein States, 233. 
root rot, Control, (la , 444 
root rot, re.Nistunt slrnlu.s, Pa , He ; 
Wls., 440. 

root rot, temperature i elation WH , 
440 

“sand drown,” control, N.C, 545 
seed trejitrnent , 54 1. 
seed IhhI lot, contivd, 248 
^plit\votln, notes, 847 
varieties, ciosslng, 29 
wildfire, notes. 544 ; Va.. 84*3 ; I’a . 145 
wildlire. studje.s, Conn Stale, ,511 
wTldtlre, teniiferntiire relation. . 

440 

w’lapper leaf, developnnoit, 320 
Tobosri t.’iii.'-.N rnp'i. n'.niitoM'uo <• 1’ S 1' V 

408. 

Tolysporium uotoj^, 5H 

Tomato 

bacteilni diseases. Pa, 4 15 
black spot, 753 
tanker in lloll.nid, 753 
disea.se rehisfant strains. xMd . 23. i 
diseases, 48 

di.sea.ses and po.sts, Md., 8;i2 
Fusarinin wilt, notes, Calif, 010 
leaf iutections enuslng jadato blighs. 
048. 

leaf apylH, notes, 763. 
mosaic, overwintering, Ind , 147 
mosaic, summary, Ind., 449. 

Phoma rot. IJ S D.A., 449 
products, determining mold in. 312 
fw'ed proteins, 502 

Septoria leaf spot, control. iTi , 115. 
stocks, potato grafted on, 28. 
thrlpp, notes, Fla , 060. 

W'llt reslsl.aiit \arielh\s, Hd , HI . C 
n.A.. 151. 

winter blight, Btudics, Pa,, 446, 
yellows, studies, WaHb.Col., 541 
Tomatoes — 

breeding, 882 ; Ph., 437. 

Ohrysophlyctis endoUotica on. Pa,, 

444. 

culture, Improved metbodti, Mo., 237. 
dusting experitnents, Va.Truck, 230. 
eflfect on following crop, Ind., 189. 
fertilizer experiments* III., 880; Ind., 
189 ; Miss., 489 ; Mo., 237 ; Pa., 438 ; 
E.I., 419, 726. 

fertilizers for, applying, Mo., 287. m 
grading system, 687* 
greenhouse experiments, 839, 637. 
irrigation experiments, Calif., 087. 
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Tom&toee — Continued. 

methods of training, Miss., 831. 
nutritional studies, 887. 
production, Md., 882. 
production for canning, Ind., 139. 
spray residue on, U.S.D.A., 860. 
spraying experiments. Mo., 287; N.II., 
449. 

yarletles, Ark., 741 ; Okla., 880. 

Tariety tests, Miss., 881. 

Tomicua chaloographua , Identification, 268. 
Tonsils of the dog, 80. 

Toumcpella Uriodendrit notes, Conn.State, 
166. 

Tractor — 

index, Chilton, 90. 

motor lubrication and kerosene fuel, 
WIs., 488. 

plowing, Ahart method, 688. 
plows. {Bee Plows.) 
tests, 90, 791. 
tests in England, 190. 

Tractors — • 

as means of farm power, Mich., 688. 
developments, 190. 
in New Hampshire, 191. 
operating on producer gas, 90. 
recortllng dynamometer for, 592. 
value and limitations, Miss., 293. 
Trametea dccuasata, notes, 547. 

Trametva aerialia, studies, U.S.D.A , 451. 
Transpiration — 

of plants, effect of peat, 623. 
studies. Calif., 628, 

Trapexeule on walnut, 661. 

TrecuHa ptrrieti n.sp., description, 129. 
Tree — 

life, redistribution and readjustment, 
837. 

products, effect on bacteriological ac- 
tivity in soil, 812. 
seeds, regulationa in Ireland, 39. 
Tree-fern starch, digestibility, 763. 

Trees — 

adaptability to nursery conditions, 
Calif., 648. 

annual rings, r61e in climatic study, 
226, 610. 

coniferous. {Bee Conifers.) 
cultivation and care on farm, Tex., 489, 
culture at high altitudes, 836. 
enemies of, 448. 

forest, grow'th rate and rainfall, cor- 
relation, 886. 

forest, liming experiments, 241. 
forest, of eastern United States, U.S. 
D.JL, 589. 

growth as affected by humus, 120. 
growth In relation to climate, U.B.D.A., 
414. 

Insects affecting, 848. 
measuring height, new method, 42. 

^ of the Sierras, notes, 846. 

of United States, rsy volume, 846. 
ornamental, variety tests, Minn., 838. 
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Trees — Continued. 

propagation, Tex., 439. 
repairing, 836. 

ro.ad8ide, planting, Mich., 835. 
smoke Injury, Indicator for, 129. 
street, selection and care, U.S.D.A., 145. 
Trench fever, 482. 

Trialeurodea lloridenaia, notes, U.S.D.A., 
157. 

TrihoHum oonfusum, nutritional require- 
ments, Minn., 867. 

THchomoIus faaciatm, parasitism by, 651. 
Triohoaporium palmicolum, notes, 647. 
TrUshoatrongylus retortaeformia, notes, 262. 
Trichothecium roarum, notes, 646. 
Tricophyton sp., notes, 678. 

Trifidaphia radieioola, notes, N,Y. Cornell, 
848. 

Trionymua trifolH, notes, 657. 

Trogoderma khapra — 
eradication, 268. 

larvae, lethal temperatures, 368. 
Tromb^dium sp., notes, S.Dak., 461. 

Trout, vertebrae In, variation, 865. 

Truck crops — 

diseases, Minn., 347. 
dusting experiments, Va.Truck, 236. 
Insect pests, 369. 
mosaic diseases, Iowa, 749. 
production in Virginia, U.S.D.A., 318. 
Trucks. (Bee Motor.) 

Trypanosoma amerioanum, studies, 486. 
Tri/ponosomo ruancEoc, proposed name, 184. 
Trypanosome Infections, resistance of 
hosts to, 882. 

Trypanosomes, remedy, 82. 

Trypanosomiasis of Ruanda, 184. 

TrjTJsin determination, 803. 

Tryptophan determination in proteins, 504. 
Tubercle bacilli — 

as affected by potassium dlchromate, 
184. 

as affected by ultra-violet rays, WIs.,. 
482. 

avian, from a pig, studies, 685. 
occurrence In normal udders and 
blood, 485. 

Tuberculin — 

antigenic properties, 386. 

effects, 83. 

preparation, 386. 

test, Ibtradermal, 83, 878. 

test, Intrapalpebral, 386. 

test, ophthalmic, directions, 88. 

tests, technique, 882. 

Tuberculosis — 

avian, 184, 682. 

control work in Pennsylvania, 485. 
diagnosis, 286, 386, 682, 788. 
Immunisation, 882. 
in Canada, 181. 
in cattle, prevention, 886. 
in farm animals, Wis., 482. 
in India, control, 878. 
palpebral test for, 882. 
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Tuber culosifif — Con tinned . 

prevention and control, 184. 
studies, Callt, 682. 
vaccine as affected by ultra-violet rays, 
Wls., 482. 

Tukra disease of mulberry, 2S6. 

Tularaemia disease in man, summary, 559. 
Tulip-tree — 

region, beekeeping in, U.S.D.A., 67. 
scale, control, Conn.State, 166. 

, Tumors, bacterial, production, 50. 

Tung oil, acid number determination, 202. 
Turkeys, feeding, 877. 

Turkeys, raising, 487 ,* Calif., 678. 

Turkeys, raising, treatise, 276. 

Turnip gall weevil, notes, 556. 

Turnip maggot, summary, Idaho. 268. 
Turnips — ( 

culture, Alaska, 585 ; Minn., 834. 
fertilizer experiments, 822. 
varieties, yields, Mont., 181. 
variety tests, Calif., 681 ; Minn., 832 ; 
Miss., 831. 

Turpentining operations, effect*, U.S.D.A., 
64r>. 

Turtle meat, canned, Calif., 660. 

Tussock moth, white-marked, polaonouB na- 
ture of, 468. 

Twins, Identical, from large pigeon eggs, 

68 . 

Tylenchm dipftaci, notes, Idaho, 751. 
Tylenchm spp., notes, 846. 

Tyndallmeter reading of soil dispersolds, 
204. 

Typhlocyha cornea. {See Grape leafhopper.) 
Typhoid fly. (See House fly.) 

Typhula hyalina, notes, 547. 

Typaoerua aintMiua as forage pest. 761. 
Tyroglyphua spp., control, Calif,, 654, 656, 
Tyrosin determination in proteins, 811, 504. 
Ultra violet radiation In rickets, 770. 
Ultraviolet rays, effect on tuberculosis vac- 
clue, Wls., 482. 

Ulva lactuga, analyses, Calif., 660. 
Unoinaria polaria, remedies, 689. 
Undernutrition, qualitative, atodles, 769. 
United States Department of Agriculture — 
appropriations, 1922-23, 1. 

Weather Bureau. (See Weather Bu- 
reau.) 

yearbooks, index, 599. 

Urania green in tablet form, 562. 

Urea — 

determination In blood, 612. 
fertilizing value, 822. 
formation, 462. 
hygroscopicity, 321. 
nitrogen determination in, 815. 
synthesis, 726. 

Uredinales, list, U.S.D.A.. 148. 

Uredo palmarum, notfai, 547- 
Uric acid detcrmlnatitui, studies, 14, 815, 
766. 

Urine — 

amino-acid nitrogen In, 410. 
calcium determination In, 109. 


Uribe — Continaed. 

composition, effect of muscular work, 
264. 

day and night, conumsitlon, 64. 
hydrogen-ion concentration determina- 
tion, 716. 

nitrogen distribution in, 664. 
sugar determination in, 815, 366. 
sugar in, variation, 268. 
sulphur In, determination, 612. 
uric acid determination in, 14. 

{See alao Manure, liquid.) 

Urochrome, relation to chlorophyll, 64. 
Utocyatis cepulae^ development and patho- 
genesis, Mass., 851. 
th'ocyatia occulta, control, 542. 

Uroepatia tritid, notes, 840. 

Urornpoca appendioulatua, notes, 889. 
Uropfhlyctia ep., notes, 839. 

Urticales, floral anatomy, 28. 

Uspulun for seed disinfection, 46. 
Ustllaginales, list, U.S.D.A., 148. 

Uatilago — 

hordei, control, 542. 

panioi miliacei, notes, Wash.Col., 641 

spp., notes, 644. 

zeae, notes, 244. 

VstuUna zonata, notes, 648. 549, 754. 
Vacclnoo and lipovacclnes, comparison, 
879. 

Vaccines, prophylactic, virulence of organ- 
ism as factor, 484. 

Valaa chlorina, notes, 547. 

V.nnlH.a c'ctract, analyses. Me., 764. 

Vanillin in vanillin sugar, determination, 
611. 

Variation in Lupinus, 822. 

(See alao Mutation and Heredity.) 
Vegetable — 

fats. (See Fats.) 

gardening, home, profits, Mo., 285. 

(See alao Gardening.) 
oils. (See Oils.) 
proteins. (See Proteins.) 

Vegetables — 

culture in Guam, Guam, 636. 
diseases, Minn., 541, 
diseases and pests, Ohio, 688. 
fertilizer experiments, N.H., 437. 
importance in diet, 368. 
industrial utilization, 112. 
insects alTcctlng, 359; We.«*t.Wa8h., 

452. 

manganese In, 592, 
preparation and preservation, labora- 
tory manual, 6^. 

preservation in transit and storage, 
bibliography, U.S.D.A., 880. 
projects for vocational schools, 285. 
sales, bushel weights for, 393. 
standard gradee, detenainlng, 894. 
tissue fcaeakdown la, 248. 
variety tests, ICiau., 888 ; Mlsa., 831. 
Vegetation, aquatic, of lakes, 526, 
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Velvet bean — 

feed, analyses, 608. 
meal, feeding value, 871. 
meal, palatability, N.C., 580. 
proteins, amino acid deficiencies in, 
865. 

proteins, nutritive value, 401, 

Velvet beans — 

as green manure, Miss,, 217. 
bush, to control root knot, Fla., 648. 
in pods, digestibility and productive 
value, Tex., 472. 
rotation experiments, 428. 
varieties, Ark., 732. 

Venomous animals and venom*-, treatise, 
840 

Ventilating duels, effloiency, 793 
Ventilation of potato warehoiiHcs, Mich., 
892. 

^ tnfui id - 

curumvrlna n sp., df sci iption r>?3, 
inaequalis, c^mtrol, 355. 
spp., notes, 242, 060. 

Veranicella oecKfcafalts In Porto Rico, 163 
Vertet>rae, £u£.ed, numerlcnl significance, 
806. 

Vertioilllum sp., notes, I’a . 444 
Vetch, hairy, notes, Miss., 428. 

Vetch, loss of foliage, effect on disease re- 
sistance, 45. 

Vetch, rotation experiments, MIhs , 210 
Veterinary. (See Animal diseases.) 

Vinegar — 

analyses, Me., 704. 
detection of mineral acids In, 109 
inspection, Conn.Stxite, 559. 
Investigations, 808, 

manufacture from cull p<^ars, Calif , 
014. 

polarization, 318. 

Vineyards, fertilization, 214, 820, 

(See also Grapes.) 

Violet gall midge, studies, Conn.Statc, 155 
Violets of North America, Vt., 526. 
Virginia— 

Station, notes, 198. 400, 600. 

Truck Station, notes, 700. 

Virus, filterable, nature of, 181. 

Vitamin — 

A and calcium deficient diet, effect, 
667. 

A and yellow pigments, relation, 464 ; 
Wis., 464. 

A deficiency in animal feeds, Iowa, 69. 
A deficient diet, effect on young, 865. 
A, effect on calcium assimilation, Wis , 
479. 

A In butter, 662. 

A in coconut oil, 661. 

A in cod liver oil, 866, 768, 862, 

A In cod liver oil» Inactivation, 565. 

A In dried orange luice, 466. 

A in fiah-llver olla, 766, 769. 

A In marine animals and plants, 661. 

A In milk, Wla., 464. 

A In milk, Effect of diet of cow, 78, 


Vitamin — Continued. 

A production in plants, relation to 
photosynthesis, 368. 

A requirement for reproduction and 
lactation, 862. 

A requirement of animals, 169. 

A, rfile in etiology of rickets, 270. 

A, synthesis by marine diatoms, 769. 
activated fuller’s earth, preparation, 

408. 

nntineurltic. (See Vitamin B ) 

B and beriberi, 168. 

B and pigeon lK*rIbcri, 862 
B concentrates, listing, 266 
B deficiency In rats, 769. 

B deficient diet, relation to pneu- 
moeoccal lnfe<Ulon, 368. 

B, function, 850. 

B in celery, 267. 

B In milk, 861 ; Wis., 464. 

B in milk, effect of diet of cow, 78. 

B in rice, 62. 

B in vegetables, 267. 

B In wheat kernel, 860. 

B, plant sourct*K, 465. 

B, relation to yeast giowth, 266. 

B requirement of rats. 365. 

C in eabi)Bge, effect of cooking, 466. 

C in dried fruits, 62. 

C in feeding stuffw, Wis., 464. 

C in fruits, 62. 268. 

C in milk and (trange juice, eombined 
action, 61. 

C in orange juice, solubility, 805. 

C. plant sources, 466. 

deficient tissues, respiration In, 860. 
preparations, commercial, potency, 860. 
preparations, therapeutic use, 266, 
products, proprietary, value, 868. 
requirements of Drosophila, 565. 
requirements of pigs, Iowa, 777. 
starvation, effect on poultry, N.Y.Btate, 
677. 

starvation, metabolism and respiratory 
exchange in. N.Y. State, 465. 
theory In rickets, 271. 

Vitamins — 

adsorption of, 663. 

and nutrition, treatise, 768. 

and olcomargarin manufacture, 662. 

chemistry of, 663. 

conditions of Inactivation, 565. 

effect on enzym activity, 664. 

In canned foods, 768. 
in cod liver oil, 365, 465, 665, 768, 
769, 862. 

in dairy I'atlon, effect on milk, 281. 

In feeding stuffs, 464. 
in Indian foods, 661. 
in microorganisms, relation to culture 
medium, 167. 
papers on, 662. 

relation to live stock feeding, Iowa, 
69. 

rfile In cell chemistry, 168. 860. 
significance, 466. 
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Vitamins — Continued 

sources, review of literaWe, 265. 
studies with rabbits and chickens, 
Iowa, 772. 
summary, 768. 
theory of action, 265. 
treatise, 62. 

Vocational education, Federal Board for, 
history and activities, 094. 

(See also Agricultural education.) 
.Vocations in agriculture, forestry, and 
animal industry, 695. 

Walking, energy expenditure during, 562. 
Walnut — 

' blight infection and resistance to, 547. 
curcullo, life history, U.S.D.A., 556. 
diseases, Calif., 051. 
little leaf, notes, Calif., 626. 
tree moth, notes, 551. 

Walnuts — 

crosses, Minn., 338. 
culture experiments, Calif., 640. 
effects of salts, Calif., 026. 
storage temperature, Calif., 040. 
winter injury, 8.35 ; Calif., 250. 

Warble fly. (See Botflies.) 

Washington College Station, report, 599, 
Washington Station, notes, 600. 

Wasps, Inheritance of mutations In, 173. 
Water — 

and chloroform, distribution of drugs 
between, 16. 

buffalo, characteristics and habits, 670. 
buffalo hides, loom pickers from, 670. 
conductivity In sycamore, 223. 
content of tissues In beriberi, 369. 
core in apples, 342. 
distilled, pH, for Intravenous medica- 
tion, 203. 

distribution by capillary rise and by 
irrigation, Calif., 618. 
duty of. (See Irrigation water.) 
<-conomy of the earth, computation, 615. 
flow through oriBces, analysis, 590. 
from alpine glaciers, studies, 790. 
grass, control In rice fields, Calif., 631. 
hyacinth, life history and control, 89. 
Irrigation. (See Irrigation water.) 
measurement, Idaho, 685, 790. 
metallic lactates In, 282. 
of ponds, phosphoric acid content, 20. 
purification with lime, 288. 
rain. (See Rain.) 
resources of Idaho, 87. 
stress of cotton, U.S.D.A., 138. 
subterranean, arsenic and lodln in, 288. 
supply for farms, 187, 088, 689. 
supply for farms in Netherlands, 91. 
supply on farm, pitcher pomp InstalU' 
tlon, 794. 

supply of Lower Mississippi Basin, 589. 
tanks, reinforced concrete, construc- 
tion, 489. 

Water-gas tar for fence posts, 291. 
Water-holding capacity of sandy soils, Wis., 
416. 


Watermelon — 

Rhizoctoiifa disease, Wash. Col., 541. 
seed oil, digestibility, U.S.D.A., 560. 
Watermelons, variety tests, Miss., 831. 
Water-soluble B. (See Vitamin B.) 
Water-soluble C. (See Vitamin C.) 
Water-soluble constituents of soil, effect of 
drying, 216. 

Weather — 

and crops In Bkigland, correlation, 809. 
and harvest cycles, 719. 

Bureau, report, U.S.D.A,, 816. 
crop forecasts from, 209. 
forecasting and atmospheric move- 
ments, 609. 

forecasts, amplified, 209. 
insurance, 209. 

records at lookout stations, 116. 
relation to crop yields, Minn , 116. 
relation to railroading, U.S.D.A., 810. 
weekly notes, U.S.D.A., 94, 104, 895, 
492, 693, 797, 896. 

(See also Meteorological observations 
(md Meteorology.) 

Weber-Fechner law, discussion, 128. 
Webworms, summary, U.S.D.A., 458. 

Weed seed tests, Iowa, 234. 

Weed seeds, poisonous, guide, 81. 

Weeds— 

as source of mosaic infection, Ind., 
147. 

description and control, in Scotland, 
636. 

effect on tree growtii, Tex., 439. 
eradication and control, Ind., 138. 

In cornfields, control, 285. 
new, in New South Wales, 39. 
new western, 829. 
of California, control, 284. 
of Iowa, Iowa, 734, 

Weevil fauna of South India, 761. 

Weight regulation in human body during 
cvernutrition, 461. 

Wells, farm, construction, 489, 

West Virginia Station, notes, 800, 498. 
West Virginia University, notes, 498. 
Western Washington Station, bulletins, 196, 
497, 599, 898. 

Wheat- 

Acme, origin and characteristics, 8. 
Dak., 137. 

Alaska-grown, for pastry flour, 764. 
and oats, culture experiments, Minn., 
881. 

and rye middlings, analyses, N.J., 671. 
and rye products, N.Y.State, 172. 
as affected by humus, 120. 
as affected by sodium arsenate, 120. 
as affected by superphosphate, Minn., 
124. 

as affected by weather, Minn., ^16. 
as hay crop, Calif., 681. 
as nurse crop, Ohio, 187. 
belt, harvest labor problems, U^S.D.A., 
192. 
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Wheat- Continuel. 

faran, analyses, 275; Mass., 274; N.J., 
571; N.Y.State. 172. 
bran and middlings, N.T.Btate, 172. 
bran an<!^ red dog flour, N.Y.Rtatc*, 172. 
bran and screeninga, analyses, 668; 
R.I., 571. 

bran, composition and retail price, 
Conn.State, 570. 

bran, digestibility and productive 
value, Tex., 472. 
bran, energy raiue, 69. 
bran, middlings, and red dog flour, 
anlysea, N.Y.State, 172. 
bran, phytin content, 866. 
breeding experiments, Okla., 824. 
bunt, studies, Oreg.. 148. 

(See also Wheat smut, stinking.) 
by-products, composition and feeding 
value, Tex., 69. 

Canadian, movement, 695. 
charred, nitrog<m availability, Tex., 
217. 

chlorosis, relation to plT of nutrient 
solutions, 729 

cost of production, Idaho, 593 ; Mo., 
192 ; Wash.Col., 694. 
cost of production in Westphalia, 98. 
cracked, digestibility and productive 
value, Tex., 472. 
culture after fallow, Dreg., 583. 
culture experiments, Alaska, 626 ; U.8. 

D,A., 880; Wash.Col., 529 
dietetic value, 668. 
dlseas.', new, In France, 46. 
dockage removal at the thresher, 91. 
effect of liming, 121. 
effect of nitrates applied at different 
stages of growth, 288. 
ergot. (See Ergot.) 
feed, analyses. Conu.Stat»», 5TO ; Ind , 
473; N.J., 571. 

fertiliser experiments, 26, 419, 814 ; 
Miss., 217; Ohio. 828 ; Okla., 824; 
WaHh.Col., 520. 
flag smut, notes, 840. 
flag smut, studiea, III., 838. 
flour. (See Flour.) 
foot and root rot, difference's in su« 
ceptiblllty, Minn., 847. 
foot rot, notes, 247 ; Wash.Col., 641. 
genetics of square-headedness and den- 
sity, N.Y.Comell, 788. 
germination, effect of soil acidity, 722. 
glume blotch, notes, Ark., 748. 
grades, factors atfecting, Md., 485. 
harvesting in Argentina, 82. 
bay, feeding ralue, Calif., 678, 
hay, nutritive value, Calif., 668. 
heat-damaged, chemical test, 205. 
inheritance of cbaractersi 787 ; Minu., 
881. 

^ irrigation water requirements, Kans., 
680. 

kernel, vitamin B distribution in, 860. 
marketing in Canada, 698. 


Wheat — Continued. 

middlings, analyses, 276 ; Mass., 274 ; 

N.J., 671 ; N.Y.State, 172 ; R.I., 571. 
middlings and red dog flour, N.Y.State, 
172. 

middlings, composition and retail price, 
Conn.State, 570. 

middlings, standard flber content, 70. 
middlings t\ tankage, feeding value, 76. 
midge, Moselle, notes, 560. 
mill feeds, adulteration, 70. 
mill feeds, manufacture, Ind., 478. 
milling, Tex., 69. 

milling and baking testa, 387 ; Oreg., 
584. 

mixed feed, analyses, 275 ; Mass., 274. 
mixed feed, composition and retail price, 
Conn.State, 670. 

mixed feed, definition, Mass., 274. 
mixed feed, standards, Tex., 70. 
origin, means of tracing, 529. 
phytin content, 366. 
plants, metrical attributes, 738. 
prices and rainfall in western Europe, 
719. 

problem, geography plan for sixth 
grade, 397- 

productlon policies In Prance, 297. 
protein content, factors affecting, 288; 
Idaho, 636. 

proteins, biological value, 766. 
region of Canada, air streams In, 16. 
resistance to salt, Calif., 020. 
root development, relation to tillering, 
636. 

rotation experiments, Alaska, 627 ; 
Minn., 832. 

Rubin, description, 533. 
rust, forms, 247; Ind., 147. 
rust, notes, 44, 848. 
rust resistance, 840. 
rust resistant varieties, 222 ; Minn., 
347. 

scab, correlation to flovrer conditions, 
Wls,, 446. 

scab development, W4s., 445. 
s<‘ab, studies, 246. 
seed Improvement, N.C,, 528. 
seed, standards, 39. 
seeding experiments, Minn., 381, 882 ; 
Oreg., 534; U.S.D.A., 330; Wls., 
482. 

seedling blight, notes, 246. 
seedling infection from rusted grains, 
548. 

sheath worm, control, 58. 
shorts, analyses, 276, 668. 
shorts, digestibility and Rrodactlve 
value, Tex., 472. 
aborts, standards, Tex., 70. 
smut control, Calif,, 647. 
smut, effect of conditions at seeding 
time, Idaho. 749. 

smut, stinking, control, 45 ; Mlclu, 
840; Wash., 648. 
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Wheat — ^Centlnued. 

smut, stlnWiig, resistant < varteUns. 
Orcg., 148. 

smut, studies. Wash. Col., 541, 

(JSee aUo Smut.) 

•oUs as alEe<*ted by green manure, 26 
sooty mold, resistance, Calif., 648. 
spiing, area, agricultural conditions In, 
206. 

spring, dockage In, character, 233. 
spring, protein content, factors affect- 
ing, Calif., 625. 
spring, vaidcties, Alaska, 627. 
spring, varieties for Canada, 823. 

' eprlng, variety teats, 824 ; 129 ; 

Pa., 420. 

stem maggot, studies, S.Dak , 451. 
stem lust, studies, 643, 760. 
stem rust resistance, nature of, Calif., 
64T. 

straw, use as fertilizer, Minn., 124. 
survey. Pa., 420. 

take-all, notes, 247, 840 ; Ark., 748 ; 
Pa., 446. 

time of cutting tests, 337. 
tolerance for various salts, 812. 
varieties, Oreg., 634. 
varieilea, acid and sugar In, 222. 
Tarietie4i, yields, Minn., 120, 331 ; 
Wls,, 482. 

variety and strain tests, plat tech- 
nique, Mo., 320. 

variety tests, Alaska, 527 ; Minn., 180, 
831, 332, 333; Nebr., 736; Nev., 
131; Okla., 823; U.S.D.A., 330; 

Wyo*, 181. 

{See aUa Wheat, spiing, and 
Wheat, winter.) 

whole, digestibility and productive 
value, Tex., 472. 

winter, in Saskatchewan, culture, 823. 
winter, rust resistant varieties, 
U.S.D.A., 446. 

winter, seeding experiments, Wls., 482. 
winter, seeding, tables of fly-free dates, 
Mich., 761. 

winter, time of planting, Minn., 882. 
winter, varieties, Alaska, 627, 
winter, varieties for Canada, 823. 
winter, varieties, hardy and tender, 88. 
winter, variety tests, 824. 
winter, yields, Nebr., 786. 
yellow rust, 643. 
yield In Greece, 121. 
yield, relation to rainfall and tempera- 
ture, 116, 616. 
yields, Wash., Col., 628. 

Whey butter, quality, Wls., 481. 

White — 

ants. (See Termites.) 
fly, greenhouse, control, 266. 
pine blister rust**- 

control, Conn.State, 648 ; U.S.D.A., 
164. 

tn the West, U.S.D.A., 658. 
notes, Pa., 446; Waah.CoK, 641. 


Whito— Continued. 

pine lands of Great Lakes region, re- 
forestation for, 442. 
pine plantation, Mieh., 146. 
pine release In Harvard Forest, 42. 
pine, repnoductlon and thinning, 146. 
scours, eradication, 286. 
Whlte-ant-proof wood for Tropics, 68. 
Whitten, J. C., biographical ai[etch, 98. 

Wild Ufe— 

in tree tops, treatise, 356. 
of Canada, eonservation, treatise, 856. 
Wilder medals for fruits, 840. 

Wind, heat losses doe to, 488. 

Windmills, Improvement In, 201. 

Wine cellars, cooperative, In Italy, 06. 
Wlnnepeg grain exchange, report, 296. 
Winter injury investigations, Nebr., 731. 
Wireworm on sugar cane, 268. 

Wlreworms, control, Conn.Btate, 155- 
Wlrlng for light nml power, treatise, 391. 
Wisconsin — 

Station, notes, 100. 

Station, report of director, 407. 
University, notes, 100. 

Veterinary Medical Association, 288. 
Women, digestion experiments, 166. 
Women’s I'*arm and Garden Association, 
small-holdings colony, 706. 

Wood — 

cellulose and cotton ceIIulo8<s com- 
parison, 809. 

conservation and Impregnation, 89. 
distillation, effect of chemicals, 208. 
green, control of sap stain, mold, and 
decay in, U.8.D.A., 765. 

Infection and decay, changes during, 
208. 

lots for shelter, Tex., 439. 
paint protection for, 687. 
pipe, history and use, 288. 
preservatives against termites, 800. 
preservatives need in United states, 
200 . 

pulp. (See Fulpwood.) 
quantity tr<>ated In United States, 200. 
strength, effect of sine chlorld, 289. 
structure of trees of India, 530. 
waste, etbyl alcohol from, U.8.I).A., 
118. 

whlte-ant-proof, for Tropics, 68. 

{See olao Lumber and Timber.) 
Woodbine, ieafhoppers affecting, 54. 
Woodlot, farm, as sugar bush, Mich., 147. 
Woods — 

distingulsliing, 448. 

Indian, for hammer handles, 280. 
of Malay Pbninsula, 42* 
of South Africa, aeasonlng, 880. 
of United States, ray volumes, 846. 
poisonous, 448. 

Woody plants, pocket guide, 648. 

Wool-- m 

bacterial disintegration, 868^ 
effect of alkali and weathering, Wyo., 
867. 
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Wo^l — Continued, 

flnoness, determining, 76, 
in warehouses, injury from A^nthrenus, 
268, 

marketing, cooperative, in Missouri, 
296. 

marketing through regional pools, 296. 
review, annual, 670. 
st-ourlng wastes, fertilizing value, 324. 
shrinkage, determination, 670. 
unwashed, regain, Wyo., 867. 
yearbook, 670. 

Woolly aphis. (See Aphis, woolly.) 

Wound shock, nature and cause, 482. 
Wyoming Station, notes, 400, 499, 700. 
Wyoming Station, report, 196, 

Wyoming University, notes, 400, 499, 700. 
Xerophthalmia, production and cure, 862. 
X-rays. (See Roentgen rays.) 

Xylnria radivata, notes, 547. 

Xylenol blue, proposed use as indicator, 
609. 

Xylofiiodorie luteolus, notes, 658 
Yarns, insects aifectlng, 661. 

Yearbooks of United States Department of 
Aprlcultiire, index, 609 


Yeast — 

active constituent, nature, 768. 
dried, energy value, 69. 
effect on spoilage of butter, 784. 
growth, nutritional requirement, 266, 
866 . 

growth stimulant, action, 665. 
growth stimulation by organic nitro- 
gen, 62. 

preparations, listing, 266, 
production of pink sauerkraut by, 113. 
therapeutic use, 266. • 

vitamin in, relation to culture media, 
168. 

Zagrammosoma multUineata^ notes, 862. • 
Zinc— 

chlorid, effect on strength of wood, 
289. 

chlorid for wood preservation, 290, 
in eggs, 564. 

In organs of animals, 664. 

Zoology, economic, 264. 

Zukalia etuhlmannUma, notes, 547. 
Zygadenus spp., toxicity, U.8.D.A., 181. 
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